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DRAFT 2004 ANNUAL REPORT
SHEPLEY’S HILL LANDFILL
LONG TERM MONITORING & MAINTENANCE
DEVENS, MASSACHUSETTS

EXECUTIVE SUMMARY

This annual report documents the results of long term monitoring and maintenance activities
conducted in 2004, the ninth year of monitoring, at Shepley's Hill Landfill in Devens,
Massachusetts. The U.S. Army Corps of Engineers, New England District 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. The ROD sclected remedy, Alternative SHL-2, requires completion of
landfill closure and post closure monitoring of the cffectiveness 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
monitoring. The results of these activities conducted in 2004 are described below.

An annual landfill inspection was conducted and observations made regarding the vegetative cover,
vegetation types, erosion, settlement, and general condition of the various features. Presently,
the landfill is in fair condition. The cover surface contains areas of sparse vegetation, intrusive
vegetation and settlement. Intermittent standing water, erosion, vegetative overgrowth and wetlands
plants were observed in some areas within drainage swales. The security fence is in need of repair at
various locations. Two of the fourteen groundwater monitoring wells were not secured with a lock
due to broken well casings. Improvements are scheduled to be performed in 2005 and include
repairs to fencing and gates, performing maintenance to remove wetland vegetation from
drainage swales, and improve the runoff of water from the landfill cap by filling in and regrading
low spots resulting from ongoing subsidence.

Construction of a groundwater pump and treat system for the landfill was undertaken during
2004. 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-96-5B, 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 2004. Once the system is operational, the data collected during 2004
may serve as baseline data to compare the pre-treatment and post-treatment conditions.

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 enabling a
check for landfill gases migrating through the soil and out the cap. Readings collected from the
four perimeter probes were similar to levels measured during last year’s annual inspection, except
for VOC levels which decreased. However, readings collected from the 18 gas vents on the landfill
indicated levels of LEL, carbon monoxide, carbon dioxide and methane production increased since
last year, while measurements of VOCs, oxygen, and hydrogen sulfide remained about the same,

Increased LEL, carbon monoxide, carbon dioxide, and methane readings in the landfiil gas vents and
the proximity of commercial development warrant installation of additional perimeter gas
monitoring probes along the property line where the landfill is adjacent to structures. Gas
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monitoring probes should be installed at the southern perimeter of the site along the commercial
properties. The LEL readings in the landfill gas vents near the southern end of the landfill have
consistently registered high in the past, most are above 100% this year.

Fourteen compliance point wells were monitored to evaluate the effectiveness of the landfill at
reducing risk and achieving cleanup levels for contaminants of concern (COCs) in groundwater.
The COCs are arsenic, chromium, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2-
dichlorocthane, lead, manganese, nickel, sodium, aluminum, and iron.

The fourteen compliance wells are designated as either 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. Annual reports compare the concentrations of COCs to the
cleanup levels to support the next five-year site review in which the effectiveness of Alternative
SHL-2 is evaluated in detail. Evaluating cffectiveness 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-dichlorocthane.
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.

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 in August
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 [ wells. The remaining eight wells continue to be classified as Group 2 wells.
Since the August 1998 review, threec of the Group 1 wells (SHL-9, SHL-22 and SHM-93-22C)
exceeded the cleanup level for arsenic at least once. Risk reduction will be reevaluated in the
upcoming five-year site review scheduled for 2005. In the mean time, contaminant concentrations
for this annual report will simply reference cleanup levels as a benchmark.

Groundwater sampling was performed on the fourteen compliance point monitoring wells, and two
additional non-compliance wells located at Molumco Road. Seven of the compliance wells are
located on the down-gradient edge of the landfill to the north, while the remaining seven are located
on the cast side of the landfill near Plow Shop Pond. Samples were collected in accordance with the
EPA’s Low Stress (low flow) Purging and Sampling Procedure for the Collection of Groundwater
Samples from Monitoring Wells (July 1996). Samples were analyzed for 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 some qualifications due to holding time exceedances and
associated field and method blank contamination.
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Arsenic was the only trigger chemical detected above the cleanup level during the 2004 sampling
events (sec Table ES-1 on following page). Most results indicated no significant change from
previous arsenic levels. However, the fall results showed that, for the first time since monitoring
began, northern well SHM-96-5B was not the sample location with the highest concentration of
arsenic. Northern well SHM-96-22B, located nearby and screened at a similar depth, exhibited a
slightly higher concentration. Although none of the wells recorded new historical high arsenic
levels in 2004, well SHM-96-22B shows 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. Eight of the
fourteen compliance point wells were below the arsenic cleanup level for the latest round of
sampling (a fairly steady trend). 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 sodium were exceeded during the 2004 sampling events.
With the exception of iron and manganese during the spring sampling event, the levels have
decreased since 2003. The next round of groundwater monitoring will be conducted in the
spring of 2005.

The first five-year review to assess the protectiveness of the selected remedial action for Shepley’s
Hill Landfill was completed in 1998, in accordance with the Record of Decision. The review
concluded that reductions of contaminant concentrations and corresponding risk satisfied the
evaluation criteria at most, but not all, historical groundwater monitoring wells. However, data from
monitoring well SHM-96-5B, at the north end of the landfill, showed arsenic concentrations up to
two orders of magnitude greater than historical values in other wells. Thercfore, supplemental
groundwater investigations were performed by the Army to assess whether arsenic contamination
exists beyond the Devens Reserve Forces Training Area boundary, and to characterize its nature and
location.

Options for corrective action at the landfill were included in the Draft Cap Drainage Report,
Shepley’s Hill Land]fill, Devens RFTA, Ayer, MA, dated January 2003. This report recommended the
following which will be implemented in 2005: (1) Repair and replace the security fence and gates as
required to control access to the site, (2) Perform maintenance to remove wetland vegetation from
drainage swales, (3) Improve the runoff of water from the landfill cap by filling and regrading low
spots resulting from subsidence, and (4) Install additional landfill gas monitoring probes along the
commercial property at the south side of the landfill. Other recommendations to improve the
drainage and function of the landfill cap, such as placing topsoil and seed over the sandy area
lacking vegetation on the east side along the perimeter, will be addressed in a comprehensive site
assessment scheduled to be conducted in the near future. This will assess the overall effectiveness of
the landfill cap with regard to infiltration. Finally, some recommendations in the Cap Drainage
Report are not considered critical and have not yet been addressed, including repairing and regrading
around the catch basins on the south side of the landfill, and repairing the hasps on the casings of
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groundwater monitoring wells SHL-4 and SHL-9. All of the above is discussed in more detail in

Section 3.0 of this report.

TABLE ES-1

Compliance Point Wells Exceeding Arsenic Cleanup Level of 50 pg/L in 2004

Well Orientation | Geological | Group Concentration Concentration
to Landfill | Designation # Spring 2004 Fall 2004
SHL-22 North Till 1 88.1 ug/L 65.4 ug/L
SHM-96-5B North Sand/Till 2 3,950 pg/L 2,110 pg/L
SHM-96- North Sand/Till 2 1,690 pg/L 2,360 pg/L
22B
SHL-11 East Water Table 2 502 pg/L 617 pg/L
SHL-19 East Water Table 2 75.0 pg/L 121 pg/L
SHL-20 East Till 2 136 pg/L 156 pg/l.

US Army Corps of Engineers
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DRAFT 2004 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 2004 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 the U.S. Army Corps
of Engineers (USACE), New England District,

The ROD selected remedy, Alternative SHL-2, is 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. It consists 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 annual
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
landfill 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 Evaluating Effectiveness of Remedial Objectives

Fourteen compliance point wells are monitored to cvaluate 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 in 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
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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.

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. Aliternative 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,
including three newer wells installed in 1996 (SHM-96-5B, SHM-96-5C, and SHM-96-221B) based
on the first round of sampling. During the first five-year site review (August 1998), six monitoring
wells (SHL-3, SHL-5, SHL-9, SHM-93-10C, SHL-22, and SHM-93-22C) achieved cleanup levels
for all chemicals of concern and were reclassified as Group 1 wells. The remaining cight wells
continue to be classified as Group 2 wells. Risk reduction will be reevaluated during the next five-
year review, see below.

Construction of a groundwater pump and treat system for the landfill was undertaken during 2004.
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-96-58B, SHM-96-5C, SHL-9,
SHL-22, SHM-96-22B and SHM-93-22C). This construction included a utility dike across the
northemn half of the cap. The treatment system was not operational at the time of monitoring
activities in 2004. Once the system is operational, the data collected during 2004 may serve as
baseline data to compare the pre-treatment and post-treatment conditions.

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 next five-year review report for Shepley’s Hill Landfill
Operable Unit is currently being prepared for monitoring conducted from 2000 through 2004.

1.3 2004 Annual Report Objectives

This annual report covers long term monitoring and maintenance activities conducted in 2004
including the following:

e Landfill cap inspection to identify areas requiring maintenance.

US Army Corps of Engineers Draft Shepley’s Hill Landfill 2004 Annuai Report

e



o Landfill gas measurements at 18 gas vents 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.

The findings documented in this annual report support the upcoming five-year site review 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 during the annual inspections. Normally scheduled maintenance
activities performed during 2004 included mowing of the landfill vegetative cover and cutting of
vegetative growth. The remaining recommended maintenance items listed in the 2003 Annual
Report, Shepley’s Hill Landfill, Long Term Monitoring & Maintenance (June 2003) have not been
completed, however, the more critical ones were evaluated further and are included in the Draff
Statement of Work, Shepley’s Landfill Cap Maintenance (Cap Maintenance SOW) (19 May
2005).

The 2003 Annual Report recommended options to improve the drainage and function of the
landfill cap by reducing the potential for water to pond, migrate, and/or infiltrate through the
existing cap, to repair the perimeter fencing and gates, and install gas monitoring probes at the
southern perimeter of the site near along commercial properties. This work is scheduled to be
conducted in 2005 in accordance with the Cap Maintenance SOW. The objectives of this scope
are to:

1) Improve the existing vehicle access restrictions to the arca (repair fencing/gates)

2) Perform maintenance to remove wetland vegetation from drainage swales (southern
-swale, western swale and northwest swale)

3) Improve the runoff of water from the landfill cap by filling in and regrading low spots
(resulting from ongoing subsidence).

4) Install gas monitoring probes along the southern perimeter of the landfill where it
abuts the Webvan warehouse.

These activities, and all maintenance items monitored during the 2004 cap inspection, are
discussed in Section 3.0 of this report.

3.0 LANDFILL CAP MONITORING ACTIVITIES

The Shepley’s Hill Landfill at Devens, Massachusetts was inspected to identify arcas requiring
maintenance on 16 & 17 November 2004 by personnel from the U.S. Army Corps of Engineers,
New England District (NAE). 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, settfement, and general condition of the various
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features. Appendix A of this report contains the Landfill Maintenance Checklist that
summarizes the findings of this inspection. All observations are also presented on Figure 3-1. A
narrative of the findings and recommendations of this inspection are included below. Many of
the recommendations will be addressed in 2005 in accordance with the Draft Statement of Work,
Shepley’s Landfill Cap Maintenance (SOW) (19 May 2005} described in section 2 of this report.
. Others will be addressed in a comprehensive site assessment that will be conducted in the
future to assess the overall effectiveness of the landfill cap with regard to infiltration.

e (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. At present, this is not scheduled for 2005.

e 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 scheduled to be cleared, accumulated sediment removed, and the channel
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 done in
2005 per SOW referenced above.

» Most of the drainage swale on the south side is being invaded by wetland species. There
are also intermittent zones of standing water indicating a lack of proper channel slope and
drainage. The south side drainage swale is scheduled to be cleared of wetland vegetation,
and regraded in 2005 per SOW referenced above.

e In the cast side drainage swale, in the vicinity of gas vent #13 and continuing
downstream to the new rock-lined channel, the drainage swale is overgrown with wetland
species. Silt has accumulated, as has a large area of standing water. This reach of the
drainage swale is scheduled to be cleared of all vegetation and accumulated silt and sand
and regraded in 2005 per SOW referenced above.

e The northern reaches of the eastern drainage swale have some minor vegetation growth
and sand accumulation that is scheduled to be cleared and regraded in 2005 per SOW
referenced above.

e In the vicinity of gas vents 8, 11 and 12, the perimeter of the cap has some areas of
sparse/eroded vegetation. The soil in the bare areas is mostly sand and is eroded in some
arcas. The area should be graded to fill in the eroded arecas 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. This will be addressed in the forthcoming
comprehensive site assessment.
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e The access roads on the site are in good condition. There are no problems on access
roads that warrant repair at this time.

o Portions of the perimeter chain-link security fence arc 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 is scheduled to
be repaired, with all missing fence sections, including gates, replaced or repaired in 2005
per SOW referenced above.

e The gas monitoring probes at the northwest edge of the landfill are in excellent condition,
with locked, steel caps.

o 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, They should be scraped, cleaned, and repainted, however, this is not currently
scheduled for 2005.

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 four perimeter gas monitoring probes to determine whether methane, hydrogen
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 landfill
perimeter gas monitoring probes were installed to monitor potential landfill gas migration from
Shepley’s Hill Landfill towards Sculley Road. The locations of the gas vents are shown in Figure 3-
1.

The annual landfill gas sampling was conducted on 16 November 2004. The weather was sunny,
with temperatures in the 40’s (F) and the barometric pressure was 30.0 inches of mercury and
steady. Gas samples were field analyzed for the following parameters using the listed equipment:
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Paramecter Gas Monitoring Equipment

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

Percent Oxygen Landtec GA-90 landfill gas monitor
Hydrogen Sulfide (ppm) Industrial Scientific MG140 CGI
Percent Lower Explosive Limit (LEL}  Industrial Scientific MG140 CGI
Carbon Monoxide (ppm) Industrial Scientific MG140 CGI
Percent Carbon Dioxide Landtec GA-90 landfill gas monitor
Percent Methane Landtec GA-90 landfill gas monitor

The CGI, PID and the Landtec GA-90 were all 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 SP402 (IS-SP402) sampling 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
IS-SP402 pump and turned on. The readings were recorded on the Landfill Gas Monitoring Form
after they had stabilized. The vents are functioning properly. The scenario of falling atmospheric
pressure results in a venting of landfill gas into the atmosphere. The scenario of rising atmospheric
pressure results in air intrusion into the upper portion of the landfill. Gas exchanges during this
inspection was likely minimal as barometric pressure was steady.

The landfill gas monitoring results are shown on Table 4-1. The following is a summary of the
perimeter landfill gas monitoring probe results. All four perimeter landfill gas monitoring probes
(PGP-1, PPG-2, PGP-3, PGP-4) tested negative for VOC’s, hydrogen sulfide, carbon monoxide, and
methane. Carbon Dioxide was not detected at PGP-3 and PGP-4, but was minimally detected at
PGP-1 (0.4%) and PGP-2 (1.7%). Oxygen levels ranged from 20.0 % at PGP-2 to 21.3% at PGP-4.
Levels of all gases were similar to levels measured during last years annual inspection, except for
VOC levels which decreased.

The following is a summary of the landfill gas vent readings. VOCs and hydrogen sulfide were not
detected in any of the gas vents. The oxygen levels ranged from 21.2% (Vent # 13, 18) to 0% (Vent
# 15,17). LEL readings ranged from (0% at V-18 to over 100% LEL in ten of the 18 vents. Carbon
monoxide registered 0 in 13 of the 18 gas vents, and up to 13 PPM at V-14. Carbon dioxide ranged
from 0 % (Vent # 18) to 27.6 % at V-17. Methane ranged from 0 % (Vent# 1, 18) t0 37.5 % at V-
17. Levels of LEL, carbon monoxide, carbon dioxide and methane production increased since last
year’s annual inspection (2003 Annual Report), while measurements of VOCs, Oxygen, and
hydrogen sulfide remained about the same.

US Army Corps of Engineers Draft Shepley’s Hill Landfill 2004 Annual Report



The gas readings are within the parameters of a mature landfill. The major concern with landfill gas
is off-sitc 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, gas monitoring probes should be installed along the property line
where the landfill is adjacent to structures. This has already been done at the northern end near
Sculley Road with gas probes PGP-1 through PGP-4, Gas monitoring probes should also be
installed at the southern perimeter of the site along the commercial properties. The LEL readings in
the landfill gas vents near the southern perimeter have consistently registered high in the past, most
are above 100% this year. The probes should be installed in clusters with screens installed at deep,
mid-depth and shallow intervals. The deep screen should extend to just above the saturated zone.
The top of the shallow screen should be installed at approximately 3 to 5 feet below ground surface.
Current plans include the installation of additional gas monitoring probes as part of the cap
maintenance project.

5.0 GROUNDWATER ELEVATIONS

Groundwater clevations 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, May 3, 2004 and November 15",
2005, respectfully. During the spring sampling event, approximately 0.8-inches of precipitation fell
over the three days, while no significant precipitation event occurred during the fall sampling event.

The depth to water table was measured in the field, then subtracted from the elevation of the
reference point to determine the elevation of the water table at each location. Table 5-1 lists the
water table clevations (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 during May 2004 were consistently higher than those measured in
November 2004, as is typical for the area. The mean drop in groundwater elevation (from spring to
fall reading) was 0.9-feet for the fourteen wells. Groundwater levels taken during spring 2004 were,
on average, 0.4-feet higher than those taken approximately one year carlier, but the average level
observed during the fall showed no significant change from the previous fall,

In addition to these semi-annual groundwater measurements, regular groundwater measurements of
all Shepley's Hill Landfill wells were conducted by Harding ESE from 1992 until 1999. During the
first S-year review (SWEC, August 1998), groundwater elevations were re-evaluated to identify
hydraulic gradients and to confirm changes due to the construction of the landfill cap. Groundwater
modeling has suggested that the landfill cap has reduced the volume of water beneath the cap,
resulting in a more northerly groundwater flow (SWEC, 1998). Water level data collected in 2004
suggests that the model analysis of a northerly groundwater flow is still valid. Groundwater flow
patterns will be re-evaluated during the next five-year review.
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6.0 GROUNDWATER SAMPLING

Groundwater sampling is conducted at the landfill on a semi-annual basis in accordance with the
LTMMP at the fourteen compliance point monitoring wells, SHL-3, SHL-4, SHL-5, SHM-96-5B,
SHM-96-5C, SHL-9, SHL-10, SHM-93-10C, SHL-11, SHL-19, SHL-20, SHL-22, SHM-96-22B,
and SHM-93-22C. These wells were sampled in 2004 in the spring on May 3" through 5", and in
the fall on Novermber 15™ through 18",

Locations of the wells are shown on F igure 3-1. Of these fourteen long term monitoring wells, the
seven at the north end of the landfill (SHL-5, SHM-96-5B, SHM-96-5C, SHL-9, SHL-22, SHM-96-
22B and SHM-93-22C) are located in the area predicted to experience the greatest intrusion of
groundwater flow from the landfill, as suggested by the modeling results depicted in Figure 6-1.
The remaining seven are located along the castern edge of the landfill, between the landfill and Plow
Shop Pond.

In addition to compliance point wells, four additional wells located near Molumco Road (SHM-99-
31A, SHM-99-31B, SHM-99-31C, and SHM-99-32X) have usually been sampled at the same time
as the compliance point wells, for comparison purposes only. During 2004, samples were only
collected during the spring event from SHM-99-31B and SHM-99-31C. SHM-99-31A and SHM-
99-32X could not be sampled due to damage to their well casings, and SHM-99-31B and SHM-99-
31C could not be accessed during the fall event due to flooding,.

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 threc 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.

These group designations will be revised as necessary during the next five-year review (based on
data collected in the years 2000 to 2004) depending on whether groundwater quality meets the
criteria of the ROD, see section 1.2.

All wells, along with their compliance requirement, group designation, orientation/location, and
condition (whether a sample was collected) are presented in Table 6-1.

6.1 Preparation for Sampling

Sampling activities were coordinated 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 YSI water quality
meters, portable generators and teflon lined tubing, was rented (or purchased in the case of supplies)
from U.S. Environmental. 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.
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Environmental, as required — these instances are noted on the Groundwater Ficld Analysis Forms
where appropriate). All equipment was inventoried and tested to ensure it was accounted for and
functioning. The well logs of cach of the wells to be sampled were reviewed by the field team prior
to the scheduled event to determine tubing requirements, and brought to the landfill during the
sampling event to confirm the screened intervals.

6.2  Sampling

Monitoring wells were purged and sampled in accordance with EPA4's Low Stress (low flow) Purging
and Sampling Procedure for the Collection of Groundwater Samples from Monitoring Wells (July
1996) using an adjustable rate, low flow submersible pump. Teflon lined tubing was used for sample
collection and was disposed after each well was sampled.

Before sampling activities commenced, groundwater clevations 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 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 (temp), specific conductance, pH, oxidation-

reduction potential (ORP), turbidity, and dissolved oxygen (DO) were collected every 3 to 5 minutes
to ensure proper purging of the wells before each well was sampled. The results are listed on
Groundwater Field Analysis Forms located in Appendix B. All water quality parameters, except
turbidity, were monitored using a flow-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
mn the cell. A T-connector was set up before the flow-through cell to facilitate the collection of
samples for turbidity 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 tubmg Observations made during the
sampling activities include:

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

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

e At scveral 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.
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6.3

Both well SHL-4 and well SHL-9 have sustained minor damage to their casings. Locking
the caps on these wells is impossible since the hasps have been broken. Repairs to the
casings are recommended.

During the spring sampling round, non-compliance point well SHM-99-31A, which is
located outside the landfill (off of Molumco Road), was not accessible to sample. The pump
was lowered into the well and met resistance at a depth approximately equal to the frost line.
The cause of the obstruction could not be determined, but freeze-thaw action may have
created a slight bend in the 2-inch well. This same problem was encountered in the spring of
the previous year. This well is not among the fourteen compliance point wells at Shepley’s
Hill Landfill per the LTMMP. It is one of four extra wells that have been historically
sampled for comparison purposes only. UPDATE: A sample was successfully collected at
this well in February 2005.

During the fall sampling round, the wetland area alongside Molumco Road was flooded.
Non-compliance point wells SHM-99-31A, SHM-99-31B and SHM-99-31C are located in
this wetland. The flooding was due to beavers constructing a blockage at a nearby culvert.
The culvert had been cleared recently, but water levels were not receding noticeably within a
few days of the sampling event. No samples were collected from these wells at this time due
to the following reasons: (1) Access to the wells was physically inhibited due to the high
water; (2) Safety concems arose due to the electrical power supply necessary to perform the
work; and (3) It was reported that the surface water had recently risen even higher than
observed by the sampling team (likely high enough that surface water intrusion of the welis
occurred, which would possibly have a significant effect on results). These wells are not
among the fourteen compliance point wells at Shepley’s Hill Landfill per the LTMMP.
UPDATE: A sample was successfully collected from each of these wells in February 2005.

Non-compliance point well SHM-99-32X, also off of Molumco Road, remains damaged.
Apparently, a vehicular collision destroyed the bollards and severely bent the well casing.
As such, a sample from this well could not be collected. This well is not among the fourteen
compliance point wells at Shepley’s Hill Landfill per the LTMMP. 1t is also one of the four
extra wells that have been historically sampled for comparison purposes only. UPDATE:
This well was inspected, repaired and sampled in February 2005.

Equipment Decontamination

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

Upon removal of the pump from the well following sample collection, the pump was
submersed in a 4-inch PVC riser containing potable water and detergent {Alconox) solution.
At least 1 to 2 gallons of the detergent solution was pumped through (starting the pump at a
low flow rate, as in sampling, and increased to a higher speed).
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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 a riser filled with potable water and at least 1 to 2 gallons
were pumped through.

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

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 Ieast 1 to 2 gallons were pumped through.

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

Groundwater samples were collected from all fourteen compliance wells during the spring and fall
sampling events and sent to Severn Trent Laboratorics in Colchester, Vermont for analysis.
Groundwater samples were also collected from non-compliance wells SHM-99-31B and SHM-99-
31C during the spring sampling event and sent to Severn Trent as well. Non-compliance point wells
SHM-99-31A and SHM-9932X were not sampled as discussed in section 6.2. All samples were
analyzed for volatile organic compounds, inorganics, and general water quality parameters.

7.1 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° C or just below.
Chains of Custody (COCs) were used to identify and document the samples being shipped (copies
are included in Appendix C). Sample custody was initiated by the sampling team upon collection of
samples and COC forms were placed in waterproof plastic bags and taped to the inside lid of the
cooler. The cooler was sealed with chain-of-custody seals and shipped to the laboratory via
overnight delivery.

7.2 Analyses

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), 6010B for TAL metals (7471A for
mercury), and for general chemistry analyses the following methods were used: chemical oxygen
demand by EPA method 410.1, biochemical oxygen demand by EPA method 405.1, hardness by
Standard Method 2340B, alkalinity by EPA method 310.1, cyanide by EPA method 335.4, anions by
EPA method 300.0, total organic carbon by SW846 method 9060, total dissolved solids by EPA
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method 160.1, and total suspended solids by EPA method 160.2. These analyses were conducted on
samples collected from all fourteen compliance point wells, and from non-compliance point wells
SHL-99-31B and SHL-99-31C during the spring round. As reported in previous annual reports,
starting with the fall event of 2001, the method used to determine hardness was changed to Standard
Method 2340B in order to eliminate the interference to EPA method 130.2 from other heavy metal
ions typically present in some of the wells at the site. Table 7-1 summarizes the analysis procedures
used.

7.3 Summary of Results

This annual report compares the COC concentrations with the cleanup levels identified i the
ROD, see Table 1-1. The goal of ROD Alternative SHL-2 is to maintain groundwater quality
below cleanup levels at Group 1 wells, and to attain cleanup levels at Group 2 wells.

The five-year 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 in 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-dichlorocthane. 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.
Progress toward cleanup as measured by risk reduction is evaluated during five-year reviews.
The next five-year review is being prepared this year to include data collected in the years 2000
through 2004.

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.

Site-wide 2004 results, for COCs found at one or more sample location above cleanup levels are
displayed in Figure 7-1. Analytical results for groundwater analyses of samples collected at the
fourteen compliance point wells are presented in Tables 7-2 and 7-4, for the spring and fall rounds,
respectively. Table 7-3 presents additional spring event data, collected beyond the requirements of
the .TMMP, determined from samples taken at off-site wells near Molumco Road.
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7.3.1 Arsenic Results

Arsenic was the only trigger chemical detected above its cleanup level at the site during the 2004
sampling events. Historical and 2004 arsenic data for the fourteen compliance point wells, plus the
additional non-compliance point wells, may be found in Table 7-5. The compliance point
monitoring well data was plotted to provide a graphical comparison of historical arscnic
concentrations (see Appendix D) as discussed below.

Of the six Group 1 wells, only SHL-22 had arsenic concentrations exceeding the cleanup level
during 2004, occurring during both the spring and fall sampling events. Although SHL-22 was
designated a Group 1 well in the August 1998 Five Year Review, its arsenic concentrations have
consistently mecasured abové the cleanup level since the May 2002 sampling event. Arsenic
concentrations have also exceeded clean up levels at least once since the August 1998 Five Year
Review in two other Group 1 wells, SHL-9 and SHM-93-22C, but have measured below the cleanup
level since October 2002 and May 1999, respectively. Refer to Table 7-6 for wells that exceeded
cleanup levels for trigger chemicals since achieving Group 1 status in 1998.

Of the Group 2 wells, arsenic concentrations from SHM-96-5B, SHM-96-22B, SHL-19, SHL-11,
SHL-20, and SHM-96-5C exceeded cleanup levels during both spring and fall sampling events with
no significant increases or decreases from 2003. Group 2 well SHL-10 continues to have minimal to
non-detect arsenic concentrations since May 1998. In addition, Group 2 wells SHL-4 and SHM-96-
5C have shown arsenic concentrations meeting the cleanup level since May 2003 and November
2003, respectively.

For the first time since monitoring began, well SHM-96-5B was not the sample location with the
highest concentration of arsenic. Well SHM-96-22B, located nearby and screened at a similar depth
in sand/till, exhibited a slightly higher concentration. These two northern wells have continuously
exhibited the highest arsenic levels, one to two orders of magnitude above arsenic measured in the
other compliance wells. None of the wells recorded new historical high arsenic levels in 2004..

Historic concentrations measured in the castern wells near Plow Shop Pond indicate arsenic
concentrations are the same or decreasing in all wells but SHL-11 in which levels are increasing.
SHL-11 is screened at the water table, while the other eastern wells include four more screened at
the water table, one at the base of till, and one at bedrock.

Historic concentrations measured in northern wells indicate arsenic concentrations are the same or
decreasing in all wells except SHL-22 and SHM-96-22B, which are screened in the sand/till layer
and the base of till, respectively. It is notable that concentrations in the northern wells screened at
the water table do not generally change over the years monitored. These include Group 1 wells
SHL-5 and SHL-9 with arsenic concentrations that usually measure well below the cleanup level,
and Group 2 well SHM-96-5C with an arsenic concentrations that measured below the cleanup level
during 11 of the 17 historic sampling events, including those in 2004,

Fall 2004 arsenic concentrations were typically higher than spring concentrations. It may be of note
that the water table was lower by almost a foot in the fall versus spring. Arsenic concentrations are
usually higher in the fall than spring in wells SHL-11, SHL-19 and SHM-96-22B. The opposite is
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true for SHM-96-5B. The remaining compliance wells don’t seem to show a notable seasonal trend
for arsenic. The results of the spring and fall events for all COCs are summarized below.

7.3.2 COC Results for Samples Collected Spring 2004

VOCs, metals and general chemistry parameters were analyzed in the fourteen compliance point
wells at the landfill site, plus two additional non-compliance point wells located at Molumco Road
(SHM-99-31B and SHM-99-31C). Two other non-compliance point wells, also located at Molurmco
Road and normally included in the monitoring event, were unable to be sampled at that time. The
well casing for well SHM-99-32X is damaged badly, and well SHM-99-31A had an obstruction,
approximately at the frost line, which prevented the pump from being lowered into the well.

None of the sixteen wells monitored had detectable levels of the VOC trigger chemicals; 1,2-
dichloroethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,4-dichlorobenzene. In general,
none of the established cleanup levels for VOCs were exceeded.

Arsenic, the only other trigger chemical, was detected at concentrations greater than the cleanup
level of 50 pg/L in the Group I compliance point well SHL-22 (88.1 ug/L), and Group 2 compliance
point wells SHM-96-5B (3,950 pg/L), SHL-11 (502 pg/L), SHL-19 (75.0 ug/L), SHL-20 (136
ng/L), and SHM-96-22B (1,690 ug/l.). The duplicate sample (collected from well SHM-96-5B) had
a concentration of 3,890 pg/L. Compared to 2003 data, arsenic increased at SHL-19 (which was
previously below cleanup criteria), but decreased or remained essentially the same at the other wells.
The two Molumco Road wells SHM-99-31B and SHM-99-31C had concentrations of 65.0 and 292
pg/L arsenic, respectively. These results, as well as others of note, are summarized on Table 7-5 and
in Figure 7-1.

The other COCs (those not designated as trigger chemicals) detected at concentrations above
cleanup levels were also metals (iron, manganese, and sodium). Metal chemicals of concern that
were not found to exceed cleanup levels at any of the wells include aluminum, chromium, lead and
nickel, Iron was detected at levels above its cleanup level of 9,100 pg/L at Group 2 compliance
point wells SHM-95-5B, SHM-96-5C, SHL-11, SHL-19 and SHM-96-22B, with the maximun
detected (71,100 pg/L) at well SHM-96-5C. Iron was not detected above the cleanup level at Group
1 wells, however both Molumco Road non-compliance point wells had iron concentrations above
the cleanup level (up to 46,400 ug/L at SHM-99-31C). Group I wells SHL-5, SHL-9, SHL-22 and
SHM-93-22C, and Group 2 wells SHL-4, SHM-96-5B, SHM-96-5C, SHL-11, SHL-19, SHL-20 and
SHM-96-22B had concentrations of manganese above the cleanup level of 291 pg/l.. Both non-
compliance point Molumco Road wells also had concentrations above the cleanup level (up to
6,390ug/L at SHM-99-31C). The maximum value detected for manganese was 8,910 pg/L at SHM-
96-5B. Sodium was detected at levels above its cleanup level of 20,000 pg/L at Group 1 well SHL-
22, and Group 2 wells SHM-96-5B, SHM-96-5C, SHL-11, SHL-20, and SHM-96-22B, with the
maximum detected (56,900 pg/L) at well SHM-96-22B. One of the Molumco Road wells, SHM-
99-31C, also had a concentration above the cleanup level (45,100ug/L). Compared to 2003 data,
maximum levels of iron and manganese increased while sodium decreased.
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7.3.3 COC Results for Samples Collected Fall 2004

VOCs, metals and general chemistry parameters were analyzed for fourteen groundwater monitoring
wells in the fall of 2004. The four non-compliance point wells located at Molumco Road, normally
added to the sampling round could not be sampled at this time. The well casing for well SHM-99-
32X is damaged badly, and the wetland where wells SHM-99-31A, SHM-99-31B and SHM-99-31C
are located was flooded due to a beaver dam. Note that all fourteen compliance point wells were
sampled and analyzed for all required parameters.

None of the fourteen wells monitored had detectable levels of the VOC trigger chemicals; 1,2-
dichloroethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,4-dichlorobenzene. In general,
none of the established cleanup levels for VOCs were exceeded.

Arsenic, the only other trigger chemical, exceeded the cleanup level of 50 pg/L in the Group 2
compliance point monitoring wells SHM-96-5B (2,110 pg/L), SHL-11 (617 pg/L), SHL-19 (121
pg/L), SHL-20 (156 pg/L), and SHM-96-22B (2,360 pg/L), and in the Group 1 compliance point
well SHL-22 (654 ug/L). The duplicate sample (collected from well SHM-96-5B) had a
concentration of 2,240 pg/L. Compared to 2003 data, the arsenic decreased in all the above wells,
except for SHL-19.

The other COCs (those not designated as trigger chemicals) detected at concentrations above
cleanup levels were also metals (iron, manganese, and sodium). Metal chemicals of concern that
were not found to exceed cleanup levels at any of the wells include aluminum, chromium, lead and
nickel. Iron was detected at levels above its cleanup level of 9,100 ug/L. at Group 2 compliance
point wells SHM-96-5B, SHM-96-5C, SHL-11, SHL-19 and SHM-96-22B with the maximum
detected (82,900 pg/L) at well SHM-96-22B. Group 1 wells SHL-5, SHL-9, SHL-22 and SHM-93-
22C, and Group 2 wells SHL-4, SHM-96-5B, SHM-96-5C, SHL-11, SHL-19, SHL-20 and SHM-
96-22B had concentrations of manganese above the cleanup level of 291 ug/L. The maximum value
detected for manganese was 10,800 pg/L at SHM-96-5B. Sodium was detected at levels above its
cleanup level of 20,000 pug/L at Group 1 well SHL-22, and Group 2 wells SHM-96-5B, SHM-96-
5C, SHL-11, SHL-20, and SHM-96-22B, with the maximum detected (41,900 ug/L) at well SHL-
22. Maximum concentrations of iron, manganese and sodium decreased from 2003 data.

8.0 QUALITY CONTROL

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

8.1 Field Quality Control

One set of equipment (rinsate) blank samples was collected from the pump after decontamination
had been conducted for each sampling event (spring and fall) and analyzed for the full suite of
analytical parameters., Results of equipment blank samples are discussed in Section 8.3, Data
Evaluation. One field duplicate groundwater sample was collected during each sampling round at
well SHM-96-5B and analyzed for the full suite of analytical parameters. Results of duplicate
samples are shown on Tables 7-2 and 7-4 and are also discussed in Section 8.3. One trip blank
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sample was included in each shipped cooler that contained VOC samples, submitted for VOC
analysis to evaluate potential cross-contamination of samples during transport. No chemicals of
concern were detected in the trip blanks.

8.2  Laboratory Quality Control

A QA sample was collected during each event at well SHM-96-5B and analyzed by an independent
labogatory for the full suite of parameters. QA samples were collected, packaged and shipped in the
same manner as the other groundwater samples. Appendix E presents the Chemical Quality
Assurance Report (CQAR) for each sampling round, providing a statistical comparison of the
primary and QA laboratory results.

8.3 Data Quality Evaluation
8.3.1 Data Evaluation for Samples Collected Spring 2004

Groundwater samples from sixteen locations were collected on May 3, 4, 5, and 6, 2004.
Fourteen were collected from Shepley’s Hill Landfill at the former Fort Devens and two from the
Molumco Road wells (off-site), Ayer, Massachusetts. Normally, four wells are sampled off of
Molumeco Road, but monitor well SHM-99-32X was damaged by a snowplow and has not been
repaired yet. Also, monitoring well SHM-99-31A was not sampled due to frost heave damage.
Therefore these two wells were not sampled. The samples were analyzed at Severn Trent
Laboratories (in Colchester, VT) for Volatile Organic Compounds (VOCs), Target Analyte List
(TAL) Metals, Alkalinity, Anions (Nitrate, ortho-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). Refer
to Tables 7-2 and 3.

The results were evaluated for acceptability in accordance with the laboratory’s defined
acceptance limits, with standard EPA SW-846 guidance, with guidelines provided in “Appendix
I - Shell for Analytical Chemistry Requirements” of “EM-200-1-3, Requirements for the
Preparation of Sampling and Analysis Plans”, dated 1 February 2001, and with EM 200-1-10,
"Guidance for Evaluating Performance Based Chemical Data Packages"”, dated 31 January 2003,

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data evaluation elements reviewed (including sample handling/receipt, holding times, initial
calibration, continuing calibration verifications, method blank results, equipment blank results,
surrogate recoveries, field duplicates, LCS/LCSD, MS/MSD, precision, accuracy,
representativeness, completeness, comparability, and sensitivity), all data may be reported
without qualification and was supported by the associated laboratory QC, except as summarized
below:

e Volatiles By Method 5030B/8260B: All of the volatile results were valid and acceptable
as reported by the STL-VT laboratory. No additional qualification of the sample results
were required.
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o Metals Analyses: All MS recoveries are within the 75-125% recovery acceptance limits,
except for silver at 151.8% recovery. The laboratory suspects the high recovery was due
to a matrix interference. The result for silver on sample SHL-19 were be qualified as 1.0
UJ ug/l.

¢ Alkalinity and Biological Oxygen Demand (BODS) Analyses: Holding times for
alkalinity and BODS5 were exceeded in some cases by as much as 3 days. Alkalinity and
BODS results for the samples SHL-22, SHM-96-22B, SHL-5, SHM-96-5B, SHL-DUP-
04A, and SHL-EB-04A are qualified as “H” for holding time exceedances. The analyses
of samples SHL-22, SHM-96-22B, SHL-5, SHM-96-5B, SHL-DUP-04A, and SHL-EB-
04A performed on 5/7/04 were 2.5 to 7 hours beyond the method specific holding time.
These samples were analyzed as soon as possible based on the laboratory’s defined
BODS analysis schedule. Refer to Tables 7-2 and 3.

s Nitrate, ortho-phosphate, BODS5 and TOC: The equipment blank was reported to contain
the following inorganic target analytes above the reporting limits; TDS at 5.0 mg/l;
chloride at 0.24 mg/l; nitrate at 0.23 mg/l; ortho-phosphate at 0.31 mg/l; alkalinity at 6.1
mg/l; BODS at 2.1 mg/l; and TOC at 5.1 mg/l. The levels of contamination for TDS and
alkalinity did not affect the sample results since they were greater than five times the
associated equipment blank contamination. The sample results for nitrate, ortho-
phosphate, BOD5 and TOC required qualification as a result of the equipment blank
contamination. All of the non-detected results for nitrate, ortho-phosphate, BODS and
TOC were qualified with “UJ”, denoting that they were estimated at the laboratory
reporting limits. All of the results detected below the stated level of contamination of the
equipment blank for nitrate, ortho-phosphate, BODS and TOC were qualified with “J”,
denoting an estimated value. Refer to Tables 7-2 and 3 for an evaluation of the qualified
general chemistry results.

8.3.2 Data Evaluation for Samples Collected Fall 2004

Groundwater samples from fourteen locations were collected on November 15, 16, and 17, 2004.
The fourteen samples were collected from Shepley’s Hill Landfill at the former Fort Devens.
Three of the wells near Molumco Road (off-site), Ayer, Massachusetts, were not sampled
because the area was flooded. Normally, these three wells are sampled. Monitor well SHM-99-
32X, damaged by a snowplow, and monitoring well SHM-99-31A, which was damaged by frost
heaves, have not been repaired. The samples were analyzed at Severn Trent Laboratories (in
Colchester, VT) for Volatile Organic Compounds (VOCs), Target Analyte List (TAL) Metals,
Alkalinity, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride), Biochemical Oxygen
Demand (BODS5), Chemical Oxygen Demand (COD), Total Hardness, Total Dissolved Solids
(TDS), Total Suspended Solids (TSS), Cyanide and Total Organic Carbon (TQOC). Refer to Table
7-4.

The results were evaluated for acceptability in accordance with the laboratory’s defined
acceptance limits, with standard EPA SW-846 guidance, with guidelines provided in “Appendix
I- Shell for Analytical Chemistry Requirements” of “EM-200-1-3, Requirements for the
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Preparation of Sampling and Analysis Plans”, dated 1 February 2001, and with EM 200-1-10,
"Guidance for Evaluating Performance Based Chemical Data Packages", dated 31 January 2003.

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data cvaluation elements reviewed (including sample handling/receipt, holding times, initial
calibration, continuing calibration verifications, method blank results, equipment blank results,
surrogate  recoveries, field duplicates, LCS/LCSD, MS/MSD, precision, accuracy,
representativencss, completeness, comparability, and sensitivity), all data may be reported
without qualification and was supported by the associated laboratory QC, except as summarized
below:

e Volatiles By Method 5030B/8260B: All of the Method 8260B specific continuing
calibration verifications were within the acceptance limits of 20% difference for all of the
target analytes and surrogates, except for only a few select compounds
(dichlorodifluoromethane, methyl iodide, vinyl acetate,  tetrahydrofuran,
tetrachlorocthene, and 1,2,3-trichlorobenzene) in the two CCVs performed.
Tetrahydrofuran was the only one of these compounds that was detected in samples
SHM-96-5B and SHM-96-5C. These affected samples will require an additional “J”
qualifier to denote an estimated value for tetrahydrofuran. The MS/MSD outages of 2-
chloroethyl vinyl ether indicate a low bias to the sample results for this target analytes
and are qualified as *“UJ”. Historically, these compounds have not been reported at the
site and the qualified undetected values are not considered significant. The compound 2-
chloroethyl vinyl ether exhibited zero percent recoveries in both the matrix spike and the
matrix spike duplicate samples, which the laboratory suspects may be attributed to the
acid preservation of the sample. The low bias is noted and all results are acceptable,
valid, and usable with the stated validation qualifiers.

e Metals Analyses: All of the metals analyses were acceptable and useable as reported by
the primary laboratory. No qualification of the metals results were required.

e General Inorganic Chemistry Analyses: The sample results for SHL-4 and SHL-19 for
ortho-phosphate were qualified with a “B”, denoting that they were also detected in the
method blank performed on 11-24-04. The equipment blank was reported to contain the
following inorganic target analytes above the reporting limits; TDS at 107 mg/l,
alkalinity at 6.3 mg/l, BOD5 at 3.1 mg/l and TOC at 5.7 mg/!l. The levels of
contamination for TDS, BODS5 and alkalinity affected the sample results since they were
greater than five times the associated equipment blank contamination for almost all the
samples. The sample results for TDS, BODS and TOC required a “B” qualifier, denoting
that these target analytes were also detected in the equipment blank. The equipment blank
results for TSS, chloride, sulfate, nitrate, ortho-phosphate, COD and hardness were free
of contamination. Refer to Table 7-4 for an evaluation of the qualified general chemistry
results.

e The results of the general inorganic analyses for sample SHM-96-5B, and its duplicate,
sample SHM-DUP-04B, showed less than 20% relative percent difference (RPD) for all
detected analytes for precision, except for COD at 35.3% RPD, TDS at 39.9% RPD and
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9.0

9.1

9.2

TOC at 21.2 RPD. All of the field duplicate inorganic results are acceptable and useable
with the noted qualifications.

All of the ortho-phosphate results were qualified with “I’s™ or “UJ’s”, which denotes an
estimated concentrations or reporting limits due to several QC outages in the LCS and
calibration blank contamination. The sample results are acceptable, valid, and useable
with the noted qualifiers applied.

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

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

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

The Draft Cap Drainage Report, January 2003 resulted in many recommendations to
improve the drainage and function of the cap. Some are being implemented this year per
the Landfill Cap Maintenance SOW including (1) repairing the fence and gates to
improve vehicle access restrictions, (2) removing wetland vegetation from drainage
swales, (3) filling in and grading low spots to improve runoff, and (4) installing gas
monitoring probes along the southern perimeter of the landfill.

Other recommendations from the Draft Cap Drainage Report, January 2003 will be
further evaluated in an upcoming Comprehensive Site Assessment (CSA), which 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) should improve the drainage and function of the landfill
cap.

Recommendations

The next round of groundwater sampling will take place in the spring of 2005. Since the
effect of the new groundwater remediation system at the landfill remains to be seen, it is
recommended that all wells sampled in 2004 continue to be a part of the sampling plan for
2005. UPDATE: An expanded hydraulic network has been established under the Shepley’s
Hill Landfill groundwater extraction, treatment and discharge contingency remedy. Baseline
hydraulic monitoring occurred in February 2005 and August 2005. Following an extraction
test, hydraulic monitoring will occur weekly for one month, monthly for two months and
quarterly there after. This effort will take the place of the current long term well monitoring.
To avoid duplication of effort, the Army contractor in Winter/Spring 2005 sampled 5 LTM
wells, plus the Molumco Road Wells. The Geochemical Sampling Network will be
expanded to include all of the LTM wells on a semiannual basis. This effort will take the
place of the current well monitoring.
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e [t is recommended that the number of wells where semi-annual water levels are collected
be increased for one year (to adequately determine the groundwater table elevation
throughout the landfill), so that updated water level contours for the landfill can be
determined, confirming or re-evaluating the historically established contours. This data
will be especially useful in updating/confirming groundwater flow paths, so that
assessments of the value of sample collection at various wells can be made. This
increase in data collection should be done approximately once every five years for future
updates.

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.

o During the forthcoming 2005 Five-Year Annual Review to assess the protectiveness of the
selected remedial action for Shepley’s Hill Landfill, it is recommended the wells be
reevaluated with regard to Group 1 and Group 2 status. Eight of the fourteen compliance
point wells were below the arsenic cleanup level for the latest round of sampling, a fairly
steady trend, Northern well SHL-22 was the only Group 1 well having arsenic
concentrations that exceeded the cleanup level in 2004. This well has consistently exceeded
the cleanup level for arsenic since May 2002. On the other hand, concentrations measured at
Group 2 wells SHL-4, SHL-10 and SHM-96-5C met the cleanup level for arsenic in 2004; a
trend that has been occurring over the past few years, particularly at SHL-10. Although
cleanup levels for the other three trigger chemicals were not exceeded in 2004,
concentrations of the COCs iron, manganese and sodium did exceed cleanup levels. These
exceedances should also be evaluated in the forthcoming five-year review.
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TABLE 1-1

COC Cieanup Levels

Chemical of Concern

Cleanup Level, ug/L

Selection Basis

Arsenic 50 MCL
Chromium 100 MCL
1,2-Dichlorobenzene 600 MCL
1,4-Dichlorobenzene 5 MMCL
1,2-Dichloroethane 5 MCL
Lead 15 Action Level
Manganese 291 Background
Nickel 100 MCL
Sodium 20,000 Health Advisory
Aluminum 6,870 Background
Iron 9.100 Background

Based on ROD




TABLE 4-1
Landfill Gas Monitoring

INSPECTOR; Kullberg TITLE: Civil Engineer DATE: 11/16/04

ORGANIZATION: CENAE-EP WEATHER: Sunny,45dF

BAROMETER: 30.0 in Hg TIME; 1020 BAROMETER: 30.0 in Hg TIME: 1345

Vent | VOC 0, H,S LEL CcO CO, CH4 Remarks
No. ppm Y% ppm % ppm Yo Yo
P1D GA-90 CGI CGl1 CGlI GA-90 | GA-90
V-1 0 16.9 0 0 0 3.1 0 CGI02-16.9
V-2 0 2.9 0 >100 0 15.4 11.0 CGI02-3.9
V-3 0 8.9 0 >100 0 10.3 7.6 CGI 02 -10.8
V-4 0 8.0 0 >100 0 9.5 3.0 CGI02-9.2
V-5 0 11.7 0 33 0 7.0 0.7 CGIO2-12.7
V-6 0 11.6 0 78 0 6.8 2.2 CGI0O2-12.5
V-7 0 7.9 0 19 0 8.2 1.3 CGI02-94
V-8 0 7.5 0 31 0 9.6 0.9 CGI 02-8.7
V-9 0 4.1 0 >100 0 18.6 23.9 CGI102-5.0
V-10 0 0.3 0 >100 4 17.6 6.5 CGlI02-2.2
V-11 0 8.4 0 >100 0 7.4 4.2 CGI02-177
V-12 0 20.6 0 46 0 0.8 0.5 CGI02-194
V-13 0 21.2 0 75 0 0.1 0.2 CGIO2—-18.4
V-14 0 4.4 0 >100 13 19.9 33.5 CGI 0248
V-15 0 0 0 >100 11 26.1 324 CGl02-2.8
V-16 0 0.1 0 >100 10 24.6 22.6 CGlO02-26
V-17 0 0 0 >100 10 27.6 37.5 CGI02-24
Vv-18 0 21.2 0 0 0 0 0 CGI02-209
PGP-1 0 20.6 0 0 0 0.4 0 CGI 02 -20.5
PGP-2 0 20.0 0 0 0 1.7 0 CGI02-19.8
PGP-3 0 21.3 G 0 0 0 -0 CGI102-20.9
PGP-4 0 21.3 0 0 0 0 0 CGI 02 -20.9
CALIBRATION INFORMATION:
Instrument: PID, 10.6 eV lamp
Results: 0.0/100 ppm isobutylene Calibrated by: US Environmental

Instrument: Industrial Scientific MG 140 CGI
Results: 25% LEL Methane/Pentane. 20.9% O,. 25 ppm H,S. 100 ppm CO Calibrated by: US Environmentat Co

Instrument: Landtech GA-90
Results: 20.9% 02, 15% CO2, 15% CH4  Calibrated by: US Environmental Co




(3]

3

TABLE 5-1

Monitoring Well Specifications and Groundwater Elevations

Groundwater
Elev
{fect NGVD)
Well Orientation Geological Screened May Nov
Identification | to Landfill, Designation Interval, * 03 15

' (feet NGVD) | 2004 | 2004
SHL-3 East Water Table 213.4-223.4 | 218.57 | 217.71
SHL-4 East Water Table 213.0-223.0 | 218.50 | 217.82
SHL-10, East Water Table 210.1-231.0 | 218.34 | 217.41
SHL-11 East Water Table 206.5-221.5 {21792 | 217.33
SHL-19 East Water Table 209.3-224.3 | 218.93 | 217.78
SHL-20 East Base of Till 185.8-195.8 | 218.06 | 21745
SHM-93-10C East Bedrock 192.7-202.7 | 219.29 | 218.27
SHL-5 North Water Table 203.4-213.4 | 216.12 | 215.30
SHL-9 North Water Table 197.8-207.8 : 21526 | 214.14
SHL-22 North Base of Tilil 104.5-114.5 1 215.13 | 214.15
SHM-93-22C Notth Bedrock 87.3-97.3 215.14 | 214.15
SHM-96-5B North Base of Sand/Till | 128.5-138.5 ;21531 | 214.39
SHM-96-5C North Water Table 158.5-168.5 | 21528 | 214.37
SHM-96-22B North Sand/Till 127.6-157.6 | 215.08 | 214.13

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

East wells are located between the landfill and Plow Shop Pond.

Records show well SHL-10 having an as-built bottom elevation of 207.0 NGVD. Field
observations in 2001/2002 revealed that fine material has collected in the bottom of the well,
causing refusal to previously be met at 211.2 NGVD. On 15 April 2002, an attempt was
made to redevelop the well, with over a foot of the material being removed, to a depth of
approximately 210.1 NGVD. Field records indicate difficulty with low flow stabilization
for SHL-3 and SHL-10 (again), and redevelopment will be conducted prior to the fall 2005

sampling event.




TABLE 6-1
Monitoring Well Designations and Locations

Monitoring Well Compliance Well Designation (Based Samples Collected
Well Location Requirement on First Five-Year
Identification Review, SWEC, Aug Spring ‘04 Fall 04
1998)
SHL-3 East Yes Group 1 1 1
SHL-4 East Yes Group 2 1 1
SHL-5 North Yes Group 1 ] i
SHL-9 North Yes Group 1 i 1
SHL-10 East Yes Group 2 I |
SHL-11 East Yes Group 2 [ 1
SHL.-19 East Yes Group 2 1 I
SHL-20 East Yes Group 2 1 I
SHL-22 North Yes Group 1 1 I
SHM-93-10C East Yes Group 1 1 1
SHM-93-22C North Yes Group | 1 1
SHM-96-5B North Yes Group 2 1 1
SHM-96-5C North Yes Group 2 1 1
SHM-96-22B North Yes Group 2 1 |
SHM-99-31A | Molumco No N/A 0 0
SHM-99-31B | Molumco No N/A | 0
SHM-99-31C | Molumco No N/A 1 0
SHM-99-32X | Molumco No N/A 0 0

N/A = Not Applicable.



TABLE 7-1
Groundwater Sample Analysis and Procedures

PARAMETERS METHOD

Volatile Organic Compounds

Kylencs SW846 8200B
Acetone

2-Butanone
2-Methyl-2-Pentanone
Benzene

Methy(-t-Butyi Ether

1. i-Dichloroethane
1,2-Dicliloroeihene (lotal)
1,2-Dichloroethane
1.2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene

Inorganics

Aluminum SW846 6010B
Arsenic

Buarium excepl Cyanide by EPA Method 335.4
Cadmium
Chromium and Mercury by SW846 Method 7470A
Copper

Cyanide (wel chemistry)
[ron

Lead

Manganese

Mercury

Nickel

Selenium

Sodium

Silver

Zinc

Generat Parameters (laboratory determination)

Hardness SM 2340B
Total Dissolved Solids EPA 160.1
Total Suspended Solids LEPA 160.2
Chloride EPA 300.0
Nitraie as N EPA 300.0
Sulfate EPA 300.0
Alkalinity EPA 310.1
Biochemical Oxygen Demand — 5 day EPA 405.1
Chemical Oxygen Demand EPA 410.1
Total Organic Carbon SWg46 9060

General Parameters (ficld determination)

pH

Temperature

Specific Conductance
Dissolved Oxygen

Oxygen Reduction Potential
Turbidity




TABLE 7-2
Groundwater Analytical Results - May 3rd, 4th and 5th, 2004 Sampling Even
Shepley's Hill Landfill Compliance Point Wells
Devens, Massachusetts

{Sheet 1 of 1)

Well Ho SHL-3 SHL4 SHL-5 SHM.96-58 § SHM.96.5B BUP§ SHM.96.5C SHL-3 SHL-10 SHM.9310C SHL11 SHL-19 SHL-2¢ SHL-22 SHEM-95-228 || SHM-93-22C
PARAMETERS CLEANUP pgil Hall ugil ugil gt Lg/L ugil pa/L yail pgiL pail pgil pgil. yail. ugfL
LEVEL (1)
wgiL

VOLATILES (82608)
Xylenes 10,008 {2) 500 50U 50U 30U 500U 50U 50U 5.0U 50U 504 50U 50U 50U 544U 50U
Acalone 3,000 (4) 5.0U0 7.4 444 29J 50U 34 49J 50LF 50U 44J 50U 4.8J 394 404 4.3J
2-Bulanone - 5.0U 50U 50U sou S50U 50U s.0u S.0U s.0U 50U S0V 50U 50U 56U 50U
4-Methyl-2-Pentanone - 5.0 L 504 50U 50U 50U sou 50U 50U 501 50U 50U 50U s0U 504 5.0U
Benzene 5{2) 50U 50U 50U 50U 50U 2 50U 50U 50U 1547 50U 50U 50U 544U 50U
Methyl-1-Butyl Ether 70(4) 50U 50U 504 50U S0U .0J 50U 5.0U 50U 50U 5.0 U S0y Sou 504U 50U
4.1-Dichloroethane 70(4) 50U 5.0U 50U 1.24 2 d .1J 50U 5.0U sSouy 50U S0Uu SouU 14 1.0J 500
1,2-Bichlorogthene (iotal) 7042 50U 50U 50U 234 234 214 504U 5.0U 5.0 U 50U s50u t.0J 2.0J 184 5.0
1.2-Bichloroethans 5 5.0U 5.0U 5.0U 5.0 U 50U 5.0U 50U 5.0 5.0U Souy Sou Sou 50U 50U 5.0l
1.3-Dichlorobenzena 600 (2) 5.0U 5.00 5.00 50U 5.0U 50U 50U 504 50U 50U S0ou 50U 50U 50U 50U
1.4-Dichiorobenzene 5 5.0U 50U 5.0U 5.0U 50U S.0U 50U 584 5.0U S0u S.0U 50U 50U 50U 50U
1.2-Dichiorobenzene 600 58U 50U 500 5.0U 50U 5.0U 50U 504 50U S50uU 50U 50U 5.0U 50U 50U
METALS (60108 or as noted}
Alurninum 6.870 3148 1764 252 17.6 4 176U 3648 5568 17eU 2348 18.0B 176U 17.6 U 17.6 U 1764 3308
Arsenic 50 26U 27.2 748 s 3,800 e 3,880 474 18.8 254U 7.2B s SO R TR {138 s BB ] 1,680 27.8
Batium 2,000 (2) 1.24 2738 5.4 B 5658 5658 6318 488 428 658 1898 228 4228 1168 6158 7258
Cadmium 5(2) 0.3cU 03001 030U 030U G20 L 0328 030U 230U 0.30 U Q.30 U 030U 030U 0368 0.368 $30U
Chromium 100 228 138 1.58 20B 258 288 1.2B 148B 198 128 128 20B 20B 168 258
|Copper 1.300 (3) 0848 208 0998 208 248 308 118 118 288 228 0.87 8 4.7 8 24B 338 218
{ron 9,100 3008 4,330 1900 {5538,000:00 ] 200 38,500 500 71,100 55680 9.2 U 3168 - 60,500 {13,400 5,640 541 1 59,500 4,010
Lead 15 1.8U 18U 248 268 4.7 208 218 1.8U 20B 1.8U 1.8U 23B 1.8U 218B
M 291 {5) 1.9U LR85 332 2 g7 | 3,060 - 338 19U 29.8 = 234050 i 510 o 6,560 |+ 4,960 ) 788 | - 3680
Mercury {7470A) 2{2) 010U CAD U {.10 U 010U 0.50U 0.10y 010U 0.10U 0.0y 0.10U g.10U a0y 0104 010U 9.10U
Nickel 100 228 538 1.68 124 B 13.08 488 14U 14U 308 368 E4B 3B 10.8B 8498 268

elenium 50(2) 36U 36U 364 36U 60 60 36U 36U 60 36U 36U 36U 36U 364 38U

ver 40 (4] to0u 16U 1.84 1.0U 1.0U 1.0U 1.0U .0U 1.0U 1.0U 1.0UJ .00 .o0u 1.0U 1.00
Sodium 20,000 1,060 B 5,390 2,040 B 34,0000 )40 30,200.0:{ 130,800 ] 16208 10208 8,650 2 22,500:-f 2300B |:33,300:.} 40,800 |+ 56,500 18,100
Zine 2,000 [4) 468 4.38 518 6.5B 728 458 1.5U 3468 7.3B 34B 4.4 B 25B 24.6 4.7 8 358
GENERAL CHEMISTRY
Akalinily as CaCO, B 8,500 46,100 33,400 314,000 313000 326,000 67,700 15,000 190,000 194,000 34,100 300,000 425,000 294,000 193,000
|Biochemical Oxygen Derand - 140000 | 1,400 00 | 1,600 JH | 1400 UJH | 1,400 LIUH 140004 | 5400 UJ | 1,400 U [ 140000 | 1,40000 | 14000 | 1.400UJ | 1400 JH | 1800 JH | 1,400 UJ
Chioride - 1,600 8,800 2,600 28.400 27300 52,100 +.600 1,900 25.200 23,100 1700 43500 41400 34,100 25,600
Chemical Oxygen Demand - 20,000 U | 20.000U 23.500 25900 27,700 32,600 34,100 20,0000 | 20.000U 29,900 20,0004 34,300 20,0004 23,500 25,600
Cyanida (Totat} 206 {2} 100U 100U 10.0U 0.0 U 1004 10.0U 10.0 U 100U 100U 10.0U 100U 100U 10.0U 10.0U 10.6U
Hardness as CaCO, B 8,900 39,000 27,100 257,000 252000 281,000 61,200 15,200 222,000 130,000 33,500 271,000 392,000 165,000 199,000
Nitrale as Nitrogen 10,000 (2} 270 2008 20004 200 U 200U 200 UJ 270 410 200 U 20004 230 290 200 UJ 810 200 Ud
|Sullzte 500,000 (2 2,500 4.600 1.400 5.600 5.500 2.000 £.400 2.800 22,400 860 11,800 $4.700 6.400 3.700 12,700
Talal Dissolved Solids - 15.060 78.000 59.0C0H | 408.000H 415.000 H 445,000 87.000 22.000 300,000 268.000 £4.000 420,000 5%9.000H | 393.000 H 268.000
Tolal Suspended Solids - 25.200 4.900 2.000 59.500 56,400 91,100 5.800 500 2300 55.500 18,800 9,200 2,300 117.000 2.600
Total Organic Carbon - 1.0006 .3 2,800 6,700 5,500 5,300 J 8,000 8,300 1.003 1% 1,500 J 3.900J 1,400 J 4,900 J 5,600 6,500 5,600
[FIELD READINGS {units as noted below)
Dissolved Oxygen (mg/iL) - 104 0.3 0.3 0.4 0.4 0.7 0.2 1.4 1.3 4.6 1.4 0.6 0.5 9.6 0.8
Oxidation Reduclion Potential {mv) - 196 118 183 -143 -143 -85 -36 378 306 -34 23 -21 133 -103 -44
pH - 6.7 62 54 6.4 6.4 6.6 6.6 6.5 7.0 6.3 6.4 6.6 6.5 6.9 7.4
Specific Conductivily (uSicm) - 26 138 74 765 769 946 146 38 473 582 144 703 885 813 416
Notes:

Shaded areas with bo!d hecs indicate ¢l i level ' - (1) Cieanup values as developed in the ROD {unless othorwised noted)

U = analyte analyzed for, but not dtecied above the reporiing limit
8 = {lnorganics) The result reported s less than the reparting $imit, but greater than the instrumant detection limit
J = estimated value

N = Matrix Splke sampla recovery oulside acceptancs limits

* = duplicate analys|s Relative Percont Difference oulside accepiance limils
H = halding time exceaded

# = valuo circumspect due to potentiat field equipment failure

NS = nat sampled

{2) Mo cleanup value was developed so 1he Federal Maximum Contaminalion Level was used

{3) Noel

so the

o

Level was used

p value was

c

{4) Nocl

{5) The LTMMP listed a cleanup goal of 1,715 ugfL. This level has been in use by USACE In past years. The ROD indlcated a cleanup goal of

p value was

so the

Plan GW-1 standard was used

291 uglL. As there was no ESD prepare, the ROD value Is eurrently reflected in this takle.



TABLE 7-3
Groundwater Analytical Results - May 6th, 2004 Sampling Event
Molumeco Road Wells (RE: Shepley’s Hill Landfill)

Ayer, Massachusetts

(Sheet 1 of 1}

Well No.|| SHM-99-31A || SHM-99-31B | SHM.99.31C | $HM-89-32X
PARAMETERS CLEANUP ugil. Halt. Mg/l ygiL
LEVEL {1)
Ho/L

VOLATILES {82668}
Xylenes 10,000 (2 NS 50U 50U NS
Acetone 3,000 (4) NS 27J 254 NS
2-Butanone - NS 5.0U 50U NS
4-Methyl-2-Pentanone - NS 50U 50U NE
Benzene 5(2) NS 14J 50U NS
Methyl-t-Butyl Ether 70 (4) NS 50U 1.14 NS
1,1-Dichloroethane 70 () NS 50U 144 NS
1.2-Dichlaroethene {total) 70(2) NS 50U 224 NS
1.2-Dichlarosthane 5 NS 50U 50U NS
1.3-Dichlorobenzene 600 (2) NS 50U 50U NS
1.4-Dichlorobenzene 5 NS 50U 50U NS
1,2-Dichlorobenzene 600G NS 5.0U 50U NS
METALS {60108 or as noted)
Alurinum 6,870 NS 32.2B 2428 NS
Arsenic 0 NS o B8.0 o] 282 T NS
Barium 2,000 (2) NS 90.5 8 100 8B NS
Cadmium 5{2) NS 030U 046 B NS
Chromium 100 NS 1.78 1.8B NS
Copper 1,300 (3) NS 198 248B NS
lron 9,100 NS 27,200 :{ 746,400 - NS
Lead 15 NS 228 198 NS
Manganese 291 (5} NS 1,990 16,390 - NS
Mercury {7470A) 2{2) NS 0.10U 0.10 U NS
Nickel 100 N5 1.9B 16.7 8 NS
Selenium 50 (2) NS 38U 36U NS
Silver 40 (4) NS 1.8y 1.0U NS
Sodium 20,000 NS 156,200 -45,100 NS
Zing 2,000 (4) NS 7B 518 NS
GENERAL CHEMISTRY
Alkalinity as CaCO, - NS 186,000 416,000 NS
Biochemical Oxygen Demandy - NS 1,500 J 1,400 UJ NS
Chloride - NS 20,300 56.700 NS
Chemical Oxygen Demand - NS 25,600 42,600 NS
Cyanide (Total) 200 (2) NS 1004 10,04 NS
Hardness as CaCOy - NS 131,000 361,000 NS
Nitrate as Nitrcgen 10.000 {2) NS 200 UJ 200 UJ NS
Sulfate 500,000 (2 NS 4,300 1.800 NS
Tolal Dissolved Soiids - NS 233.000 547,000 NS
Total Suspended Solids - NS 18,800 58,000 NS
Total Organic Carbon - NS 6,400 8,700 NS
FIELD READINGS (units as noted below)
Dissolved Oxygen (mg/L) - NS VX 0.2 NS
Oxidation Reduclion Polential {mv) - NS -22 -117 NS
oH - NS 6.3 6.0 NS
Spacific Conductivily {uSicm) - NS 425 1,004 N3

Notes:

Shaded areas with bold numbaers indicate cleanup level exceedance -

U = Analyte or compound was analyzed but not detected at a concentration above the reporting limit.
B = value within 5 times of the greater amcunt detected in the equipment or preparation blank samples

J = estimated value

N= Matrix Spike sample recovery outslde acceptance limits
* = duplicate analysis Refative Percen! Difference cutside acceptanca limits

H = holding tima exceeded
NE = not sampled
NA = not analyzed

{1} Cleanup values as developad in the ROD {unless atherwised noted)
(2} No cleanup value was developed so the Federal Maximum Contamination Level was usad
(3} Mo cleanup value was daveleped so the Massachuseits Maximum Contamination Level was used

{4} No cleanup value was developed so the Massachusetts Contingency Plan GW-1 standard was used

(5} The LTMMP listed a cleanup goal of 1,715 ugil.. This level has been in use by USACE In past years. The
ROD indicated a cleanup goal of 281 ug/L. As there was no ESD prepared, the RQD value is currently

refiected In this table.




TABLE 74

Groundwater Analytical Resulis - November 15 th, 16th, and #7th, 2004 Sampling Even

Devens, Massachusetts

(Sheet 1 of 1)

Shepley's Hill Landfil! Compliance Point Wells

WellNof|  SHL3 SHL4 SHL-5 SHM-26-58  SHM-06-SBOUP | SHM36.5C SHL.8 SHL.10 SHM.93.18C SHL.$1 SHL.13 SHL.20 SHL.22 || SHM-95228 | SHW.03-22C
PARAMETERS CLEANUP pgfl ugil. pgft HaiL Hait ug/L Hgit uqil gl pgiL pgiL ygiL ygil poil pgil
1EVEL (1)
ugiL

VOLATILES (82608)
Xylenes 10.000{2)) 59U 50U 50U 50U 50U 50U 5.0 U 50U 50U 50U 5.0U 50U 50U 5.0U 504U
Acetone 3.000 (4} 549U 5.0U 444 50U 50U 504 4.9J 50U 50U 50U 50U 50U 50U 5.0U 54U
2-Butanone - 59U 5.0 Lk 5.0 U 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 5.0U 5.0U 544
4-Melhyl-2-Penfanone - 50U 50U 50U 50U 50U 50U 5.0U 50U 50U 50U 50U 50U 50U 50U 50U
Benzene 5(2) 504 50U 50U 5.0 U 50U 1.0dJ s.ou 5.0 U 50U 1.64 50U 50U 50U 5.0U 50U
Melhyl-t-Bulyl Elher 70 {4} 50U 5.0U 5.0U 50U 50U 1.1J 5.0U 50U 50U 50U 50U 50U 50U 50U 540U
1,1-Dichloroelbiane 70 (4} 50U 50U 50U i1Jd 1.04 1.7d 50U 50U 50U 504U 50U 50U 124 1.0J 540U
1.2-Dichloroelhene {totaf) 70(2} 50U 1.24 5.0U 22J 2.2J 21J 50U 50U 50U 50U 50U 1.0 1.68J 1.8. 504U
1.2-Dichloroelhane 5 50U 5.0U 5.0U 50U 50U 5.0U So0u 50U 50U 5.0U 50U 5.0U 50U 50U 50U
1.3-Dichlorobenzens 600 (2) 50U 50U 5.0 L 50U 50U 50U 50U 500 50U 50U 50U 50U 5.0U 5.0U 50U
1.4-Dichlorobenzene 5 50U 5.0U 5.0 50U 50U 50U So0U 50U 50U 50U 50U 50U 5.0U 50U 50U
1.2-Dichlorobenzene 800 50U 50U 6.0 1 5.0U 50U 5.0U 50U 50U 5.0U 50U 50U 50U 50U 50U 50U
METALS (60108 or as noted)
Aluminum B.870 70.4 B 354U 218 3541 354 U 354 U 7518 4518 3648 354 U 35.4U 354U 5.4 354U 48.0 8
Arsenic 50 58U 19.5 6488 2,110 ST L B 49.5 32.2 58U 10.6 BT e 2 {158 e e 654 0§ 00 2,380 34.9
Sarium 2,000 () 1244 504 B 21U 43.7B 4588 6078 12.7B 121U 121U 7228 2308 8548 12.1U 85.18B 84.38B
Cadmium 5(2) 0.504 0.50 Ui G.50 U 0.84 B 1.18 288 0838 950U 050U 308 0.83B 0.56 B 0.50U 47 B a.50U
Chromium 100 128 0.90 U 368 0.80 U 050U g.80U 3onB 638 228 0.90 U 0.90U 0.80U 0.80 1 0.80 U 1.2B
[Copper 1,300 (3) 23U 23U 23U 23U 23U 23U 23U 23U 23U 23U 23U 23U 23U 23U 234U
iron §,100 3554 6,690 2,740 21,6005 502 22, 400 0 55,4001 8,580 39418 47.8 B |-2'63,000 {20,000 6,630 462 = 82,800 .. 1,340
tead 15 12U - 198 3B 1.2 U 12U 1.2U 1.58 1.2U 12U 120 3.2 1.2U
Manganese 291 (5) 1.2B 2438 100 s |5l 9T i e BT 138 47.5 i 2,87 005150 2,950 508,630 1 S 246005 101,580 0 oo 385
Mercury (T470A} 2(2) 0.104 6100 [RIY; 0.10 U 0.10U 0.0 U 010U 9.104 a.i0u 010U 0.10 U 010U 0104 010U f.10U
Nicket 400 gy 1588 3.0U 788 808 30U 3.0 39u 30U 3oy 718 848 1028 348 3.0U
Selenium 50 (2} 31y 43U 34U 31y 31U 31U 31U 31y 31U 31U 31U 31U 31u 31U 3.1y
Silver 40 {4} 0.89¢U 090U 0.90 1 0.50U 0,90 U 0908 1.1B 0.9G4U 0.0 U 0.90 U 0.90 U 0.20U 0.90U 0.90U 490U
Sadium 24,000 684 8 4,050 18708 32,200 ]+ 38,400.00: (032,200 57 1,550 8 845 B 8,190 22,8001 2,280B {:--31,900::)::41,900::}::-34,300.-] 16,100
Zinc 2,000 (4) 55B 688 428 8618 548 578 288 igqu 18U 1.9u 888 87B 317 508 348
GENERAL CHEMISTRY mail mgil mg/L mg/l mail mg/L mafl mail. mgit, mg/L. mgil. mag/l ma/L mgit mgiL mgiL
Alialinity as CaCO5 - 1318 113 EIA 344 339 341 4.2 2418 180 213 0.5 286 417 o4 200
|Biochemicat Oxygen Demand, - 1.4 U8 208 1418 1.4UB 1.4UB 14UB 148 1.4 UB 1.4UB 1.4u8 1.4UB 1408 j4uB 188 1.4 UB
Chioride - 14 18.0 8.5 2.3 26.9 418 1.7 1.1 258 23,1 25 34.5 36.6 320 26.8
Chemical Oxygen Demand - 200U 200U 20.0 U 39.9° 279 37.9 25.9 2004 7.9 23.8 20.0U 200U 25.9 259 20040
|Cyanide (Total} £.2(2) g.0icU 0.010U | 00100 a.010U o01ou 0.010U 0.010U | 0.010U 0.010U 0010U | 0010U | 000U | BOIOU 0.010U 0.010 ¥
Hardness as CaCQ, - 14.% 127 39.9 290 298 271 71.2 235 237 140 2.7 286 418 235 235
Nilrale as Mitrogen 10 {2) 043 0.45H 0.20U 0.26 0.27 020U 0.20 L Q.52 0.20U 020U 0.20 UH 0.32 020U 0.33 0264
Sulfate 508 (2} 1.5 37 6.2 75 7.3 4.4 4.0 24 20.2 34 15.6 13.3 6.1 3.6 2.9
Total Disselved Solids - Ky E:) 1658 2928 151' B 1058 103 B 1058 30408 282B 2578 1268 3888 4928 3858 2648
Tolal Suspended Solids - 0.70 14 4.4 25.6 273 56.5 2.4 18 £.90 48.7 8.5 9.8 1.0 96.4 33
Tolal Organic Carbon - 1.0UB 218 668 338'B 4.7 B 628 748 1.0Us 1.0 UB 338 3.0 UB 298 568 47B 58B
FIELD READINGS {units as nofed below)

Dissolved Oxygen (mg/L) - 10.0 ¢4 0.3 0.8 0.% 0.0 Q.0 10.3 0.4 0.0 0.1 0.6 0.5 Q0.7 0.1
Cridalion Reduction Petenlial (my} - 138 224 80 -25 -25 -149 -132 330 281 «211 124 28 93 -87 =235
H - 6.6 5.4 5.7 6.7 6.7 6.5 6.5 6.0 r2 6.4 5.9 6.6 6.8 6.9 7.5

}%peciﬁc Conduclivity (1S/em) - 40 314 82 646 646 750 149 &1 415 525 200 609 757 710 412

Notes:

Shadad areas with bald numbars indicate cleanup lavel axceedanco -

) = analyta analyzed for, but nat dtacted abovs tha reporting limit
8 = {metals} The rasult reparted [s lass than the reporting limit, but greater than tha instsumant detection limit

8 = {Genaral Chemistry) The targot anatyte was alse detacled in the assoclaled mothod blank or squipment blank.

J = estimated valua

N = Matrix Spike sampla recovary outside acceptance limits
* s fupticate anzlysis Relative Percent Difference outsida ascaptance limits OF 20% rpd.

H = helding tme axcesded
# = valua dustop

ial field

NS = not sampled

faiurs

{1) Claanup values as daveloped in the ROD (unless otherwised noted)
{2) No cleanup value was daveloped so the Federal Maximum Centamination Level was used

{3) Nocleanup valua vas
{4) No cleanup value was o

C

pad 5a the M

o

Lavel was usad

waz used

ped so the

Plan GW-1

{5) The LTMMP listod a ¢laanup goal of 1,715 ugil., Fhis lavel has hean in esa by USACE In past years. The ROD indicalad a claanup goal of

291 ugil,, As thara was no ESD prapared, the ROD value is currently reflecied in this table.




TABLE 7-5 -
Comparison of Historic Arsenic Results
Shepley's Hill Landfill and Molumco Road
Groundwater Monitoring

Landfil CompRance Polnt Arsanic (rglL)

Muniloring Well ID Aug-91 ; Dec-91 s Mar-93 E Jun-83 l Nov-95 E May-87 I Qcl-97 | May-98 | Nov-98 | tMay-99 I MNov-98% May-00 MNav-00 I m—ot ' Oct-01 ' May-02 | Ocl-qng ; May-03 | Now-03 I M_a;-o-i 1 N,?;';Sgﬁ
SHL-3 35 120 8.5 NS NS <10 <50 <5 <54 218 <t.§ <25 17.4 <4.1 <1.5 288 <32 <4.7 <4.1 <26 <58
SHL-4 260 140 2.54 NS 48.8 736J 180 374 89.1 78.2 © 613 116 81.5 50.8 £6.0 4788 56.1 26.6 134 7.2 19.5
SHL-& 23 38 11.4 NS 12 <i0 <10 <5 11.5 508 6.5 <25 138 138 1438 1188 <32 7.3 47 74B 688
SHM-G6-58 NS NS NS NS 1,440 33004 2,040 4,300 3,080 3,490 2,700 5110 2,500 3,800 1,850 3,800 1,970 3,920 3,380 3,950 2,110
SHM.96-5C NS NS NS NS 7t 43.2 43.1 49.5 45.8 57.0 44.8 52.2 40.3 80.5 411 5048 413 551 483 471 49.5
SHL-9 a7 67 42.4 NS 46.9 16,14 252 15 272 713 285 15.0 314 15.1 28.-.! 144 25.0 13.4 306 158 322
SHL-10 67 120 280 NS 34B <10 209 <5 <354 278 <19 <2.5 <4.2 <4.1 <15 408 <32 <4.7 <4.1 <26 <58
SHM-93-10C NS NS 213 18.1 124 <10 10.5 75 10.2 1088 87 594 88 89 101 11.08 7.1 9.8 <5.2 7.2B 10.6
SHL-11 320 320 340 NS 332 2524 366 346 376 LE]] 492 404 523 487 573 469 648 408 639 502 617
SHL-19 340 710 350 NS 138 <10 298 7.5 145 156 176 414 154 129 183 EG9 164 36.1 835 75.0 121
SHL-20 a8 89 330 NS 244 <10 227 238 218 216 215 215 172 186 155 154 175 197 194 136 156
SHL-22 27 25 32.9 NS 24.8 <10 348 10.6 <5.4 12.2B 73 146 45.0 476 44.2 5598 774 101 764 83.1 65.4
SHM-96-228 NS NS NS NS 324 38J 352 365 406 107 1,440 1,360 1,180 1,540 1,670 2,040 139 2,070 2,500 1,690 2,360
SHM-93-22C NS NS 68.9 49.8 44.6 404 <10 Ne 511 428 33.2 344 418 19.7 316 3058 36.% 21.0 2348 27.8 349

Malumco Road Arsenle (ugit}

Fonitoring Waell 1D Aug-91 I Dec-91 I Mar-93 I Jun-93 I Nov-96 I May-97 i Ocl-97 l hiay-98 ’ Nov-88 I Jun-99 | Nov-39 | May-00 l Nov-00 | May-01 | 0cl-61 | hay-02 E Qct-02 | May-03 I Nov-03 | May-04 | Nov-04
SHAM-99-31A" NS NS NS NS NS N3 NS NS NS <52 145 814 213 14.2 9.6 16.6 B 1.6 NS 123 NS NS
SHM-99.318° NS NS NS NS NS NS NS NS NS 579 3.7 43 65.5 57.9 668 751 Tt 69.6 30.1 65.0 NS
SHM-99-31C" NS NS NS NS NS NS NS NS NS 345 311 332 316 321 317 345 332 347 312 292 NS
SHM-99-32X* NS NS NS NS NS NS NS NS NS 188 185 188 195 151 187 16 NS NS NS NS NS
Natas:

J' estimated value
8: valus within five times of 1he greater amounl d d in the equig or preparation blank Dl
NE‘:: not sampled

: Molumco Road monitoring wells are aol compliance point wells - data is provided for companson purposes
bold rumbers indicale cleanup fevel excaedances (MCL ¢leanup lavel is 50 ug/l)



TABLE 7-6

Monitoring Well Trigger Chemical Cleanup Level Exceedances at Monitoring
Wells Previously Attaining Cleanup Goals (Group 1)

Well Designation Exceedances of Cleanup Levels
Monitoring (Based on First Five-Ycar for Trigger Chemicals, Since
Well Identification Review, SWEC, Aug 1998) Achieving Group 1 Status
SHL-3 Group 1 None
SHIL-4 Group 2 Not Applicable
SHL-5 Group 1 None
SHL-9 Group [ 71.3 pg/L As (Spring 1999)
144 pg/L As (Spring 2002)
SHL-10 Group 2 Not Applicable
SHL-11 Group 2 Not Applicable
SHL-19 Group 2 Not Applicable
SHIL-20 Group 2 Not Applicable
SHL-22 Group ! 55.9 B pg/L As (Spring 2002)
77.1 ug/L. As (Fall 2002)
101 g/l As (Spring 2003)
76.4 ng/L As (Fall 2003)
88.1 ug/L As (Spring 2004)
65.4 ug/L As (Fall 2004)
SHM-93-10C Group 1 None
SHM-93-22C Group | 51.1 pg/L As (Fall 1998)
SHM-96-5B Group 2 Not Applicable
SHM-96-5C Group 2 Not Applicable
SHM-96-22B Group 2 Not Applicable
As - Arsenic

B - Value was within 5 times of the greater amount detected in the equipment or preparation blank samples.




TABLE 8-1
Sample Preparation and Analysis Methods,
Containers, Holding Times, and Preservatives

Parameter Prepa- Analysis Sample Minimum Preservative Holding
ration | Method' Container? Volume Time (VTS)
Method'
VOCs 5030B 8260B 3 X 40 mL vials 40 mL HCl to pH 14 days
with Teflon septa <2 (No
screw caps” Headspace)
4(\+/_ 20C
Metals * 3010A | 6010B - |-Liter HDPE 300 mL HNQO; to pH 180 days (except Hg)
Trace <2 28 days (Hg)
ICAP or
7000
series
Hardness NA SM2340 NA NA
B
Cyanide NA 3354 500-mL HDPE 500 mL NaOH topH | 14 days
> 12, 4%+/-
2°C
Anions ® NA 300 500-mL HDPE 100 mL 4%+ 2°C 48 hours for ortho-
Phosphate and Nitrate; 28
days for Sulfate and
Chloride
Alkalinity NA 3101 100 mL 14 days
TDS NA 160.1 100 mL 48 howrs
COoD NA 410.1 250-mL HDPE 250 mL H,80,topH | 28 days
<2, 4%/-2°C
BOD3 NA 405.1 1-Liter HDPE 1000 mL 4%+ 2°C 48 hours
T3S NA 160.2 1-Liter HDPE 1000 mL 4°+- 2°C 7 days
TOC NA 9060 3 X 40 mL vials 40 mL H.804t0 pH | 28 days
with Teflon septa <2,4%/-2°C
screw caps’

1 “Methods for Chemical Analysis of Water and Wastes”, Cincinnati, OH, March 1979, EPA 600-4-79-020,
“Test Methods for Evaluating Solid Waste, Physical and Chemical Methods”, U.S. EPA SW-846, 3rd Edition.
2 Additional sample containers/volume are required for matrix quality control samples.

3 VTS - Verified Time when the Sample was collected.

4 Three vials will be shipped to the laboratory; one will be measured for pH at the laboratory to verify that the

sample has been preserved correctly (i.e. pH less than 2).

5 TAL metals include Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,

Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium,
Thallium, Vanadium, and Zinc.
6 Anions include Nitrate, Sulfate, Orthophosphate and Chloride.

NA = Not Applicable

Hg = Mercury
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To be completed in indelible ink.

APPENDIX A
Landfill Maintenance Checklist

Inspections are to be performed annually.

DATE: 17 November 2004

INSPECTOR: Jonathan Kullberg

ORGANIZATION: U.5 Anny Corps of Engincers, New England District

LANDFILL OBSERVATIONS RECOMMENDATIONS s,\:r /o
ATTRIBUTE : UNSAT
Cover Surface 1. Vegetative cover is generally satisfactory except as noted in the conunents 1. See specific comments under the SAT
that follow. Various species growing; mowed to about 8 inches height, sections that follow.
2. There are several areas where settlement has occurred. 2. A Comprehensive Site Assessment will SAT
be conducted to address this concern in the
near future.
3. Trees were removed in the fall of 2002 & 2004 in the vicinity of GV-13, the
southern perimeter, and the eastern perimeter, and have not reestablished. 3. Monitor for tree growth in future SAT
4. A utility dike is being constructed through the middle of the landfill, Tt 4, Qbserve effect on drainage patterns in NA
appears to provide utility service to a newly constructed pumping station at the the vicinity of the new construction during
northern tip of the landfill. future inspections.
Vegetative Growth 1. In the vicinity of gas vents 8, 11 and 12, the perimeter of the cap has some areas | 1. This area should be reseeded, with hay UNSAT
of sparse/eroded vegetation. The soil in the bare areas is mostly sand and is | or straw placed on the surface, to prevent
eroded in some areas. The area should be graded to fill in the eroded areas and | further erosion.
topsoil should be placed to a depth of 6 inches over the sand to allow grass to
grow. The grass cover should extend at least twenty feet beyond the limits of the
cap.
Landfill Gas Vent Wells 1. The gas vents are in good condition. All screens and pipes are in functional 1. All of the older, non-galvanized gas SAT

condition. All of the non-galvanized, older vents are showing signs of rusting
and corrosion.

vents should be scraped, cleaned and
painted.




LANDFILL OBSERVATIONS RECOMMENDATIONS SAT/
ATTRIBUTE UnSat
Drainage Swales 1. Most of.the drainage swq[e on the south side_ is beil.lg invaded - I. This should be addressed in the upcoming UNSAT
by vegetz-ltlop/wetland species. There are also mtermlt.tent zones of standing Comprehensive Site Assessment,
water indicating a lack of proper channel slope and drainage.
. . . . L 2 This should be addressed and corrected as
2. In the east side d‘ramage s.wale, in the vicinity .Of gas vent #13 and continuing | ,art of the forthcoming maintenance and a
downstl"eam to the rip rap - i}ned channel, the dramag? swffile is overgrown with Comprehensive Site Assessment in the near
vegetation and wetland species. It appears to be heavily silted in and has a large | e,
area of standing water. There is an earth and vegetation obstruction just UNSAT
upstream of the new rock section preventing the drainage of water and turning
the channel into a pond.
Culverts 1. The concrete drainage structure at the terminus of the catch basin and 1. The structure and channel immediately UNSAT
underground conduit system on the south side is overgrown with vegetation and | downstream should be cleaned out and the
is silting in. Standing water is present and wetland species are becoming channel regraded as required to properiy
established as well. drain. A Comprehensive Site Assessment
will be conducted to address this concern in
the near future.
Catch Basins I. Catch Basin #2 near the entrance to the site has a broken surface grate. I. The surface grate should be replaced. UNSAT
2. Catch Basin #3 near the entrance to the site is not set at grade. The rim of 2. The rim of this catch basin should be UNSAT

the basin is about six to eight inches higher than the surrounding ground.

lowered to meet the surrounding grade.




Settlement 1. It appears that many areas of the landfill may be settling. The extent and its I A Comprehensive Site Assessment will be SAT
effect on the function of the landfill is unknown conducted to address this concern in the
future.
Erosion f. No substantial erosion observed. SAT
Access Roads 1. The access roads on the site are in good condition. 1. There are no probleis on access roads SAT
which warrant repair at this time.
Security Fencing 1. The perimeter chain-link security fence is in poor condition. Fence sections 1. The security fence should be UNSAT
and gates are missing and unrestricted access to the site is available at many repaired/replaced and extended.
locations. Some evidence of off-road vehicles (ATV’s, dirt bikes, etc.) using
the turfed cap area was seen.
. Wetland encroachment should be UNSAT

Wetland Encroachment

1. Wetland encroachment is taking place at several locations, but is not
happening on a wide scale. Overall, the areas of encroachment are small.
These locations have been noted in above conumnents.

eliminated by simple mowing in some areas,
and by regrading channels in other areas.
The above comments address the actions to
take at specific locations. Also, a
Comprehensive Site Assessment will be
conducted to address this concern in the near
future.

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 control access to the site;
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GWMWELL# <p.-22

SCREEN INTERVAL DEPTH: 7 6. {~ 3 5. |~

WELL DIAMETER: 27

U.S. Army Corps of Engineers

Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH,PREPUMPINSERTION 724,837 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 244958 ! SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 21’ REFERENCE POINT: svc oJ Metals/Hardness 1 x 1L HDPE (HNQ3) VOC'S 3 x40mi glass vials (HCI)
DATE: & [3)pa- TIME: 0gs (DEFTNS RECORDED BENATH) scvrl{Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JKPY KM@UWDH PB  SIGNATURE: Anions, Alkalinity, TDS 1 x 500m) HDPE COD 1 x 250ml. HDPE (H2504)
SAMPLED BY: JKPYKMWMDHPB  SIGNATURE: TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2504)
TIME WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH QRPIER D.O. TURBIDITY COMMENTS
{241} BELOW MP {feal) SETTING {milimin} PURGED (gal) TEMP {*C} COND. {iS/cm) (mv) {mgk.) (NTU'S)
09rs 20,47 lig.0 340 10.46 24 A ESTFANTESET
P 1 30,33 8.0 240 j2:53 20 (st | 22381 i | 4.%¢
Wzz | 2027 [0 220 13,56 29 b2 | 2180 | jbh | 443
P9z5| 2014 8.0 0 05 4a) 252, 27 63 | 212 | ji3% | 4.25
pe>® 2004 (6.7 >0 v . 5Y 20 Lbd| e qnr2 | e L0 AUBP Tlrnd o b
1935 30.09 [95.% 100 1434 26 (bl | 2078 | Ngg | G228 |V N,
0920 2057 14y 280 (1,9 5al 1g. 2.5 20 Loy | 1ex ] Sug7 | 279 Hows TATCATES R
phA3 | 2000 (475 PR >0 i 1250 a0 b | 1957 | 0.0l | Al | beckdleslogopartt
0547 204% 128 400 . j787 25 Lly | 1gad | 9.8% 1 4.8
0as | ap.28 1ig.1 ji0 25 48l 1585 24 cuS | 820 | foar | 2,8¥
%53 | 3pA 1331 L0 [L.0% 20 el | B4 | jp23| 2.4
097 | 2p.02 j62,% jo0 j5i73 2L (63 | /503 | 027 | 220
NOTES: 3% 3% +0.1 unit +10 my 10% 10%
SAMPLE TAKEN AT: (000

*\7*&5\'\4@‘9 W'Q.J.\ wery a 33.0‘, {s'tl—Hn-ﬁ'v\ h—p?wl"-&ﬂ*li\\

b bxiﬁ-zlrb«ﬂ‘\cd wr:// il 8?74 'ﬂd'ff-q;-wo; 59

YSI# o12-clo 2.

TURBIDITY # 34578

Péimp - Grunfbs Redi-flow !




[GWM WELL #

SCREEN INTERVAL DEPTH: o ,7-15.77"

SHL- Y

WELL DIAMETER: "2.'°

U.S. Army Corps of Engineers

Groundwater Sampling Log Sheet

SAMPLE TAKEN AT:  [005

H20 LEVEL: DEPTH, PRE PUMP INSERTION  }o.23" Project Name: Shepley's Hill |_andfili, Devens, MA
DEPTH, POST PUMP INSERTION .30’ - SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: W 7 REFERENCE POINTL_pve b casiia |[Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40mi glass vials (HC)
DATE: e\ Me, 2224 _TIME: poeao DEP THS RECORCED BENEATHY nevo[Cyanide 1 x 250mi HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JKPY KM WN%PB SIGNATURE: Q&ﬁ\, %‘Wﬁ{m\ [Anions, Alkatinity, TDS 1 x 500m| HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY: JKPYKMWMQHPB  SIGNATURE: \L, TSS 1x 1L HDPE TOC 3 x 40mi glass via (H2504)
TIMF. WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/ER D.Q. TURBIDITY COMMENTS
{240} BELOW MP  (fesl) SETTING imiming PURGED (gal} TEN;P 6 COND. {pSfcm) L, {m) {mgil.} (NTU's) ,
LS| (.30 7o O | rad 1 10.9] V\ 7/ LA 0176 | .60 h[(fu.}]/gr;n-f\
TAA (0130 79.0 1609 > (.09 | 7e Co o [judd 1,52 | 35
7:26| 0,30 L8> | 300 Ly (LAY [30 LS 10272 1.982 | .52
T li¢,2¢ 2. S | ot ' oW ZEWEZ Gl 133 |25 | 53
733 jo Jo ¢G5 | Qe 251 | 177 afslias 1o .69
TR | o 70 c& 5 [3er 5} (2,50 | (37 Coyzlil7z 1,979 | 42
AV, &2, 5 | 304 12,52 | [37 GoyS1 17 1.38 |, 42
748 [16 30 68,0 |Joo j2.69] 137 GOl e | .28 |4
| AR Y 2.5 |30% ¢ (a2 )27 2117 1.AZ | 438
a:54(/0,37 2.5 |2de (273 | 128 G0 TN e .30 | 30
L 57 ) 30 g S | Boo 7 28] 128 e 0118 o |.&5
0196 le, 32 63, S (2,23 | /28 G F2 1118 |37 |35
NOTES: 3% 3% +0.1-unit +10 mv 10% 10%

YSI# 44K jaly R4 TURBIDITY#-:}CU—7Q

Pump - Grunfos Redi-flow [}




SAMPLE TAKEN AT: &

1130k, s C.'d_ml‘ie Fime -

GWMWELL# =y - U.S. Army Corps of Engineers

SCREEN INTERVALDEPTH: 8. [ - )8/ WELL DIAMETER: 2"’ Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH, PRE PUMPINSERTION 7 .} 2, ° Project Name: Shepley's Hill Landfill, Devens, MA

DEPTH, POST PUMP INSERTION D 7.7 SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: /O REFERENCE POINT: (‘Pvclor caswg ([Metals/Hardness 1 x 1L HDPE (HNO3} VOC'S 3 x 40m glass vials (HCI)

DATE: D $ Mes, 20 af TIME: 30 (PEFTHS RECORDED BENTATH) NGVJ Cyanide 1 x 250mi HDPE {(NaOH +Aeete) BOD 1 x1L HDPE

RECORDED BY: JKPY KM WM D:% SIGNATURE: ¢ %L,‘;: N Anions,Alkalinity, TDS 1 x 500mt HDPE COD 1 x 250mL HDPE (H2S04)

SAMPLED BY:  JKPY KMWMD SIGNATURE; 1. By TSS 1x 1L HDPE TOC 3 x 40ml glass via (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM, VOLUME WATER SPECIFIC pH QORP/Eh D.0. TURBIDITY COMMENTS
{24he) SELOW NP {fest) SETTING {mymin) PURGED (gal} TEMP (*C) COND. {pSfcm) v} (mall) NTL"s)

1o 2.45 Al 4 280 q.00 74 6.0 1215 17.9¢ 15 |Visble baenfudltar

o4 2.45 40> | Z20 - 9. 14 72 | 544|211 o070 2.5 |Ceaver  °

109 .45 | 44,5 220 2 0.%q00 | 4.54 71 15.%7] 205 l0.52] 1.6

e 2,4¢ ALS BAC ’ 9.6 2 74 | 5.%5] 198 |0 44 i, 6

by 47 .2,‘47 Ai‘g LH0 i Lgeql CL75‘ 74 "9,'52 qu O;S% {.2

NOTES. 3% 3% +0.1 unit +10 mv 10% 10%

YSl# qa‘ KiOl4 TURBIDITY #

31576

Pump - Grunfos Redi-flow Il



GWM WELL #

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

SHM- AL - 58

U.S. Army Corps of Engineers

€L.3-0\.3’

Mg’

WELL DIAMETER: _ H "

DEPTH, POST PUMP INSERTION

DEPTH SAMPLED:

H.30’

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

w-1TM

REFERENCE POINT:

R casinG Metals/Hardness 1 x 1L HDPE (HNO3)

SAMPLE METHOD: EPA LOW STRESS METHOD
VOC'S 3 x 40ml glass vials (HC!)

DATE! o5 tMaw 2004 TIME: {210 (DEPTHS RECORDED BENEATH) nevel|Cyanide 1 x 250ml HDPE (NaOH +-twehe) BOD 1 x 1L HDPE
RECORDED BY: JKPY KM WM @ SIGNATURE: oL - Anions, Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04}
SAMPLED BY:  JK PY KM WM DH_P SIGNATURE: f AL TSS 1x 1L HDPE TOC 3 x 40ml glass via (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORPIER D.O. TURBIDITY B COMMENTS
(24N} BELOW MP (fset) SETTING [miimin) PURGED {gal) TEMP ('C} COND. [pSiem) {mv} {mgit} {NTU's) [;—?,;,;)
i3z 40 505 100 —~ 10,27 S04 7.0 25¢ | g2 ) 12,8 132
37| 470 56,0 LOO 1,08 638 | 6,35| 241 | S5.3¢ 5,5 |37
1,4 4 €9 52.% 2 40 q 87 7S 2 | 6,t1 14 i 5.0 A
12,45 4 22 52,0 220 q.$5 7€ 9 €. 15 -1 0,30 $.5 1245
12,4 € 4, %! S2.3 230 | 212 aal q 50 770 | g 30| —4¢ | 0.69 2.7 |124¢
.51 4.2 52,1 300 - 9,56 771 | 6.32] -86 [o54] 2.% |25
12,55 4,91 52.0 300 157 7T | 6,34 ~105 | 9,49 2,0 1258
1300 4, €2 52,0 260 |~ Z,9q.l q9,5% T70 | 6,35|~126 | 0,47 2.4 300
e8| A4 82 52,0 7,20 ’ q.5% 77016,%8 | 140 | p,4) 2,5 (38
(130% 4. %2 52 220 9 5¢ 7696 3¢|-14% | 6,29 2.5 |i3o%
NOTES: 3% 3% +0.1 unit +10 mv 10% 10% @9
SAMPLE TAKENAT: S AMPLE  TmiZ 1220 hes CAMILE ODUPLICATE 1 1 ABELgD  SHL -DUP—- O4A . THeRE & Atso f QA

Eui’bfc A3

YSHE Q4K joly é\(,‘ TURBIDITY# 3 4577/

Pump - Grunfos Redi-flow ||




GWM WELL # SUM-94-5C U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: SO.9'- £Log!  WELLDAMETER: 4 Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 3 gyt Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 3,94 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: S’ REFERENCE POINT: (é?coa case fiMetals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials {HCI)
{{oATE: slsloy TIME: o3 {DEFTHS REGORDED BENEATH) nevolCyanide 1 x 250mi HDPE {(NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JKEYKMWMDHPB  SIGNATURE: ﬂwﬁfom; Anions,Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JK% KMWMDHPB  SIGNATURE; [otail Yerbamg TSS 1x 1L HDPE TOC 3 x 40mi glass via (H2504)
TIME WATER DP-‘-l'-H FUMP PURGE RATE CUM, V‘{UME / WATER SPECIFIC pH CRPIENh D.O. TURBIDITY COMMENTS
(24he) BELOW MP  {feel) SETTING {mbtimin} PURGED {ga)) TEMP (*C} COND. (uSicm) {rev) {mg/L} INTU's)
1149 3.97 42,9 3oty 9,3 678 Gr¥5 -5y 18,37 | 932  |pwpd Frow
153 597 H2:.8 300 9.7 G77 .33 | ~g4l | 137 7:36
It 5% 3.97 423 300 1 gl 273 777 €Sy mg5/ lpgo | ez
{263 3,57 4.8 300 i 9,53 759 €55 1955 love | ¢.05
1208 3,97 L% 300 .32 94/ &Sé |-y lo.76 | 98¢
1y 397 97.8 300 2 g, (6:©F 992 sy | %8 | o.ve | .43
1278 3.99 7.8 325 Y G.52 e 6se | -wo | p.7/ | 453
1223 2,97 W3 325 g .50 G55 5% | ~%o | 072 4-23
1215 3.97 7.3 529" 4ol 5.8y Tv¢ Ci5e | %53 072 v,29
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%

SAMPLE TAKEN AT: | 24O

TYSi# 01 L0702 TURBIDITY & 29504

Pump - Grunfos Redi-flow ||




GWM WELL # SH 1.9 U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: /5" (3’ . 26 ()’  WELLDIAMETER: 3 ” Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION  — , -~ Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 7] 1, &~ SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 20’ " REFERENCE POINT:@OR cnsmGJ Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials {(HCDH
DATE: 5 -4-04 TIME: [ (OFFTS RECORGED BENEATH) - nevol]Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JK PYKMWMODH PB  SIGNATURE: Wﬂq e n lAnions, Alkalinity, TS 1 x 500mi HDPE COD 1 x 250mL HDPE {H2504)
SAMPLED BY: JKPYEMWMDHPB  SIGNATURE: I /4 YV 7SS 1x 1L HDPE TOC 3 x 40ml glass via (H2504)
TIME WATER DFTH PUMP PUR_GE RATE CUM. VOLUME WATER SPECIFIC pH CRPIER D.O. TURBIDITY COMMENTS
(24hr} BELOW MP  (faat} L L'LSE!TING {mlmin} PURGED (galj TEMP {*C) COND. {p3fem) {mv) {mgit) (NTU's)
Al 782 Ao AOO XS |07 G4 Y| 72| /5ol §A. [ |Kustw;Drureg
12251 7.8C0 | (.9 | 435 laald Qs | /] 4o 1496 | 1.3d 52.0 | cotored H20
1220 7.8 el-7 420 < 275 | 117 1691306 0.99 &/ T lat Ccsr- Cpuey
[235] 7. o2 O 300 Sed. 19%9 /A LS|l D0 1056 4.53 | after 05T,
124901  7.5¢ GA. 1 4SO 3 %,,,_g, 297 1 /3¢ baSal=/3-2]0.5Y| 7.58
245 7.8 A 450 | B . S&geg | 597 | 1940 6.571 /0.8 10.4Y 1 2.T75
[ASU_1.%(, a. ] 4S5O 4 afg. 19%3 | /49 G0 | ~223 10.33| 57—
1253 7.8(n | 619 /57D d 0,00 | 145 G- 6o | Bo.s| 0271207
(257 1.5CG | 6a.0 S5O | S sagg [204% | /e botat| B3\ 0as| 47D
OOl 7.8 | (1.9 VYO v 027 | 14¢ el Bcy O/ | /5T
/3057 & G L
d
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKENAT: /20 S~
YSI# TURBIDITY # s -7 O—' Pump - Grunfos Redi-flow i
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GWM WELL #

SCREEN INTERVAL DEPTH: 7.4 - {[.€~ T

SHL-10

WELL DIAMETER:

2”

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

H20 LEVEL: DEPTH, PRE PUMP INSERTION '3 1) 77 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION ‘30, 4}~ SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: Ty 4 REFERENCE POINT:( pvc 9r casin ||Metals/Hardness 1 x 11 HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: - £ 2oy TIME: & PEFTHS RECORDED BENEATHY nevofiCyanide 1 x 250m! HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JKEYKMWMDHPB  SIGNATURE: PoRYos s Anions, Alkalinity, TDS 1 x 500m! HDPE COD 1 x 250mL HDPE (H2504}
SAMPLED BY: JK@KM WMDHPB  SIGNATURE: y TSS 1 x1LHDPE Wiy ey TOC 3 x 40mi glass via (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC FH ORPIER 0.0, TURBIDITY COMMENTS
{R4ht) BELOW MP  (feet} SETTING {mlimin} PURGED (gal) TEMP {*C} COND. (p%em) {mv} {mgiL} {NTUs)
g S 308 (de 2 300 U0 35 2.8¢ | 309 | pw 7,09 Qlea, Hhbe
(o%o 30.50 2o A 300 (2.9 32 2.9y | 3192 ltve | 343
loys 30.94¢ ({285 s | tro 14,06 33 2./2 | 33¢2 | ;.33 | 1.9%
050 304y 126 3 103 125 1453 3¢ (42 | 3430 | 1iag | 2,02 |pump sweismmen/iis |
05X Flow, sto = ALIVUST Pumyp SoTtve an;g,‘ﬁgg; Thmers f—— - — - --_. RAC&F/bf/d[i’.a e
Hoo 346 1 180 /50 1490 36 €72 | 3537 | somy | 7095 B
flos” 30.44 (80 so X adl, L se 37 &3 | 3567 | wea | 4.3Y
(110 — — — — ~ — — -~ ~ — BackFloshol) oo
Uy 30,35 9.1 Y55 3 54, €37 27 ¢8| 3522 ltaro | l.az 4
1o o 19, 475 ) 14.3/ 3G ¢y | 35%2 |itze | 1.53
as” 206,53 T d 47¢ Y qaf /9. eo 37 Cvy | 3ee. | 0257 | Q.05
U%0 20,53 104! 475 - /4 00 33 cio | 322,2 | o3 | o0.90
U35 30,53 1./ 475~ $oek (3.92 >3 cs | 3o | o | /.60
4D 30.93, e ! 479 53,,;..'“& /3,85 39 c/s | 3282 | /res| 1, 7§
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKENAT: 1/ %5
* bbb of el taue avt 67 3887 well hag besn Sdked o Ao i luel in recon AU
YSI # TURBIDITY # 34576 Pump - Grunfos Redi-flow 1|

k01



GWMWELL# <um-92-(oc

&

U.S. Army Corps of Engineers

SCREEN INTERVAL DEPTH: 4§ .~ $£.7 7 WELL DIAMETER: __&J Groundwater Sampling Log Shest
H20 LEVEL: DEPTH, PRE PUMP INSERTION 29,037 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, PFOST PUMP INSERTION G,04"' ~ SAMPLE METHCD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 517 - REFERENCE POINT: @)RCASING Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml giass vials (HCl}
DATE: 5/o3 oy TIME: 0§s0 OEFTHS RECORDED SENEATN) NGVJ_Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1x 1L HDPE
RECORDED BY: JKEPKMWMDHPB  SIGNATURE:  Aaul Youns Anions, Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY: JK%(M WMDHPB  SIGNATURE: 4. Q¢ SS 1x 1L HDPE TOC 3 x 40mi glass via (H2504)
Tive WATER DPTH PUMP PURGE RATE CUM. VOLUI&E WATER SPECIFIC pH ORP/ER 0. 0. TURBIDITY COMMENTS
{24hr} BELOW MP  (fasl) SETTING {mifmin) PURGED {pah) TEMP (*C} GOND. (pS/cm} {mv} {maiL) {NTU's)
&%/5 29,40 V/{%] 10 1:/9 ¥720 663 | 3oy | 1,63 | 2.9 | clec fluw
0920 29.78 Y68 230 Leod He70 Y67 .87 | 30,2 | 8.9 L7232
0925 | 2993 orS o Y (R3] Y20 2,0/ | 299,/ 1069 | 2./ 7
092 | 29.35 HE.S aXi75 12,492 Y22 2.06 | 2982 | 0,95 | 0.9¢
0435" | 29.37 15" 175 (2,99 472, 207 | 2597 oo | 025
o940 9. 88 es 175 EENA 12.47 473 Y | 3o | @955 | 076
0945 | 29.9¢ e 115 12,5% 413 2,06 | 3y | Loo | p32
95C 39.90 yes 125 12,2/ Y723 VeI 1 3085 | jod | 0.67
0955 | 29.90 iers s 253.1? 12.24 973 202 | 3059 | {07 | 037
NOTES: 3% 3% 0.1 unit +i0mv 10% 10%
SAMPLE TAKEN AT: /000

YSI# qqKk fo u.(

TURBIDITY # 75 7¢

Pump - Grunfos Redi-flow H




[GWM WELL #

SHL- | U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: {4 g - 2.9%' WELL DIAMETER: 2 */ Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH,PRE PUMPINSERTION  } & iy * Project Name: Shepley's Hill Landfill, Devens, MA
' DEPTH. POST PUMP INSERTION 1 8. 44 ~ SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: S5 g REFERENCE POINT: @Rcasmzl Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCH
DATE: _ OW Maw 2.0 TIME: oo4e (PEPTHS RECORDED BENEATH nevgl|Cyanide 1 x 250mi HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JK PY KM WMQD PE  SIGNATURE: p@ﬂujfu( ﬁ}w 7 lAnions,Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HDPE (H2804)
SAMPLED BY: JKPY KMWMBHPB  SIGNATURE: TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2504)
TIME WATER DPTH PUMP PURGE RATE CUM. YOLUME WATER SPECIFC pH ORP/Eh 0. O, TURRBIDITY COMMENTS
(zdhr} BELOW MP  {fasl} SETTING {mimin) PURGED (gal TEMP {"C} COMD, [pSfem) {rrv {mgiL) (NTU's)
1 5.5 | 59.] | 4% ; T 1555 S 9Al2lS 176655 [Ruly
o jem S 129, ] yoe 2 (2.3 551 K jol330 [6ys] 76,7
AV g7, ] | 470 Bt ot oo e d ot [ 522
[ 8:50)| J&#1 5 38 = 308 £ .4 1590 c. i =% 715,59 ffi., 6
‘?“Lfﬂ )94._5’_ 9247 300 L{‘ IBf:'\ \5_48 :;- G;ﬁd’ "";)p’l) Lf',ﬂ,l‘l I?f -..)
ez 157 28, 7 | Zos (2.0 |580 Al -6 7 | ol "jp. 2
/lf“é /ly.‘,; 5 ?" 7 F el [’j‘.;_‘:): S50 (55‘{[ '—.QGL C{ "/'4 bf (;7. >
el s 5%, 7 322 S (2. 595 e X [0 8 [as) | 7, 3
TREANAES &2 7 Joe 26§79 1623 301 @A G, 3
gz e 7 £2,7 |Jee e lc78 1623 .73 014,718,
IRECR P IS ]| 30° G 12,6 527  1CO]-35 714/ HE
Dog2 1187 58, 1 | Zov , -1, % c 2D C 50334 [2:,92] 7.9
LAzl 5 0T, 7 02 159} 6 22,9 | b0 7: D
'H‘B"’ (6.5 8a 7 3o N G A7 133 5 e S515-8
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT:

YSI# A4K (oM

TURBIDITY # 3%—-7’(/

Pump - Grunfos Redi-flow ||




GWM WELL # SHL- 14 U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: | 7.6~ 32.0 WELLDIAMETER: Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 22 82! Project Name: Shepley's Hill Landfiil, Devens, MA
DEPTH, POST PUMP INSERTION 22431 SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: 2%/ REFERENCE POINL@JR casivg |[MetalsfHardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40mf giass vials (HCI)
paTE: © I 3 foie TIME: IEy (OEFIFS RECOROEDREIEAT " wown|[Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY: JK PY KMWMDH PB  SIGNATURE: ﬁ,.“ 1/)‘[4\,\ Anions,Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY: JKPYKM{UMDHPB  SIGNATURE: ,V TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2S04)

TIME WATER DPTH PUMP PURGE RATE CUM. VOLUNE WATER SPECIFIC pH ORPIER 0.0, TURBIDITY COMMENTS

{24hw) BELOW MP {foat) SETTING {mbimin) PURGED {gal} TEMP °C) COND. {uSfcm) {mv) (gL} (NTU's)

142 22.4(0 el g 2L0 2.59 169 s4> 1 20 | 23T | 225 |arsngreccler!
52 2.4 101.L 240 0.5 18] i211% s a0 | 185 | 097 | 28¢ "

iz 2253 04,8 240 i3 62 Ctl | (G | bz | 257

sg | 22,44 l618 2k [ el b 161 pl | 7a loe] | 223

1201 2z by lgi & 240 ” i ¥ 1A el | 1977 et | 89

o | 22.44 10hg 240 [i{ anl Ji 80 by ¢al | 28 Joed | i

2077 ] 22.43 1047 240 ' lig2, 159 el ] a0y 1097 ] }6)

{21¢ 22 54 128 240 PYTELYY [2.00 ) (A0 | 228 | 0,29 |37

{213 22 (018 2hG K J2.01 i34 £A0 | A 09372 | (29

T -5 44 101,49 240 2 nal 12.0% Tt L0 | 24 ] 20 {4 ,
L 2 24 10l % 240 2,0 a0 2.8 153 (40 | 234 Lex | ID Bookey comyred
222 22%% 1618 240 ' fa,>% 1y Gt [ a5y | i | 9c0

2t | 22.%F joid | 2a¢ 2.3 [49 (39 |2t | ja2 ] Fos

1229 29 44 joL & 340 12.32 147 $.39 | 22.¥ ). 37 £Y. 1

12321 27.4Y {ol.® 340 12.33 14 ¢.39 | 2e.® | [3< 79 1

[235| 29244 lol.x Yo H.o 3«,5 1273 144 £39 ] 2251839 | 7293
NOTES: 3% 3% +0.1 unit #10 mv 10% 10%

SAMPLE TAKEN AT: [74 9

YST# 01L0:>2  TURBIDITY# 393 75"

Pump - Grunfos Redi-flow Il




GWM WELL # SHL- 20 U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: 410" — sl ’ WELLDIAMETER: ¢ "' Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH, PRE PUMP INSERTION /8. 15" Project Name: Shepley's Hill Landfill, Devens, MA

DEPTH, POST PUMP INSERTION /82,79 SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: Y6.07 REFERENCE POINT: (evChr casing [[Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40mi glass vials (HCI)
DATE: sy /oq TIME: 0 §sO (DEFTHS RECOROED BEREATH) m;vJ Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE

RECORDED BY: JKPYKMWMDHPB  SIGNATURE: )%,.,Q% Anions, Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HDPE {H2504)
SAMPLED BY: JK@KM WMDHPB  SIGNATURE: PQ”__QQ,W,; 1TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2504)

TIME WATER DPTH PUMP PURGE RATE MLUME a WATER SPECIFIC pH ORPIER D.0. TURBIDITY COMMENTS
{24hr) BELOW MP {feal) SETTING {m¥min) PURGED {(gsi} TEMP {*C) COND. (pSicm) {rewv) imgiL) {NTUs)

0922 /8.8 93.& 300 /% 672 :38 | 2.2 Lse | A% Good) Flew RATE
2925 1.9t 93.¢ 300 12:13 c87 Ct/{-93 (18 | p2¢.8

0930 g.8! 934 300 12. 33 94 el |~ | LeT | A49.0

0935 (831 93,6 300 2 gel. 12,50 763 el |-y 096 | feys

o550 /83) 93.6 300 12.59 204 €Ll | ~J29 |0.73 i2:93

0945 (2.3 93.6 300 el py 1235 203 ce3 | ~ahz | 968 | 231/

0952 18.81 43,6 200 354 13,03 204 (.ol |~a0.2 l|osg | ih2z

o555 te.5/ 93 300 i 1304 205 Cil | =206 | 053 7:73

{000 (91 G3% oo [3:7 703 it | ~20 85 0,56 70,45

005 /4.3 3.6 340 4 ol 13,272, 203 Gt | 205 l0:5¢ | 2,92

/616 18.8] 92.{ 300 " {3.2¢ 204 Cil | 206 o5y | 7.3¢

iols %3] 936 300 544 1330 703 il | “d0e | O35 3.23
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT: {010

Pump - Grunfos Redi-flow i}

YSI#aILO‘_‘Dl TURBIDITY # 29575 p




SAMPLE TAKEN AT: 0950 }..

GWMWELL# SyL - 272 U.S. Army Corps of Engineers

SCREEN INTERVAL DEPTH: 04 — | 14 WELL DIAMETER: 4 !¢ Groundwater Sampling Log Sheet

|H20 LEVEL: DEPTH, PREPUMPINSERTION _ § 3.9 B Project Name: Shepley's Hill Landfill, Devens, MA

DEPTH, POST PUMP INSERTION 5, 2, ¢ SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: 1 “ (-Pd“. REFERENCE POINT@R casinG |[Metals/Hardness 1 x 1L HDPE (HNO3} VOC'S 3 x 40mi glass vials (HCl)

pAaTE: 5/ S /2004 el TIME: %) (OSPTHS RECOREOBENEATH) 3 ) IS ovdl|Cyanide 1 x 250m| HDPE (NaOH +#wsive)  BOD 1 x 1L HOPE

RECORDED BY: JK PY KM WMDHPB) SIGNATURE: R — Anions, Alkalinity, TDS 4 x 500mi.HDPE COD 1 x 250mL MDPE (H2804)

SAMPLED BY: JKPYKMWMD SIGNATURE: Vbl - TSS 1x 1L HDPE TOC 3 x 40ml glass via (H2504)
TIME WATER DPTH PUmMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORPIEh D.o. TURBIDITY COMMENTS
|24ha) BELOWMP [feat) SETTING {mlimin) PURGED ({gal} TEMP (*C) COND, {p%/cm) {mv} {mg/L) NTU's}

0905 5.3¢ SS 1500 wtfmiin %.5! 425 ¢ 721 23¢ 124961 &7 | ciens lgeicem,

o410 S.7¢€ ¢ [400 9% 6% 6.AI 1238 12.01 196, [ohyylidy

o> S,7% 60.72 |3¢o 9,13 292 [¢.42] 191 | 122 oo | '

oq1 % 5.90 el | 540 c 4 gllons | 9,298 €90 GAY ] 1¢% 0,90 32.2

0i2%] 5. €0 60.2 |20 i q. 35 g2 [6.4¢]| 154 10,79| 1.0

0429 5.%0 | Go.2 13€Q 2 2.5 gl 9.3%7 $¢% |647| 142 10¢9| dq.0

032] 5,82 | 60.2 | 320 . q 4% <%¢ 648 14) [oei| 6.5

0935 5,82 €o.2 | %60 232 ol 4, 4¢C G2¢ 649 137 105¢| 4%

"Led 40 5.8% 0.2 | 390 £ 4?\,.( 9,49 ¥4y 6471 33 |os2 3.5
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%

YSI# 6 oo xLm
I j0l4

TURBIDITY # 2 45 74

Pump - Grunfos Redi-fiow |




GWM WELL # SHm- 96~ 221 U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH:  ¢2,7'~ 62,7’ WELL DIAMETER: 4 " Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION P L Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 5,20 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: na’ REFERENCE PQINT: @bRCAsmG Metals/Hardness 1 x 1L HDPE (HNQ3) VOC'S 3 x40ml glass vials (HCH)
DATE: 5 /{] 04 TIME: peas (DEFTHS RECORDED BENEATH) NGVJ!E:BHMB 1 x 250ml HDPE (NaCH + AscAc) BOD 1x 1L HDPE
RECORDED BY: JK PYKMWMDHPB  SIGNATURE: jons,Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JKgKM WMDHPB  SIGNATURE: F TSS 1 x 1L HDPE ~ TOC 3 x 40mi glass via (H2504)
TIE WATER D;H l"UMP PURGE RATE CUM, YOLY WATER SFEC-I-FTC pH ORF/ER " D.O. TURBIDMTY COMMENTS
{24hr) BELOW MP {leel) SETTING {mimin} PURGED ({gal} TEMP {°C} COND. (pSiem) (prev) {mg/L} {NTU's}
oew | $.i1 SHd (5o 7.9 795 75y [ ~HLe |a.0e | 804 |geod b
0515 | 5.9 stha 175 9./3 $/3 48 | 2l 112 | 3./
DgRo 57 Sq. - (7% 4,04 ¥/9 &2 -0y o097 | 1A 3
oaRs 5.1% syt 174 1gef . ¥/38 C.7% |2 | 0.7 | 357
0920 <. s TS ) 8.7 /8 6.7 |-g7.8 logs | 3¢€3
o4 sy 5.7 5492 125~ .23 g9 .77 | fo.5" 087 35,3
O fHo AL 5Y.20 7% $:28 817 .78 1947 08 | 33.0
0G4S 5317 542 125" 2q:l YO 87 677 1-795 10:.79 3le
5950 5.4 54,9 175" i 2,49 §/6 £ |~ |o7e | 27.7
0455 5.1 540 }73” 854 8/¢. LFh | 59,3 0720 | A4,/
{ope xtw] $Y.2. 75 §.CA 114 ¢8> |-po0 ol | 24
foes SN 54 L 113 LR 865 2> C.3> | ~or> |06 | 25.3
i 517 SYA s v 271 9,3 Cg5 | W3] |06 | 2Yix
1215 5.7 su.2 7y 5,5"?‘9. 8.70 313 €35 | ~i33 | 063 | 23,3
NOTES: 3% 3% +0.1 unit +10 my 10% 10%
SAMPLE TAKEN AT: {020
YSi# O4LOTD TURBIDITY # 25405 Pump - Grunfos Redi-flow |I



GWM WELL # <SHM-43-22C U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: [29.3~{34.3 " WELL DIAMETER: __ 4 " Groundwater Sampling LLog Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION (5.3 % * Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 5,25 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 30 d REFERENCE PQINT: RrcasinG |[Metals/Hardness 1 x 1L HDPE (HNQ3) VOC'S 3 x 40mi glass vials (HCI})
DATE: DH mq,, 2004 TIME: (/g  PETeRcomeommam wovdl Cyanide 1 x 250ml HDPE (NaOH +-Aseds) BOD 1 x 1L HDPE
RECORDED BY: JKEDKMWMDH PB  SIGNATURE; ng M Anions,Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JKPYKMWMDHPB  SIGNATURE: TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2S04)
TIME WATER OPTH PUMP PURGE RATE CUM. ¥ LUME WATER SPECIFIC pH CRP/ER .o, TURBIDITY COMMENTS
{24hr) BELOWMP {feat) SETTING {mimin) PURGED ([gal} TEMP {°C) COND. (pSicm) {mv} {mg/L) {NTW's)
1370 2,2 (093 150 /e.co 372 2,25 | =491 |ovs | 4e7
1315 262 1093 (50 Ledd 372/ 220 | ~43Y |5/ | Ae¥
1328 2625 1% (350 q.45¢ 376 247 |~ys ! dees | 2.09
1325 26 . i09.0 /eD AL 3gS ~06 -9/ [e29 | 2oy
1336 Ab-Af {0010 180 SA 29/ ELs ~19, £ 0.,7% L1323
{335 2618 toq.o /5¢ 4.3 ypy 24 1%y tloés | 076
1346 207 105.0 fag 1 5,33 Yo7 2l =433 0.8z |/83
1345 X (6 1690 125" ! G .34 Y M| 437 | 090 | L85
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT: \3 5O
v‘)q‘*h L‘—\-"Q' &@uﬂ\ CIM e 124 ) ) ?
L) fm[w Aambes Pump - Grunfos Redi-flow I
ump - (sru =
YSI# 49K 014 TURBIDITY # %57 z, p



GWM WELL # SHM- $9-3/8 U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH:  $7,9'~ ¢, 1, ¢ WELL DIAMETER: 3 * Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 2.67" Project Name: Shepiey's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION Lo SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: g REFERENCE POINT: @vchr casing (Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: s/t ln TIME: 0 (OEPTHS RECORDED BENEATH) sev||Cyanide 1 x 250ml HDPE (NaOR + AscAc) BOD 1x 1L HDPE
RECORDED BY- iné ;?KM WMDHPB  SIGNATURE: /wfﬂw < Anions,Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY:  J MWMDHPB  SIGNATURE: £/ P&, ) 7SS 1 x 1L HDPE TOC 3 x 40ml glass via (H2504)
TIME WATER DPTH PUMP PURGE RATE cum, V(ff..UME / WATER SPECIFIC pH ORPIER D.0. TURBIDITY COMMENTS
{24hr} BELOW MP  {faat) SETTING {mimin) FURGED ({(gal TEMP ("C) COND. {pSfem) {rmwv) {mgit} (NTU's}
(230 3.7 377 LSo [ogl 209 CelG | ¥ 2.2y | 1637
(03 17 3h7 y RS0 300 w093 52 Cpo | (o8 (1137 |/2:35
1040 2,67 37 300 w06l 3se 2 | TAS  |o.7Y | %5.35
1045~ 2,67 37,7 260 1 gl [0.9€ 3727 Gio | ~/g0 o5) e 3o
(650 2.6 7.7 250 ! (09Y 373 o3 {~95 050 |4.45
1055 1.67 317 350 2 guf it.os” Yo 632 | 3p.7 | O¥6 | 335
leco | )67 397 1) ’ Je2 409 632 | ~2)o | 042 | 2.08
oS | 267 32,7 %50 36al ({3 417 ¢332 |3 o33 | 452
it 1o Aol %7:7 350 ’ N 773 32 | M| 0:35 | 3,93
s g o0 377 B30 Ny Y2 632 |29 o2&
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKENAT:  |{1D

YSI# Q) Loloa . TURBIDITY # 335*749

Pump - Grunfos Redi-flow I|




GWM WELL #

SHUM-99-3 . U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: 5.1~ %o, ] WELL DIAMETER: 7 "} Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 5 q ~ / T Project Name:_Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 2. 927 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 747 REFERENCE POINT: @msmsj Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: Ofs Mg 2024 TIME: G4 s {DEFTHS RECORDED BENEATH) nevl[Cyanide 1 x 250mt HDPE (NaOH + AscAc) BOD 1 x 1L HDPE
RECORDED BY:/ZJPY KWWMDHPB  SIGNATURE: %j g |Anions, Alkalinity, TDS 1 x 500m! HDPE COD 1 x250mL HDPE (H2S04)
SAMPLED BY: (JRPYKMWMDHPB _ SIGNATURE: i M |TSS 1x1LHDPE TOC 3 x 40ml glass via (H2504)
TIME WAT;;DF‘TH PUMP PURGE RATE £ _E:J;._VULUME WATER SPECIFIC pH ORPIERH D.Q. TURBINTY COMMENTS
{24hr) BELQW MP  {feet) SETTING {m¥min) PURGED {yal TEME [*C} COND. [uSfcm) {mv} {mg/l} {NTU's)
(036 | 3 035 7 400 Jos¥~| 934 oY | Ity | 143 | 9.7 < leas~
oo | 3 o5 0.7 L1O0 o.1.3 /033 p.t3] 331098/ 2%
j10¥3] 3.2l Ho.7 Hoo / /2.7 /037 12| )p9 [077] G
o471 307 40.7 Yoo {0.97 Joy | (.13 | 255 Ol || 43
joso | 307 Yo.7 Yoo TR 10uY (i3 | 459 | osw| 3.3
tos3| 307 Y7 Ho 2 L \z. 1039 | G2, | ~Cl® | 054 ] 24
i9sB | .08 2.7 Yoo (.10 97 1o [ =337 [oyd | 2]
oz | .08 Ho.] Yoo 3 TR 957 | eos | -93F | 0394 | 22
Jfo7 0B Yo7 400 ile G4 693 | ~mr-9] 031 L3
11 3 0% Yo.7 foo .23 %%} boz.| ~jo8.2] 0324 | )&
wy [ 2.0 0.7 Yoo Y TRY: 982 L Gof | ~po.9 1 027 1Y
Uzo_ | 2.0 o) 4o H.5 T foof | Lol | -3 | 024 ] 20)
NOTES: = ~ 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT: \{7.4

YSI# 99K ) 214 ‘%l TURBIDITY # 3¢¢7(,

Pump - Grunfos Redi-flow ||




SHEPLEY’S HILL LANDFILL
DRAFT 2004 ANNUAL REPORT

Groundwater Field Analysis Forms
Fall 2004



GWM WELL # SHL-3 U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: D& | -3¢ | WELL DIAMETER: 2"/ Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 20,79 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 2078 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: _%g:f’h-d"“' 33-’ REFERENCE POINT: pvc oRgasngiiMetals/Hardness 1 x 1L HDPE (HNG3) VOC'S 3 x 40mi glass vials {HCH)
DATE: 1his [oa TIME: POV {EFTHS RECORDED BENEATH) novillCyanide 1 x 250ml HDPE (NaOH) BOD 1x 1L HDPE
RECORDED BY: JKK BNMAG SIGNATURE: *} ,&W,CM Anions,Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY:  JK Kﬁﬁia NMAG  SIGNATURE:  mdh, /ANy TSS 1 x 1L HDPE TOC 2 x 40ml glass vials (H2504)
TIME WATER DPTH PUMP PURGE RATE CUM, VéLUME WATER SPECIFIC pH QRPIER D.o. TURBIDITY COMMENTS
{24br) RELOW MP (faelj SETTING {mtfmin) PURGED (gal} TEMP ("C) COND, {yS/cm) {mv} {mgiL) {NTU's)

0915 | 2.0 [18.8 250 iz, 79 44 A/ | 1295 | fmse| (08

1% | 20%% 1q.c L3O (2,41 44 LS| j4lsS | g0 1044

Phzar | S0407Y TANE 100 ; £3.09 44 Lib3| [ez 4] /o ia] D88 | Rl 7 tun goanvllel
(25 | SEgh (a0 150 0.k 9% (457 42, LLl] g%2d | 999 | izl b -

ECY ETNAL 1219 ) i ael 12375 42 £:85% |33 Ljpow | 4ot [hadd hachflesh
P27 | 31,8 21 Qo 2,50 | [Ld 4 L5713 g4l 1G3

P | 31,57 |22 ¥ R0 i [ea30 | 41 1658 | 393 Lieop| 128

Pt | 3%y 2,0 ROD 2.3 6u L7 4-( L3S 132 | (g.ef| C.E7

07 | 315G 120y | XD 4.0 Yl L0k | 40 LS | 295 29¢] poaz

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

SAMPLE TAKEN AT: 0955 Wy Ter Al tasivrd b AN e 'aL_unj cace PVE 12 083 ¢ delne ey /o faid mﬂ)

el rh-f:-}i fe covwpwha? |72 in,

39571

YOI # ‘f”?éﬁffl /G/IURBIDITY#

Pump - Grunfos Redi-flow i



GWM WELL #

SHe -4

SCREEN INTERVAL DEPTH:

H20 LEVEL: DEPTH, PRE PUMP INSERTION
DEPTH, POST PUMP INSERTION

SN7 ~15° 7 ££  WELLDIAMETER: 9
lo. 89 £
fo. 37 £t

U.S. Army Corps of Engineers

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

Groundwater Sampling Log Sheet

Metals/Hardness 1 x 1L HDPE (HNO3}

SAMPLE METHOD: EPA LOW STRESS METHOD
VOC'S 3 x 40mi glass vials (HCI)

DEPTH SAMPLED: iy L4 REFERENGE POINT; @JR CASING
DATE: JS§Aered — TIME: DEFTHS RECOADED BEREATH navol|Cyanide 1 x 250ml HDPE {NaOH) BOD 1x 1L HDPE
RECORDED BY: JK KWK/ PENMAG  SIGNATURE: % }JA\_ Anions, Alkalinity, TDS 1 x 500m| HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JKK M)PB NMAG  SIGNATURE: > TSS 1x 1L HDPE TOC 2 x 40ml glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH QRPIER 0.0. TURBIDITY COMMENTS
(24r) BELOW MP {fest) SETTING {m¥min) PURGED (gal} TEMP {*C} COND, {uSicm) {mv) {mgiL) {NTU's)
B¢ | jp9b 2.k 1200 [2:6% | 33T Segl Uk 1os3 | 8128 |enml, sl b,
(3] (.47 | (%1 520 2,0 58/ x4 | 32§ S5 | a2 (057 | 2,50 ’
31 | 12,90 ] S0 208441 [ (a7 | 224 | Sec| jary |00 2.9
37 | Q! 3.9 v, 2:7 pid, [G3% | 32 Sso| (92,0 oLz | 2.32
1320 |04 (4.7 400 3.0 ¢ loeto | 3(Y AN AL NEY.
132> | 1080 20,0 Lo) 2.4 (e | 317 3R |22 [047 | 22
1327 o8l Jo.( [N 29 aud (s | 2 5277 | 2220 |04 | 133 .
1230 | {080 70,0 < ap 4.0 gnh 4,49 | 24 cas |22t [o4p [ oy [4pT6C57
2231 o0 L34 500 J Al | 214 544 | 2250 |0.42 | 022
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKENAT: [ 340 '
ool S‘[ s 0 AL, el gz lnrde ﬂtthi.MO {‘i[‘r'ﬂ‘7i«"rl\. neZed
YSI# TURBIDITY # CPO by i ( Pump - Grunfos Redi-flow li

Q8EGIS> 44



GWMWELL#  <yp -5 U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: &, (-] <. * WELL DIAMETER: 2" Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION -3 -2_.5 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION _ 3 2 & © , SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH-SAMPLED: lQ’ REFERENCE POINT: @OR casing |Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: Y7 Nov o4 TIME:  oOfo g~~~ PEFSRecomemeeeam nevoliCyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY: JK KMWM PBNMAG  SIGNATURE: nions,Alkalinity, TDS 4 x 500m! HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY:  JKKMWM PB SIGNATURE: 1 x 1L HOPE TOC 2 x 40mt glass vials (H2504}
TIME WATER DPTH PUMP PURGE RATE CLM, v WATER 1 ’ SPECIFIC pH QRPIER B0, TURBIDITY COMMENTS
J24hn) BELOW MP  {feat) SETTING {mumin) PURGED {gal) TEMP r% COND. {iS/fem) vl | (mont [NTHI's)
(571 >, Z‘? 45 2 | 280 7.8 g5 1281 1127 105 7467
T 7.0 | 40 A /0071 &2 571 1/02310.98 1@'2%
l 0% 3: <'/?,() 40 [ agl/ WES I =< & VAL AR A
116 2.0 49, | 400 QA W3 A9 B/ 1033] 298
W2 267 49",”1 Y07 el 82 1573|877 1039 2,57
15 2 ag/
@
"NOTES: 3% 3% +0.1 unit +10 mv 0% 10%
- samPLE TAKENAT: || 1 A
YSI# \53 TURBIDITY # 7’ ay15] Pump - Grunfos Redi-flow !



GWMWELL# <pum-al, -4 . U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: Sz - F) s OWELL DIAMETER: 4/ Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION L4 5 ‘ Project Name: Shepley's Hili Landfill, Devens, MA
DEPTH, POST PUMP INSERTION A Hld . SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: Qi - REFERENCE PorNT;Qv}msme Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml giass vials (HC)
DATE: i/ O IMET 5 G s RRCORGED BENEATH) nevoliCyanide 1 x 250mi HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY: JK KM WM P G SIGNATURE: Anions Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY:  JK KM WM P@:\G SIGNATURE\ 73110 0 el 1SS 1x 1L HDPE TOC 2 x 40mi glass vials (H2504)
TIME WATER DPTH \_—_;,I—JMP PURGE RATE CUM\\_\.@LUME WA - SPECIFIC pH ORP/ER 0.0, TURBIBITY COMMENRTS
{24hr) BELOW MFP {feaf) SETTING (mhl'mln) PURGEDR {galy TEMP ["CJ N COND, (|.:S.lcm) p {mv) (men.)’ {NTU's)
25| {p L5905 | g¢o ,,‘ M| bS5/ 65717631201 29.3
130 a3 [£7.5 [ 36 e o L0 (0 149276 17T |28 3
33| [ 1T 595 | 900 qell 10,3/ | 57 | 4.66] 291,11, 07 (20,
3l o 19 1596 % | 40D S as¥ 10,38 L 4659 1467 4.8 [L,0a]/7.Y,
DG ( 19 [ 578 ¥ 17000 17 a3V 11041 [ 458 | 400 10991 /1%
QY9379 159,48 12060 2.8l (/0,93 249 /4978 17. 937077
WAL (2.2 £9.% 1 7490 AR 10,90 | 97 L7017,/ 14.751 783
O 1 | 29.5 [ 950 Tad /A% [ L9 147012556 0.0 2.47
Vo i IR ET 79 .§ 100 0 ‘o.-f/}{,, g ¥ 1470 1:75.9 (85 o/
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%

sampPLE TAkeN AT: 1005

on }'t'S ALY

* conteaMor LU S&HM?_ 30_M¢i

ap

YSI# 0\53 TURBIDITY # qQL\\S\

Pump - Grunfocs Redi-flow {i




GWMWELL#  <dm-aL -5C , U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: 5 & - & (s pwew oiaverer:_ /™ Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION . 9 / . Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION A G A SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: Tak 56 ! 5_5&@6\’ REFERENGE pown@msme Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40mi glass vials {(HCI)
DATE: ME: (DEPTHS RECORDED BEREATH) nevel|Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY: M WM PB@%K SIGNATURE: 27, .4 i Anions,Alkalinity, TDS 1 x 500m] HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY: (UKKMWMPBNMAG  SIGNATURE: -k;w - TSS 1 x 1L HOPE TOC 2 x 40ml glass vials (H2504)
TIME WATER OPTH PUMP PURGE RATE ‘ CUM. VOLUME WATER SPECIFIC pH ORPIEN D. Q. TURBIDITY COMMENTS
{24hr} BELOW NP (feet) SETTING {mimin} PURGED ({gal) TEMP {*C} COND. {pSfcm) {mv) (mgil} {NTU's)
0938 H 45~ §0.7 Yoo 349% JYL 20 | L3957 iz eles—~
Jo=s H.9% S0 Lo 2 sad jo i} /s 85| -73.5 | O | .1 |pepaced Forbidn, dua
Jjo/o H. a4 5.0 <o e b o TeQ G5 | ~lHoB | 0203 | o.53 .
/213 v, 97 539 oo H Jo.372 &0 eS| -133 ) 092 | o %Y
jor7 H,97 3H,0 Hoo Jo.5°5 257 G | <1492 9.02] o4z
jo2e Y,97 £3.% L g0 S jo 58 758 .l | =0 | 0.0z, O 4}
i°23 {.47 sH, | Yoo (0.6 | 152 45| ~122) | 0.0l C.6¥
1oz, .41 53 ¥ Hoo .54 152 Lyl | ~179.3| a0)] o 5¢
1029 4.47 $39 Yae b lo.i2 150 i | —139 71 B0l | 2 5
Jo3 2 W47 $H. 0 Yoo oo 1< o Gl | ~j92.81 ©.01 o0.3%
jo35~ 4.7 $4.1 Hoo 1963 150 bt | 19621 0.9} 2.4y
103% Y,97 539 oo i 19 it 150 O | ~199.31 9.0i 8.3y~
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%

SAMPLE TAKEN AT: | 040

YSI# 01 T0R 50

Ac_ TURBIDITY # 195 74,

Pump - Grunfos Redi-flow il




r59! Le/o-u (‘(351\.3

GWM WELL #

AHL-9

SCREEN INTERVAL DEPTH:

5.0~ 25.0

H20 LEVEL: DEPTH, FRE PUMP INSERTION

WELL DIAMETER: = !/

U.S_Army Corps of Engineers

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

DEPTH, POST PUMP INSERTION A7 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 20 f REFERENCE Pon«m@: Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: {lp N Gi—l TIME: | (DEPINS RECORDED BEM EATHY revol|gyanide 1 x 250mi HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY: JK KM WM PBUMAG SIGNATURE: 72;,47@.,,/1 wipns, Alkalinity, TDS 1 x 500m| HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLEDBY: JKKMWMPBNMAG  SIGNATURE: 53 1 x 1L HDPE TOC 2 x 40ml glass vials (H2504)
TIME WAYER BPTH PUMP PURGE RATE.%‘ WATER f SPECIFIC pH ORPIEDh 0.9, TURBIDITY COMMENTS
{24} BELOW MP_{foal) SETTING {mifmls) PURGED (gal) TEMP (°G} COND. {pSfem) {mv) (mgrt) {NTU's)
YA 14 17005 | 1628 | 106 16,531 /35D14. 23 4,28 |5tavg sulten
Was | 9.27 148 | HOU LTl 11205 | /48 5] g2410.38 .5 2| adex
2001 9277 1L | 250 1 JagV liwobd | 148 1L.5dG2.5 0.7 Y 59 7
2041 9. 3H 1 L%.5 | 20D S NAIT 14F L5 LR/ H AB
0T 95 ] | BE t 200 22,V 11967 798 1lsd 1Al Q7 1Tl [5Tmag su evpd
D19 5 684 1 215 3 EN A SRR Y AT RS
1215 &f,3g L®, S | 24D 2.5 sV 113.09] /49 14,53 ~446, 010 /| 8] l
291 7.3 8.8 200 O 1371 178 1¢.54 43 /1 d0815 i
2221 439 do&éﬁ 250 2 opl) (249 (98 (.2 -77710071 >, 85
29! 9.3@ LEE 25() (3,050 /48 L5901 [ gib | 3,87
2501 7.%, 130.0 | £00 . 2 12,65 | /78  14.49-/02. 7000 | 2L 55
) 9 Yl 70.0. 1 BoO 4 aal/ 12.921 199, 253115 A00Y 1IN ;
12211 9. 4N 0.0 1 Son g . 1005 197 16,51 m123. Q0417 7 | =~
Q90 T.98 10> | 560 4 gal/ (201 /¥7 4. S/ 2781004 1+ 86 Imad sulietod
1245l 1 98 702 | S50 O~ 1Al | 777 16 5/~13,.9100Y 1/.7X ~
NOTES: 3% 3% +0.1 onit +10 mv 10% 10%

SAMPLE TAKEN AT: {350

54Tmmclp sonetl oF exthanst  Lryom n@rb\? covistructmma <ile g’z/wer&ﬁsf

YSI# 085\

TURBDITY# 3457 [

Pump - Grunfos Redi-flow ||



GWMWELL# <y -

U.S. Army Corps of Engineers

SCREEN INTERVAL DEPTH: /7 &~ 4/, & {4 WELL DIAMETER: 2
H20 LEVEL: DEPTH, PRE PUMP INSERTION = | = &~ 4

DEPTH, POST PUMP INSERTION 2.2 ® {4 °

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

SAMPLE METHOD: EPALOW STRESS METHCD

DEPTH SAMPLED: 27 L4 REFERENCE POINT: vac rcasing [MetalsfHardness 1 x 1L HDPE (HNO3}) VOC'S 3 x40ml glass vials (HCI}
DATE: /S Wov oy TIME: /oW DEPTHSIECORDEDBENEAT ™ gvgi(Cyanide 1 x 250mi HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY: JK KM PBNMAG  SIGNATURE: Iz /h./ﬁkz Anions Alkalinity, TOS 1 x 500m! HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY:  JK KMWI/PB NMAG  SIGNATURE: REYE TSS 1 x 1L HOPE TOC 2 x 40ml glass vials (H2504)
TIME WATER OPTH FU;P PURGE RATE CUM. VDL@ME WATER SPECIFIC pH ORPIER D.O. TURBIDITY COMMENTS
{24hr)} BELOWMP (fest) SETTING {mimin} PURGED (gal} TEMP {"C) COND, (pS/cm) (v} {mgiL} (NTU's)
s | =4 b2 b2 (00 TET 23 Lyl | 208:d] 96 | 36,2
ez | =& 1202 L oo [f A p2.8% i L4 ] 2324 (p@3 202
liog | x4 (22| Loy 1294 l [359 S Jlda] 2004 (paS] 13l
0% 215 | A L0oo 2ilap] E, L3 bzl | 208 (0,33 @‘31
L1t} 2oz (2L (00 J (4103 b2 b3 230%) [pi23 ] 780
g | 2pb2 p2l 2~ Lo 2.2 1252 b2 Guab| 004 | fp.321 0D
7 | zhe] (2L ) EXRH 1340 b 2 L. 19 1 2007 | {2:30] Si63 _
gz | 2uS) |20 2 LoD 2 2 %0 {2 bild | 3078 | w2 | 0.80 & gl g ik
2z | 3151 (26,2 Gog ' 14,60 (-2 Lol0 | S(as] g27] 5028 ’
2l | 2151 (2L~ | Cov 5.0 44 ] |40 A L 0Ll 3200 | 1p 20 §:55
EEERS (20,2 | (00 b e (3,07 Gl G2 | 2204 | o 2L] 5,03
lize- | 20,51 (2645 LoR [540 A Lioi [ R20 | peg] F52
NOTES: 3% 3% +0.1 unit +10 mv 0% 10%
SAMPLE TAKEN AT: [ ¥0
Pump - Grunfos Redi-flow il
YSI# % VIEs 4 TURBID!TY# 20k | €] P




GWMWELL# <M. 93_ Joc U.S. Army Corps of Engineers

SCREEN INTERVAL DEPTH: 4S5, 7 -~ §§, 77 WELL DIAMETER: 4 Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH, PRE PUMP INSERTION 2~ | & Project Name: Shepley's Hill Landfill, Devens, MA

DEPTH, POST PUMP INSERTION ¢ G 9 SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: 50 REFERENCE POINTR casma [[Metals/Hardness 1 x 1L HDPE {HNO3) VOC'S 3 x 40ml glass vials (HCl)

DATE: |1 / 15 /2004 TIME: Q900 gkt o llshiats om0 BT 7 A% A2 novdliCyanide 1 x 250mi HDPE (NaCH) BOD 1 x 1L HDPE

RECORDEDBY: JK KM WMPBINMAG  SIGNATURE:  {.Blemo Anions,Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04)

SAMPLED BY: JKKMWNPENMAG  SIGNATURE:  F. Bl TSS 1x 1L HDPE TOC 2 x 40mi glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM. YOLUME WATER SPECIFIC pH ORPIER D.O. TURBIDITY COMMENTS
{24hr} BELOW MP {fast} SETTING {mitfmin) PURGED ({gal} TEMP {"C} COND, {uilcm) ! {mv) fmgiL) {NTU's}

o%1¢ 20.6"% [ 20, 2 200 r~ 05 10,719 413 6,85 168 |o.¢a S, ¢

0%l 30, 80 120, 2 200 ~o0 7 Ll 11.%2 4173 € 95| 201 |2 7 A, 94

01251 o, %2 [20.2 2060 ~ gl i, 6o A1D | 200 ] 2GS | SO 2.7 |00=0.34 n i

o730 20,87 120, 2 | 200 | 4 1,71 Ats 17,04 238,1]|02¢ %

093%3%| %0.%9 120.2 i %0 , 6 i, 8} Al7 7,07 25%,1]0.22 L2

0444 | 20 aqp 12402 150 2,72 11,9¢ 417 [7,13%] 273 |01 i, 3

050 30,90 1o, 2 IGO0 2.3 [1.05 A% |74 | 27% |o.15 i. 4

0955 30.92 [20.2 160 2,5 12,12 Avt (717 ] 28011014 oS

jolo | SAMpLE Ting

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

SAMPLE TAKEN AT: 101D

VSI# g1 30%51-AC TURBDITY# 904 15}

Pump - Grunfos Redi-flow i




GWM WELL # SHL -1 U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: 1 4, % - 29. 8 WELL DIAMETER: _ D “ Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH,PRE PUMP INSERTION ;. 52 Project Name: Shepley's Hill Landfill, Devens, MA

DEPTH, POST PUMP INSERTION 1 9, 02 SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: 25 Leek REFERENCE POINT: R casivG |Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE:  Noy / 16/2004  TIME:  0G00 clck chogt, e Nevc”Cyanlde 1 x 250m! HDPE (NaOH) BOD 1 x1L HDPE

RECORDED BY: JKKMWMPBNMAG  SIGNATURE: B Anions, Atkalinity, TDS 1 x 500m| HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY:  JK KM WN MAG  SIGNATURE: f R~ . TSS t x1L HDPE TOC 2 x 40ml glass vials (H2S04)

TIME WAYER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORPIER D.0. TURBIDITY COMMENTS
(24hr} BELOW P {fest} SETTING {mbmin} PURGED ({gal} TEMP (*C) COND. (pSlem) [mv} {mgiL} [NTU'S)

0320 9071 17.% ggo v lagl  [140] 482 15,26 (172,850 27 | 351 ([ OCpue s Toaaps) |
0935 14,07 147, g g0 ~ 2adl 14.0% 5¢S |é19 | 764 lotl | i6, 5 ’

9% 4 19, 0¢ 95, % 4 S0 A 3l 1% 90 52 3¢ |-i¢, ¢ lougp 9.8

o441 i1,0% 95,5 440 2.9 1i&£3 510 c40] -11.2 lo,07| %2

09 4F {4 07 96,5 440 3¢l t4, 13 5% 6,43 [-i125,8 |o.eS 6.5  |ompbs 4 uslleps
095 4 19, 07 95.% 500 4+ 0.1 (5,00 530 £,4% |-isq.4 |p 02 3,5 7

Q0 19, 077 ‘14,7 240 Sagl {4,%¢ 521 . A4 [-176,7 | ¢ el | &p6 Nhéﬁ'r' Kdimebyr

(0 04 19, 07 94 7 240 55 15 ¢ 514 6,43 |-i42.% | 0,02 5,%2 | wake sioms plone poiy
it g 14. 07 4.7 2770 S % 1$.92 525 €,4% | -lag. g |e.c2 | 4.9

o1 3% 1 06 q4,7 L a0 6 ..l 16,04 52% ELAS | reht | 0.0 5. 15

iol6 14,05 | 94,7 260 £ 16 01 524 |64%1-207.8l0.0i | 5,02

iol9 19, 0% g4 7 100 6. % 16.2% 525 £.4%|-2l,olo e | 4,95

W0 Lo | SAMPLE Tlive
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKENAT: 1 0%p

VSIZE O] J0%51- Ac TURBIDIY# 04 15)

Pump - Grunfos Redi-flow !



GWMWELL# <S4 -19 U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: |7 0-3Z. o f4 = WELLDIAMETER: ¢/ ¥ Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 23 &SN £, £4 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 93 o~ 3 & SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 28 4+ REFERENCE PQINT: @oa casmc [[Metals/Hardness 1 x 1L HDPE (HNQO3) VOC'S 3 x 40mil glass vials (HCI)
DATE:  } §~ rvov o4 TIME: (]2 45 (rmshecorveemem nevijiCyanide 1 x 260ml HDPE (NaOH) BOD 1x 1L HDPE
RECORDED BY: JKKMWNPBNMAG  SIGNATURE:  §, Bluo. = . Anions,Alkalinity, TDS 1 x 500ml HDPE COD 1x250mL HDPE (H2S04)
SAMPLED BY: JKKMWMPBNMAG  SIGNATURE: Y. TSS 1x 1L HDPE TOC 2 x 40ml glass vials (H2504)
TIME WATER OPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC oH ORP/Eh D. 0. TURBIDITY COMMENTS
(24hr) BELOW MP  (fanl) SETTING {mlmin} PURGED {gal) TEMP {*C) COND. (pS/cm} {mv} {mgil} {NTUs)

1100 25,8 P O4, S 2770 osgﬁl 14,35 215 6. 04 1%3,% | 1,9¢ - oranga it - in chic, |
1206 13,56 o4, 5 250 1 %agl 14, 79 2L gt | 2 11,819 7€
1210 | 2% 56 104,5 2€0 .8 14 9¢ 209  |S.]i3 | ¢4, % |o.82] 663>
215 2% 5¢ 104, 4 500 2,2 15, lo 26% 5195 1 24,7 1o, 34| 59, ¢ [ebil onuolbst fargter )
f22e] 2% 5¢ lo4, 5 300 2, ¢ 15, 20 o7 |5.09%129. 7 |o.22] 47 o ’
1224 2%,5¢ ro4, s 280 2, 9 15,2% 207 [s5]9¢]| 34,1 1O, 18] 42 0 | by ey darer
1227 L3,56 (04,5 2( 6 3, 15, A4 20 [ S5]i3] a7, 20 t5]| 37,2 -
1230 25,5¢ o4 5 L 3 4 15,41 1o4 |5[i%] ¢t, % o, 14| 34,3
1235 12,5¢ 104,4 200 3.4 i5,¢) 2035 [5]a0[ (7€ Jo 03] 31,2
1240| 25,50 1045 230 | B+ 1, T42] 15.¢9 202 |5.34 | 70,0 |t 2| 27, 4
1 t461  2%,56 | 04,5 280 4, % 15,77 201 {9,038 1ip5 o122 | 25,
1251 23,5¢ io4,5 20 5,1 i5,%6 26| F390itd e |0, 12 ] 22,8
1154 1% g lo4d, s 24D 5,5 15.92 20} 5190 [12¢c4 o102 | 21,77
12 5% 2%.5¢ 10A S 1%0 5 % 15,97 2oo S50t | el 19, &
1300 | SAMPLE  TIME

'NGTES! 3% 3% +0.1 unit +10 mv 10% 10%

SAMPLE TAKEN AT: 1310 K,

YSI# 01T 035 fc TURBIDITY # 3015-7&

Pump - Grunfos Redi-flow 11



[GWM WELL #

SCREEN INTERVAL DEPTH: 4}, D
H20 LEVEL: DEPTH, PRE PUMP INSERTION

DEPTH, POST PUMP [NSERTIO;\I

DEPTH SAMPLED)
PATE: [, NONO

5 H [ -JO

- q/.D .

WELL DIAMETER: 4/ “

19.4(,
J9.99

Agajoy IME:
RECORDED BY: JK KM WM PB G
JK KM wM PEINMIAG

SIGNATURE:

" REFERENCE POiNT‘R CASING

{DEPTHS RECORDED BENEATHY

U.S. Army Corps of Engineers

Groundwater Sampling Log Sheet

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

2

Metals/Hardness 1 x 1L HDPE (HNO3)
uevclICyanide 1 % 250ml HDPE (NaOH)
lAnions, Alkalinity, TDS 1 x 500ml| HDPE

SAMPLE METHOD: EPA LOW STRESS METHOD

VOC'S 3 x 40ml glass vials (HCI)
BOD 1 x 1L HDPE

COD 1 x250mL HDPE {H2504)

SAMPLED BY: SIGNATURE: Y 78S 1 x 1L HDPE TOC 2 x 40mf glass vials {M2504)
TIME WATER DPTH PUMP PURGE RATE WATERV SPECIFIC * pH ORP{ER .o, TURBIDATY COMMENTS
(24he} HELOW MP {fast) SETTING {mlimin) PURGED (gal) TEMP [*C} COND. {pSicm) _ {mvj {mgit} [NTU's)

oxELIUK. 94.7 | /A0 197 | 489 15,3 ‘ij.ﬂ 2,50 227

A QL. A | £60 4 L1 588 16,0 ] 2431210 sj:é

2 AT b5 | 474 {1 aa¥ 1.7 | 57 [ L.dA 18981 /. 2052 Y,

940 j;q' %ﬂ %}?,4/ A/';]eg > m[g,’j &é’oc;)_'_ ;,,43,_/4/,0 0"%’ 35,;’
. 21 q L P lf;‘: I L ' 1

) 9.4 96. 96 1A el 1399 | L1 1263 _J/E, 57% ,_fﬁ Z8I12L 3

09591 _19.92 [ 9¢.(0 | 408 9] Y ARNYERR VAR A M W2 IV EAA

e8| 1948 196.C 175D | =Z 2,0 112.05] 740 .67 <58 00054

10021 1448 | 1.7 | A0 ¢! 1204 | 700 12431283 10000 /4.9

Qoo | 19,98 | G _{@%L A (510771 20 VAR ALY AN

10 | 1494 0 A a;‘al{ 13,35 | 7./ Z:é:{ 20.7 1057 /2D

(0151 199 fo | 500 i 12,90 LlO 6641 7.3 1053 /15

’}Mr; 19:98 A, 58() (349 09 Llf 5 (0S8

3% 3% +0.1 unit +10 mv 10% 10%

NOTES:

SAMPLE TAKEN AT: ’ 080

¥ ceadmo Sluchale 1) laLLB- cecacded lpuresy r@dm!a ™ _[Osec Ioznm;/

Y31 # O\Sa\

TURBIDITY # 3757 ‘a

Pump - Grunfos Redi-flow il



GWMWELL# =}, -22_ U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: {0 (.0 ~ \\bb.o $4 WeLLDIAMETER: ¢ Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION  », =2 q f-4 Project Name: Shepley's Hill Landfill, Devens, MA
) DEPTH, POST PUMP INSERTION £, 50 ' SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: W L REFERENCE POINT: PR %iNEJMetalslHardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: Ylp AoV el | TIME: | 220 bt clibacF o (o220, Nevd|Cyanide 1x 250ml HDPE (NaOH) BOD 1x 1L HDPE
IIRECORDED BY: JK KM WMPBNMAG  SIGNATURE: 8L — Anions, Alkalinity,TDS 1 x 500m| HDPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY: JKKMWIE PENMAG  SIGNATURE: oL+ TSS 1 x 1L HDPE TOC 2 x 40ml glass vials (H2504)
TIME WATER DPFTH PUMP PURGE RATE CUM. vOLUME WATER SPECIFIC pH ORP/Eh D.Q. TURBICHTY COMMENTS
{24hr} BEI:O\EMP {leat) SETTING {mifmin} PURGED {gal} TEMP (*C} COND. {ySicm) {rniv} {mgiL) {NTU's)
777 70 £7,7 240 2> Loapfkd 10,%¢C | 7%7 5.4 |227 % | ,(S | il 4
2%2] 675 |62.7 z40 o dlbes | i0.45 ] 760 1¢,59] 1720 1,00 13 ¢
{237 ¢, 717 7.7 200 ~r Gk 0. 54 7EéO €.€9 | 145, % ¢, 3¢ 4. 4
(2 A4 6. 76 £ .7 {50 A Uliters tp. 577 75 € .76 il 210464 U T8 INew ppso o brbdimebes
(248 € 7¢ €2 1 200 A~ 10 Lbys | 10 €1 758 le77ited, 11062 1,08 i
251 6,765 62.7 210 ~ it Lty | 40.C0 7519 (78| w27 059 o0 62
nf4l ¢ 75 627 240 ~ W libeys | 10 6O 1°F 16781 9601055 0,59
1267 (.76 62.7 200 a1+ Lbpe | 10y &1 757 6.79] 92. ¢ 051 0.4%
(10 | SimPLe  TiME
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT: 310

Ys| # ‘HE O l-_;‘)_ /}ATURBIDITY# 6104. 5]

Pump - Grunfos Redi-flow il




S cRpm BEHIH 45 bom  TofNC. A1) yater lovel e weasvred b 7

CGWMWELL# <A -9 - 296 . U.S. Army Corps of Engmeers

SCREEN INTERVALDEPTH: /57 1" - G0 7" wew oiaverer:_L] | Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH, PRE PUMP INSERTION -7, 377 / Foc 7 Fopre Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMF INSERTION .28 ~ El SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: —79 & ‘eﬁt’!:ﬁm“‘?"m N !2;;‘ REFERENCE POiNT@R@ Metals/Hardness 1 x 1L HDPE {(HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: 1 ALV 04 TIME: 410 (PEFTHS RECORDED BENEATH) NGvol|Cyanide 1 x 250m! HDPE (NaOH) BOD 1 x 1L HDPE

RECORDED BY: JK KMWMPB NMAG  SIGNATURE: P BLy e Anions,Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HDPE (H2S04)
[SAMPLED BY: JKKMWMEBNMAG  SIGNATURE: f. Bl = . TSS 1 x1LHDPE TOC 2 x 40ml glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC PH ORPIER p.o. TURBIDITY COMMENTS
{24hr) BELOW MP (fest) SETTING {mlimin} PURGED {gal) TEMP {*C} COND. (uSfcm} e} - (mgit.) {NTU's)
144} 7, 40 6¢C,5% 480 . 10.0S ~717 732 | 29461412 | S04
Ja45 7, 472 S, % 400 ~ Yy 16,17 711% 703 | 201,02, | §§ 2
144¢ 7, Al 6%, 2 2¢0 ~ AL 16, 38 737 £45 | 2¢62. 0| i, %8| 46 0
14S21 7, 4l 63,2 2¢0 ~51 10: 3! 727 87| 17,2 1,34] 22 2
45 % 7 A 63,2 200 ~ e (30Y ] 10,0 1% 6,84 | -538| L14] 22,5
1503 7 4 £3,2 300 -~ T4 10:- %9 wi?s 6,86 | ~73%3%] 0,9¢| 19 ¢
1507 7.40 63,2 00 ~ lod 1o A4 12 6,97 |- %0.6| o0.%0 17,2
jsio| 7, Ao 3.2 300 ~ L 10 44 Jil 6,37 - 34,9 0.7% 15,4
1SiZ2| 7 40 £€3,2 2 Q0 A 174 0. 4| 710 £.97| -87,2] 0.7 15,0
1S20| SAMPLE TiMme.
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%

SAMPLE TAKEN AT: 1520 hours

YSI# 44 £0152 AA TURBIDITY# Qp415) Pump - Grunfos Redi-flow i




GWMWELL# <L/ 93 0C , U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: | 34 % ~ ) 3 "2 "wei oiaverer: f,[ ? Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 7 437 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION (5,207 SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: ; | A9 7 REFERENCE POINTY #vc RCASING;J Metals/Hardness 1 x 1L HDPE {HNO3) VOC'S 3 x 40mi glass vials (HCI)
DATE: \\-|l¢-0 TIME: - (DEPTHS RECGRDED SENEATH] vofiCyanide 1 x 250m! HDPE {(NaOH) BOD 1 x 1L HDPE
RECORDED BY: JKKMWMPBMAG  SIGNATURE: ‘ \ .Aq ML Wﬁnions,Alkalinity.TDS 1 x 500m! HOPE COD 1 x 250mL HDPE (H2S04)
SAMPLED BY: JKKMWMPB(NMAG  SIGNATURE: 1\'/ 0z %!% EM& 1 x 1L HDPE *  TOC 2 x40ml glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE ; CUM, ¥OL WATER L-) SPECIFIC pH ORP/ERh 0.0, TURBIDITY COMMENTS
(Zghr; BELOW MP {fasl) SETTING {mimin) PURGED (gal}A TEMP ("C} COND, {uSiem} {rmy) ~ {mgiL) . (NTU's}
49 AN a1 1 0 A 720 Y aal/ 110,891 Y31 7.5 1$9.010.0Y 1 2. 52 bunlfer aclpe
Y| AF 17 1T 1794 | 400 (.58 7 1 pall 415, 15.9 A200 Naoe (.04 R o
a2 22,94 | 11341 4op llg (048 | 1 17.991200310.07 10,90 [Lobd sullor
Y41 _24.9 19 250 L 0.731 41T 29737, J10.08 2.3 !
(42 A0, (9.4, - 350 Nl fol YA 12481535, D008 12./8
M8 2007 [T [ 350 /2.5 DL L (298 |-23510 |0af [ /.7 3
NOTES: 3% 3% +0.1 unit #10 mv 10% 10%
saMpLE TAKEN AT: | 45 '
Well hes Wigtorg a“E; Doet” e — o stable water leyel 5 Fumd aLicr 5,“3 Aroppnyg
< £ 2ty f : } - ) _
; ) e S obder A€ cudn at a _h ,

YSF'# 85\ TURBID'IT‘?# 36} 57;0

Pump - Grunfos Redi-flow Il




SHEPLEY’S HILL LANDFILL
DRAFT 2004 ANNUAL REPORT

APPENDIX C

CHAIN OF CUSTODY FORMS



STLB234.200 (12/02)

e STL

CTRENT.

STL Burlington
208 South Park Drive, Suite 1
SEVERN TRENTLABORATORIES INC. Colchester, VT 05446 Tel 802655 1203

CHAIN OF CUSTODY RECORD
Report to: Invoice to: ANALYSIS 2 § ;ab %S‘-: Oy
Company:i&ﬁcmﬁ_(s_rgig%m Company:_$Q el REQUESTED 3 2 e Date
Address: [gqu ![mﬁ'm in. Rog ol Address: ™ [\z) Temp. of coolers
A when received [C?);
QU ? ™~ fz Ia Ia Is
Contact Mpark Kaoen ; 5 Contact: v 0
Phone: 978 318 %12 Phone: _ 1‘? ™) f‘:u:dyseal E;:
ntac
Fax_ 9476 31¢ Bl Fax: ' Y
Contract/ s Sereened 0
Quote: 3!‘) Q) —G. For Radioactivity
- -~
Sampler's Name B YN e \len, Sampler's Signature Y 2 i" B
Foua\, Nouwna A 7"/0 f’M \ ") 3 2 ‘32 0 “’ g” 9
““e#: i = Yol 5 s/ o/ ¥ ¥
Proj. No. Project Name No/Type of Containerst g 3‘ M X
EPTTL | Shepleu's Hill LeadLofl &7 T NN EEN QL, a
clT & — 5“ o
- . o Y i - 250 Ly Q . vl 2 9
Malrc| Dot | ime 2l detiin Marks o Sampit YOA ﬁ 501 /0 N, ¢ }? VYL Lab/Sample 1 (L2 Use Gy
W ey Xl SHL-3 slal o]l BIhibh Ll 57 o an
3
Wit Y0 X| SH#M=92-/0¢C 305 [ el laivlilviillt
Whavyrs! X Sde-/0 AEaEARRannnnne
3 .
Wy o | X | SHL-19 351 bl Byl
13
Womaylwo| X Shi- |9ms 313 A TRTEE
3
wWimy 20l IX| SHL- 19Ma 2 1521 2] B2
oun e e S e e A AR — —F
W lmay | —~ X TRI?P Brann, \ i
Panl L
Relingyf3hed ignature} Date Time ceived by: (Signature FE DEX PEBIY Date Time Remarks ay = S oo o sle s, DY 3rded A NaUH
Pk 530y | N30 | 8 gacals e et o S -
Relinquished byUSIgnatur?/ Date Time Received by: (Signature Date Time
Refinquished by: {Signature) Date Time Recebved by: {Slgnature Date Time Client's defivery of samples constitutes acceptance of Severn Trent Laboratories
. terrns and conditfons cantained in the Price Schedule.
Matrix WW - Wastewater W - Water § . Soit L - Liguid A - Airbag C - Charcoal Tube SL - Sludge o - ol STL cannot accept verbal changes.
Container YOA - 40 mivial A/G - Amber / Or Glass 1 Liter 250 ml - Glass wide mouth P/Q - Plastic or gther Please Fax writtast changes to

{802) 655-1248




STLB234-200 (12/02)

STL

STL Burlington
208 South Park Drive, Suite 1

SEVERN TRENT LABORATORIES, INC. Colchester, VT 05446 Tel 802655 1203 CHAIN OF CUSTODY RECORD
Report to: Invoice to: ANALYSIS Lab Use Only

Company: & $. Aicay, Cacps ot Engia Company:__Same REQUESTED Gue Date:

Address: LeG1¢ V'mg'ln'l o Pandl Address: Temp. of coolers

when received (C):
Contact_Mg k., ¥oeniag Contact:_ o I ER N
Phone; _ 418 21¢€ ‘531/"2.- Phone: i‘::dysea' :;:
Fax_478 3¢ BL63 Fax:
Contract/ For Rdosctty [
Quote:
Sampler’s Name Ton Yyassek Sampler's Signature Rup
Ferr \‘0“"":3 O@ HTLW 30"""‘;_ .

| Proj. No. Project Name No/Type of Containers?

Ed 1, Slwe,{le:}"s Hiil Laad Fifl LTH __é' y
Matrix| 3[33:;.-‘i Time % g Identifying Marks of Samplefs) VOA o ZI:IU P/0 > Lab/Samgle 1D {ab Use Only)
W [mesloas| | X Suy - 313 | || |2
W hoao] X SYL-AD 313 | |3
wl hgol (X Sy - il 313 b 3
W |os] (X SHe- 9 513 le| |3
W A | Shm-92-22( 5> 5| )| B
W ~ 1 -] TTea® mlm sk — ! |

/

H : s L EX Frersd LDa R k
Relpduished by: (Sign . Date Tirme L Recetved by: (Signature <~ te Time emarks
ﬁ/‘)ﬁ( g Ly 15404 | )NS5 HI25 210222 %H & . \ Sh ﬂo(, -
'ﬁeﬁnquished by: (Signature) Date Time Received by: (Slgnature Date Time ‘ U 0 P p
Relinquished by: (Signature) Date Time Received by; (Signature Date Time Client's defivery of samples constitutes acceptance of Severn Trent Laboratories
terms and conditions contained in the Price Schedute.
'Matrix WW - Wastewater W - Water S - Soif L - Liquid A - Alrbag G - Charcoal Tube SL - Sludge 0 - Gi STL cannot accept verbal changes.
‘Container ~ VOA - 40 ml vial A/G- Amber / Or Glass ] Liter 250 ml - Glass wide mouth P/O - Plastic or other Piease Fax written changes to
{802) 655.1248




STLB234-200 {12/02)

g STL

STL Burlington
208 South Park Drive, Suite 1

SEVERN TRENT LABORATORIES, INC. Colchester, VT 05446 Tel 802 655 1203

YOA

(802) 655-1248

CHAIN OF CUSTODY RECORD
_ Report to: Invoice to: ANALYSIS Lab Use Oniy
Compgny:%—cﬁﬁgi&w!.. »Gompany: REQUESTED > Due Date:
AddreSSZMWMd— Address: Temp. of coolers
, when received {C*):
Contact: Contact; _ -~ : Tz ’3 ’4 LS
Phone: 1€ 31¢ <713 Phone: g CostodySeal - NJY
Intact N/Y
Fax_ 4% 318 Bl Fax: ! ;
Contract/ * Screened
Quote: ) ’ for Radioactivity L]
uote: 3 by L
Sampler's Hame R..w\ \‘0 SamplersS1gx1a!ure 3 -._g (\f = |1|
2 ek '7 9 QO ) b ; Y
Gc ' \-- e TR % o 2 o
Proj, No. Project Namé . /T)'M of Contalners? ng Q9 a.. \3 (g I3 5:
EET0e | Sheplen’s Hill Lond fill L Y ol of 3 g du g
S \’ 5 q
Matrix]| Date | Ti 0 1 T | Identitying Marks of Sampl VOA%%D A/ 0 o WY a9 2
alrix ! :;1 ime rg a ertifying Marks of Sample(s) (] e P/Q N F (S S Q_S Qf LabySample 1D (Lab Use Only)
Whaines) IX| S -29 il B3 I I L Y Y N T A T
Wil ol X Stim-9le-33 2 5| lod- 12150 v v [ i
W 130 SWi- 5° N o X I /S N i N T P PR P PO
w4 jayol X SHm-90-5¢. 2 120 Al 1813 4 b Jifly
2w/ o6 [Lum-94-53 3 12| il dalal ol ] ‘
wl | 1150 Sl oA 3 1Al ol 1SI2L ] Dap. Ssem A& Ao lebn
W/ /4157 YL~ £ 4y A 12 12 (o Blalli ooty ox we FSHM -6 -
Wit i~ I T 2 anc 54 1]
Reljngashed by: {Signature) R Date Time Received by: {Slma@uriﬁf D& ¥ s iRate Time Remarks
Whtisbg Tt (5ot JY4S™ | #8353 10RAYLY L
Rellnqmshed by: (Sugnaiure] Date Time Received by: (Signature Date Time g CO O l ers S\"\ \o (\ g o
i'I'?elinquished by: (Signature) Date Time Received by: {Signature Date Time Client's delivery of samples constitutes acceptance of Severn Trent Labsratories
terms and conditions contained in the Price Schedule.
'Matrix WW - Wastewaler W - Waler S - Sail L - Liguid A - Air bag C - Charcoal Tube SL - Sludge 0 - qi STL cannot accapt verbal changes. .’;
Container - K0 mi vial A/G - Amber / Or Glass 1 Liter 250 ml - Glass wide mouth P/O - Plastic or other Plsase Fax written changes to ’

<A

~—



o

N
U.S. ARMY CORPS OF ENGINEERS 4 P Séampile .

AM RO Envirarmenta l Labara +'_,f} ('ar-)o
CHAIN OF CUSTODY RECORD 11! Herriek Shert, Maorrmack WH 0305k

"

TP &AL

A

PRQOJ. NO. |[PROJECT NAME

[f.f‘}']La Shﬂf'ﬂn’s Holl Laad £l LT NO
SAMPLERS: (Signature/

o R oF
YonburME RS { .th_u_w; con. REMARKS
el o TAINERS
STA.NO. | DATE | TIME g § STATION LOCATION
00y QO
GA Doy |990] X |sum-gh-5B-QA  |IZ

i Distribution: Original Accompanies Shipment; Copy 1 to Sample Custodian; Copy 2 to Coordinator Field Files

;M’
>, 7
// )
pd
/ i
/ //
/”
Relinguished by: {Signature} Date / Time Received by: (.S‘ignarurg Relinguished by (Signature) Date / Time Received by: (Signature)
Y, FEDEY ARt
. ) i -
L Ao e s Tl it | 3550450 (835310234 Y |
Retinguished by: (Signaturs) Date / Time Recsived by: (Signature} Relinquished by: {Signature} Date / Tims Raceived by: (Signature)
Relinquishe‘d by (Signature} Date / Time Received for Laboratory by: Date / Time Remarks
{Signature) Meodr.ox < wa e
J Covier Shy, - fd

7309



STL8234.200 {12/02)

;

{
* STI. Burlington

~TRENT S TL 208 South Park Drive, Suite 1

SEVERN TRENT LABORATORIES, INC. . Colchester, VT 05446 Te} 802 655 1203

-

CHAIN OF CUSTODY RECORD

Report to: Invoice to: AnaLYSIS Lab Use Only
Company:_Y+S. A s o Company:_ <d an @ REQUESTED Due Date:
Address: _(#4G Lo V!h\g‘m‘-aﬂ;anﬁ Address: _ Temp. of coolers
G:rn rals D.ﬂ 5 011 Y2 when received (C°}:
Contact_MWary Kaen'ie Contact: ENENCNE
Phone: 94°1% 31€ €31 2’: Phone: Custody Seal N/Y
Fac_418 312 6L b 3 Fax Iotact NV
Contract/ Screened
Quote: For Radicactivity D
Sampler's Name Pa—w\ \S{WL,\ Sampler's Signature PMO ?0 et
Teex Keeden <Jo 1A e /
Proj. No. Project Name ) Ne/Type of Containers?
E4NY | Shepleys Hill LTH U“‘
C G =
Matrix| Date [Time | 9 { & | tdentitying Marks of Sampiels) VOA b{x;n 256 ps0 ﬁ
D b t. | mi Lab/Sample 1D {Lab Use Oniy)
al ad - An  ~. 4 3 o, 2 =y 1= | i i 4 1 "
N Pl R I AAREE i BT 5 | ) i - 20 1P L L L Y AT \._)Q.l'}’:/t)/-@c(
W ol (X SH”M-9%-31 315l (ol Biall il
W JPE |X| SHm-99-31¢ D3] e B [y
w - TP _BlAnE 2 2

D)
v,
A’V

>

¥

e

inquished by: (Signal% Dite Time Received by: (Signaturef' EDE'Y Date Time Remarks Q C \ <3 £ 0(
ONES "2y [
EM}\M‘\\Q\. Ma  B6-0y \D OO Bilen #83\951/98 S5O L
h - ) -
Rkll\nquished by: {Signature) Date Time Received by: (Slgnature Date Time i Coohes w\ L6~ >
1 Cooted Wl Unu sl Yo 2%
Relinquished by: (Signature) Date Time Received by: {Signature Date Time Clieat's delivery of samgples canstifutes acceptance of Severn Trent Laboratories
terms ang conditions contained in the Price Schadule.
Matrix WW - Wastewater W - Wiater § - So# L - Liquid A - Airbag C - Charcoal Tube SL - Sludge o - o STL cannot accept verbal changes.
*Container VOA - 40 mf vial A/G- Amber / Or Glass 1 Liter 250 mi - Glass wide mouth P/Q - Plastic or other Plaase Fax written changes to

{802) 655.1248




$TLE234-200 (12/02)

"SEVERN

S TL snBuﬁiw ' . Pege Lo L]

208 South Park Drive, Suite 1~ *

SEVERN TRENT LABORATORIES, INC. Calchester, VT 05446 Tel 802 6551203 ~ CHAIN OF CUSTODY RECORD
Report to: Invoice to: AnaLYSIS })ﬂb %Sﬁ Ony
Company:.us.ﬂg..j_c;.ﬁ;_mf_aﬁg.m Company:_ & pane < REQUESTED ue Date:
Address: foq (s u,%", AP & ol Address: - Temp. of coolers
i - when received (C):
Lonteta A2l | e
Contact: : Cqntact ML
Phone:_9478 3% w3)2. Phone: Custody Seal N/Y
e . . Intact N/Y
ax. ﬂ }E _);IS 8[g[¢ 3 ax:
Contract, Screened
ozLaoiej, For Radioactivity D
Sampler's Name —Qt'\""\CX- ”b\mﬂ-cuﬁ Sampler's Signature ?ﬁLvn_ .
Bl Mwdlen Pt (b Bl Mollo }
Proj. No. Project Name No/Type of Containers®
Ed7e | Shep 5(3’5 Hill Load-filf LTm A
cCl G
il 0 r i A/G | 250
Matrix Qale Time rg 1a) Identifying Marks of Sample{s) VOA Y Fr0O Lab/Sampe 10 (Lab Use Onty)
=
arlpoviofss | X]| SH-3 s =l2i4|3]2]1 ‘
0I0]{X | Swm- G- [0 A FAL AN _
M0 X | v -0 S|z |>3lz]]
130 Y Swi49 Slejzlg|s2]]
B (X SHe- 19ms 5|=11|z13z]] .
ol X Swne- 19 mans Sl Hilzlet = |-
P Y] Se-Y Sl-dzldizlzl el piv iyl g
b, /.{ - IX T‘{Z—\ i) Lo JQH\')\/___ ;Z-/ Z
rai
> a4
AT v i
Refingliished by: (Signat . Date Time Received by: {Signature F&L St Date Time Remarks
BT PPl \iieor| 1300 s e o
Reifauished by: (Signature) Date Time Received by: ($fgnature Date Time 02‘ C( U\.{ d05) 5\/\‘| {,R- S
Relinquished by: {Signature) T Date s Time Received by: (Signature Date Time Client's delivery of samples constitutes acceptance of Severn Trent Laboratories
Lol 0. . terms and conditions contained in the Price Schedule.
‘Matrix WW - Wastewater W - Waler s -5 L - Liquid A - Air bag C - Chazcoal Tube St - Siudge a - aGil ST1. cannot accept verbs! changes.
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Data Validation Report
For
Shepley’s Hill Landfill, Devens, MA
Long Term Monitoring Groundwater Samples
Samples Collected May 3™, 4™, 5, and 6", 2004

Introduction

Groundwater samples from sixteen locations were collected on May 3, 4, 5, and 6, 2004.
Fourteen were collected from Shepley’s Hill Landfill at the former Fort Devens and two from the
Molumco Road welis (off-site), Ayer, Massachusetts. Normally, four wells are sampled off of
Molumco Road, but monitor well SHM-99-32X was damaged by a snowplow and has not been
repaired yet. Also, monitoring well SHM-99-31A was not sampled due to frost heave damage.
Therefore these two wells were not sampled. The samples were analyzed at Severn Trent
Laboratories (in Colchester, VT) for Volatile Organic Compounds (VOCs), Target Analyte List
(TAL) Metals, Alkalinity, Anions (Nitrate, ortho-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). Refer
to the Groundwater Analytical Results Table.

The results were evaluated for acceptability in accordance with the laboratory’s defined
acceptance limits, with standard EPA SW-846 guidance, with guidelines provided in “Appendix
I- Shell for Analytical Chemistry Requirements” of “EM-200-1-3, Requirements for the
Preparation of Sampling and Analysis Plans”, dated 1 February 2001, and with EM 200-1-10,
"Guidance for Evaluating Performance Based Chemical Data Packages”, dated 31 January 2003.

Sample Shipment and Receipt

All sample coolers were packed with ice in the field. Sample shipments were received at the
laboratory on May 4, 5, 6, and 7, 2004. All samples were appropriately preserved by the
procedures shown in Table 8-1. There are no sample shipment or receipt anomalies associated
with these sampies.

Holding Times

Samples were prepared and analyzed in accordance with the methods and holding time
requirements cited in Table 8-1, except for alkalinity and BODS, where the 48-hour holding time
for BODS and the 14-day holding time for alkalinity were marginally exceeded. The following
samples were affected for the alkalinity and BODS analyses; SHL-22, SHM-96-22B, SHL-5,
SHM-96-5B, SHL-DUP-04A, and SHL-EB-04A were performed beyond the method specific
holding times. The TDS and BODS results for these wells are qualified as “H” for holding time
exceedances. Refer to the Groundwater Analytical Results Table.



Volatile Organic Compound (VOC) Analysis

Sixteen groundwater samples were analyzed for VOCs using SW846 method 5030/8260B. In
addition to the seventeen groundwater samples, the laboratory analyzed: one field duplicate
(SHM-DUP), a duplicate of sample SHM-96-5B); four trip blanks (dated 5/3/04, 5/4/04, 5/5/05
and 5/6/04); and one cquipment blank (SHL-EB, dated 5/5/04).

Initial Calibrations: All of the Mcthod 8260B specific initial calibration acceptance criteria were
within the acceptance limits for all of the target analytes and surrogates.

Continuing Calibration Verifications: All of the Method 8260B specific continuing calibration
verifications were within the acceptance limits of 20% difference for all of the target analytes
and surrogates, except for only a few select compounds (acetone, tetrachloroethene, 1,2-
dibromo-3-chloropropane) in two out of three of the CCVs performed. These affected
compounds will require an additional “J” qualifier to denote an estimated value.

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were
undetected at levels above the laboratory’s practical quantitation limit (PQL) or reporting limit
(RL) for all the associated method blanks and trip blanks. The three associated method blanks
(VBLKI7, VBLKIJ2, and VBLKKS6) were reported to contain estimated levels of 1,2,4-
trichlorobenzene, hexachlorobutadiene, naphthalene, sec-butylbenzene, n-butylbenzenc and
1,2,3-trichlorobenzene which were below the PQL or RL. The samples affected were
appropriately qualified by the laboratory with a “B”, denoting that these target analytes were also
detected in their associated method blanks. The four trip blank samples did not have any reported
detections below the PQL or RL. The equipment blank sample exhibited methylene chioride
contamination at 7.0 ug/L. Since methylene chloride was not detected in any of the samples, the
data did not require qualification for this target analyte. All results are acceptable, valid, and
uscable based on field, shipping and laboratory contamination.

Field Duplicate Sample Results: VOC resuits for sample SHM-96-5B, and its duplicate, sample
SHM-DUP-04A, showed less than 20 % relative percent difference (RPD) for all target analytes
detected. The field duplicate sample showed acceptable comparative results.

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

Laboratory Control Sample/Laboratory Control Duplicate (LCS/LCSD): The laboratory
reported three sets of LCS/LCSD’s (identified as OVZG LCS, OVZH LCS and OWAA LCS)
were performed with the samples. The laboratory reported that all of the target analytes were
within the laboratory’s acceptance limits for accuracy and precision, except for a few marginal
exceedances. Only 4 out of 168, 4 out of 168, and 0 out of 168 of the target analytes exceeded
their percent recoveries for the respective LCS/LCSDs performed. None of these LCS target
analyte outages were detected in any of the samples and did not significantly affect the sample
results. According to the USACE document EM 200-1-3, Appendix I, “Shell For Analytical
Chemistry Requirements™, six sporadic marginal failures are allowed to exceed the LCS
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acceptance limits for Method 8260B with a list of 84 target analytes. All of the 84 target analytes
were spiked into the LCS/LCSD samples. The LCS/LCSD QC sample results support the sample
data and all of the VOC results are acceptable, valid, and usable,

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of matrix spike/matrix spike
duplicate (MS/MSD) samples was submitted to the laboratory for analysis. The MS/MSD was
performed on sample SHL-19. All of the 84 target analytes were spiked into the MS/MSD
samples. The laboratory reported that 7 out of 184 of the target analytes were outside of the
laboratory’s acceptance limits for accuracy, and 0 out of 84 of the values were outside the
laboratory’s acceptance limits for precision (RPDs). The outages of 2-chloroethyl vinyl ether
indicate a low bias to the sample results for this target analytes and are qualified as “UJ”.
Historically, these compounds have not been reported at the site and the qualified undetected
values are not considered significant. The compound 2-chloroethyl vinyl ether exhibited zero
percent recoveries in both the matrix spike and the matrix spike duplicate samples, which the
laboratory suspects may be attributed to the acid preservation of the sample. The low bias is
noted and all results are acceptable, valid, and usable with the stated validation qualifiers. The
recoveries of bromomethane, 2-chlorotoluene, and 1,1,2,2-tetrachloroethane exhibited
marginally high recoveries in the MS and MSD QC samples, however since none of these
compounds were detected in the original sample, the results would not be affected and require no
qualification.

Tentatively Identified Compounds (TICs): The laboratory reported that tentatively identified
compounds were detected for the volatile organic analyses in samples, SHL-4, SHL-20, SHL-11,
SHL-9, SHM-93-22C, Trip Blank, SHL-22, and SHM-96-22B.

Target Analyte List (TAL) Metals Analysis

Sixteen groundwater samples were analyzed for TAL metals using SW846 method
3050A/6010B and mercury by method 7471A. In addition to the sixteen groundwater samples,
the laboratory analyzed one field duplicate (SHM-DUP, a duplicate of sample SHM-96-5B), one
matrix spike on sample SHL-19, and one equipment blank (SHL-EB, dated 5/5/04).

Initial Calibration: All of the Method 6010B and 7471 A (mercury) specific initial calibration
acceptance criteria were within the acceptance limits for all of the target analytes.

Continuing Calibration Verification: All of the Method 6010B and 7471A (mercury) specific
continuing calibration verifications were within the acceptance limits of 90-110% recoveries
(80-120% for mercury) for all of the target analytes.

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at
levels above the Contract Required Detection Limit (CRDL) for preparation blank and
equipment blank samples, except for zinc, which was detected at 30.9 ug/l. Zinc is a common
laboratory contaminate and the results were not affected. All results are acceptable, valid and
uscable based on laboratory and field contamination.




Field Duplicate Sample Results: The results of the metals for sample SHM-96-5B, and its
duplicate, sample SHM-DUP, show less than 20% relative percent difference (RPD) for all
analytes detected above the CRDL. All results are acceptable for precision.

Laboratory Control Sample: All of the target analytes were within the laboratory’s acceptance
limits for all of the LCS samples. All results are acceptable, valid and usable.

Matrix Spike (M8) and Post Digestion Spike: One set of matrix spike (MS) and duplicate
samples was analyzed for this project. The MS was performed on sample SHL-198. All MS
recoveries are within the 75-125% recovery acceptance limits, except for silver at 151.8%
recovery. The laboratory suspects the high recovery was due to a matrix interference. The result
for silver on sample SHL-19 will be qualified as 1.0 UJ ug/l. For analytes, which showed
concentrations above the CRDL, the duplicate RPDs are within the 20% acceptance limit. All of
the metals results for the post digestion spike sample were within the 75-125% recovery
acceptance limits. All results are acceptable, valid and useable with the noted qualifier applied.

General Inorganic Analyses

Sixteen groundwater samples were analyzed for general inorganic analyses, including Alkalinity
by EPA method 310.1, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride) by EPA method
300.0, Biochemical Oxygen Demand (BOD) by EPA method 405.1, Chemical Oxygen Demand
(COD) by EPA method 410.1, Total Hardness by Standard Method 2340B, Total Dissolved
Solids (TDS) by EPA method 160.1, Total Suspended Solids (TSS) by EPA method 160.2, Total
Organic Carbon (TOC) by SW846 method 9060 and Cyanide by EPA method 335.4. In addition,
the laboratory analyzed one field duplicate (SHM-DUP, a duplicate of sample SHM-96-5B) and
one equipment blank (SHL-EB, dated 5/4/04).

Method Blank and Equipment Blank Results: All target analytes for all of the general inorganic
analyses were undetected at levels above the laboratory’s reporting limit (RL) or practical
quantitation limit (PQL) for method blank samples, except for sulfate performed on 5-7-04, at
0.33 mg/l and chloride performed on 5-8-04, at 0.25 mg/l. None of the affected sample results
required qualifications since the results were greater than five times the associated method blank
contamination. The equipment blank was reported to contain the following inorganic target
analytes above the reporting limits; TDS at 5.0 mg/l, chloride at 0.24 mg/l, nitrate at 0.23 mg/1,
ortho-phosphate at 0.31 mg/l, alkalinity at 6.1 mg/l, BODS at 2.1 mg/l and TOC at 5.1 mg/l. The
levels of contamination for TDS and alkalinity did not affect the sample results since they were
greater than five times the associated equipment blank contamination. The sample results for
nitrate, ortho-phosphate, BOD5 and TOC required qualification as a result of the equipment
blank contamination. All of the non-detected results for nitrate, ortho-phosphate, BODS and
TOC were qualified with “UJ”, denoting that they were estimated at the laboratory reporting
limits. All of the results detected below the stated level of contamination of the equipment blank
for nitrate, ortho-phosphate, BODS3, and TOC were qualified with “J”, denoting an estimated
value. Refer to the Groundwater Analytical Results Table for an evaluation of the qualified
general chemistry results.




Field Duplicate Sample Results: The results of the general inorganic analyses for sample SHM-
96-5B, and its duplicate, sample SHM-DUP, showed less than 20% relative percent difference
(RPD) for all detected analytes for precision. All of the field duplicate inorganic results are
acceptable and useable.

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD): All of the
LCS/LCSD for the general inorganic analyses were within the laboratory’s acceptance limits of
85-115% for accuracy and within 20% RPD for precision, except for nitrate and ortho-phosphate
performed on 5/5/04, which exceeded the acceptance limits at 117% and 135%, respectively.
The initial calibration verifications and continuing calibration verifications also exhibited
percent differences above the acceptance limits for nitrate and ortho-phosphate. Samples SHL-3,
SHL-10, SHL-19, SHL-20, and SHL-9 were qualified with “I’s”, which denotes an estimated
concentration for nitrate. Sample SHL-4 was qualified with a “J” for phosphate. The sample
results are acceptable, valid, and useable with the noted qualifiers applied.

Matrix Spike (MS) and Duplicate Results: One set of matrix spike and duplicatc samples was
analyzed for Anions, Alkalinity and TOC. All MS and duplicate results were within the
laboratory’s acceptance limits for accuracy and precision. The laboratory did not perform any
MS/MSD on any of the inorganic parameters and they did not perform matrix spikes on all the
requested parameters.

Conclusions

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data evaluation elements reviewed (including sample handling/receipt, holding times, initial
calibration, continuing calibration verifications, method blank results, equipment blank results,
surrogate recoveries, field duplicates, LCS/LCSD, MS/MSD, precision, accuracy,
representativeness, completeness, comparability, and sensitivity), all data may be reported
without qualification and was supported by the associated laboratory QC, except as summarized
below:

= Volatiles By Method 5030B/8260B: All of the volatile results were valid and acceptable as
reported by the STL-VT laboratory. No additional qualification of the sample results were
required.

= Metals Analyses: All MS recoveries are within the 75-125% recovery acceptance limits,
except for silver at 151.8% recovery. The laboratory suspects the high recovery was due to a
matrix interference. The result for silver on sample SHL-19 were be qualified as 1.0 UJ ug/l.

= Alkalinity and Biological Oxygen Demand (BODS5) Analyses: Holding times for alkalinity
and BODS5 were exceeded in some cases by as much as 3 days. Alkalinity and BODS results
for the samples SHL-22, SHM-96-22B, SHL.-5, SHM-96-5B, SHL-DUP-04A, and SHL-EB-
04A are qualified as “H” for holding time exceedances. The analyses of samples SHL-22,
SHM-96-22B, SHL-5, SHM-96-5B, SHL-DUP-04A, and SHL-EB-04A performed on 5/7/04
were 2.5 to 7 hours beyond the method specific holding time. These samples were analyzed
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as soon as possible based on the laboratory’s defined BODS analysis schedule. Refer to the
Groundwater Analytical Results Table.

Nitrate, ortho-phosphate. BODS5 and TOC: The equipment blank was reported to contain the
following inorganic target analytes above the reporting limits; TDS at 5.0 mg/l; chloride at
0.24 mg/l; nitrate at 0.23 mg/l; ortho-phosphate at 0.31 mg/l; alkalinity at 6.1 mg/l; BODS at
2.1 mg/l; and TOC at 5.1 mg/l. The levels of contamination for TDS and alkalinity did not
affect the sampie results since they were greater than five times the associated equipment
blank contamination. The sample results for nitrate, ortho-phosphate, BODS and TOC
required qualification as a result of the equipment blank contamination. All of the non-
detected results for nitrate, ortho-phosphate, BOD5 and TOC were qualified with “UJ”,
denoting that they were estimated at the laboratory reporting limits. All of the results
detected below the stated level of contamination of the equipment blank for nitrate, ortho-
phosphate, BODS and TOC were qualified with “J”, denoting an estimated value. Refer to
the Groundwater Analytical Results Table for an evaluation of the qualified general
chemistry results.




TABLE 8-1

Sample Preparation and Analysis Methods,
Containers, Holding Times, and Preservatives

Parameter | Prepa- | Analysis Sample Minimum Preservative Holding
ration | Method! Container? Volume Time (VTS)®
Mecthod
VOCs 5030B | 8260B 3 X 40 mL vials | 40 mL HCl to pH 14 days
with Teflon <2 (No
septa screw Headspace)
caps” 4°+/- 2°C
Metals * 3010A | 6010B - I-Liter HDPE 300 mL HNO; to pH 180 days (except Hg)
Trace <2 28 days (Hg)
ICAP or
7000
series
Hardness NA SM2340B 100 mL 180 days
Cyanide NA 3354 500-mL HDPE 500 mL NaOH to pH | 14 days
> 12, 4%/
2°C
Anions * NA 300 500-mL HDPE 100 mL 4%+/-2°C 48 hours for ortho-
Phosphate and
Nitrate; 28 days for
Sulfate and Chloride
Alkalinity NA 3101 100 mL 14 days
TDS NA 160.1 100 mL 48 hours .
COD NA 410.1 250-mL HDPE 250 mL HaS0, to pH | 28 days
<2, 4°%+/-2°C
BODS NA 405.1 1-Liter HDPE 1000 mL 4°+/-2°C 48 hours
TSS NA 160.2 1-Liter HDPE 1000 mL 4°44-2°C 7 days
TOC NA 9060 3 X 40 mL vials | 40 mL HySO, to pH | 28 days
with Teflon <2,4%/.2°C
septa screw
caps’

1 "Methods for Chemical Analysis of Water and Wastes”, Cincinnati, OH, March 1979, EPA 600-4-79-020.
“Test Methods for Evaluating Solid Waste, Physical and Chemical Methods™, U.S. EPA SW-846, 3rd Edition.
2 Additional sample containers/volume are required for matrix quality control samples.
3 VTS - Verified Time when the Sample was collected.
4 Three vials will be shipped to the laboratory; one will be measured for pH at the laboratory to verify that the

sample has been preserved correctly (i.e. pH less than 2).

5 TAL metals include Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,

Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium,
Thallium, Vanadium, and Zinc.
6 Anions include Nitrate, Sulfate, Orthophosphate and Chloride.

NA = Not Applicable

Hg = Mercury
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Data Validation Report
For
Shepley’s Hill Landfill, Devens, MA
Long Term Monitoring Groundwater Samples
Samples Collected November 15, 16, and 17, 2004

Introduction

Groundwater samples from fourteen locations were collected on November 15, 16, and 17, 2004,
The fourteen samples were collected from Shepley’s Hill Landfill at the former Fort Devens.
Three of the wells near Molunico Road (off-site), Ayer, Massachusetts, were not sampled
because the area was flooded. Normally, these three wells are sampled. Monitor well SHM-99-
32X, damaged by a snowplow, and monitoring well SHM-99-31A, which was damaged by frost
heaves, have not been repaired. The samples were analyzed at Severn Trent Laboratories (in
Colchester, VT) for Volatile Organic Compounds (VOCs), Target Analyte List (TAL) Metals,
Alkalinity, Anions (Nitrate, ortho-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). Refer to the
Groundwater Analytical Results Table (Table 7-4).

The results were evaluated for acceptability i accordance with the laboratory’s defined
acceptance limits, with standard EPA SW-846 guidance, with guidelines provided in “Appendix
I- Shell for Analytical Chemistry Requirements” of “EM-200-1-3, Requirements for the
Preparation of Sampling and Analysis Plans”, dated 1 February 2001, and with EM 200-1-10,
"Guidance for Evaluating Performance Based Chemical Data Packages", dated 31 January 2003.

Sample Shipment and Receipt

All sample coolers were packed with ice in the field and shipped to the laboratory by FedEx.
Sample shipments were received at the laboratory on November 16, 17, and 18, 2004. All
samples were appropriately preserved by the procedures shown in Table 8-1, except for several
cyanide samples which required additional sodium hydroxide to adjust the pH to greater than 12.
Additional preservative was added by the laboratory upon receipt to the following samples;
SHL-20, SHL-11, SHL-22, SHM-96-22B, SHM-96-5B, SHM-96-5C and SHL-DUP-04B, There
were no other sample shipment or receipt anomalies associated with these samples.

Holding Times

Samples were prepared and analyzed in accordance with the methods and holding time
requirements cited in Table 8-1, except for ortho-phosphate and nitrate, where the 48-hour
holding times were exceeded by 7 days for samples SHL-4 and SHL-19. The ortho-phosphate
and nitrate results for these two samples are qualified as “H” for holding time exceedances.
Refer to the Groundwater Analytical Results Table.



Volatile Organic Compound (VOC) Analysis

Fourteen groundwater samples were analyzed for VOCs using SW846 method 5030/8260B. In
addition to the fourteen groundwater samples, the laboratory analyzed: one field duplicate
(SHM-DUP), a duplicate of sample SHM-96-5B); three trip blanks (dated 11/15/04, 11/16/04,
and 11/17/04); and one equipment blank (SHL-EB, dated 11/17/04).

Initial Calibrations: All of the Method 8260B specific initial calibration acceptance criteria were
within the acceptance limits for all of the target analytes and surrogates.

Continuing Calibration Verifications: All of the Method 8260B specific continuing calibration
verifications were within the laboratory acceptance limits of 20% difference for all of the target
analytes and surrogates, except for only a few select compounds (dichlorodifluoromethane,
methyl iodide, vinyl acetate, tetrahydrofuran, tetrachloroethene, and 1,2,3-trichlorobenzene) in
the two CCVs performed. Tetrahydrofuran was the only one of these compounds that was
detected in samples SHM-96-5B and SHM-96-5C. These affected samples required an additional
“J”* qualifier to denote an estimated value for tetrahydrofuran.

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were
undetected at levels above the laboratory’s reporting limit (RL) for all the associated method

blanks and trip blanks. The associated method blank (VBLKT4) was reported to contain 1,2,3-
trichlorobenzene, which was below the RL of 5.0 ug/l, at 1.3 J ug/l. The affected samples were
appropriately qualified by the laboratory, with a “B”, denoting that this target analyte was also
detected in the associated method blank. The three trip blank samples did not have any reported
detections below the RL. The equipment blank sample, SHL-EB-04B, exhibited methylene
chloride contamination at 12 ug/l. Since methylene chloride was not detected in any of the
samples, the data did not require qualification for this target analyte. All results are acceptable,
valid, and useable based on field, shipping and laboratory contamination.

Field Duplicate Sample Resuits: VOC results for sample SHM-96-5B, and its duplicate, sample
SHM-DUP-04A, showed less than 20 % relative percent difference (RPD) for all target analytes
detected. The field duplicate sample showed acceptable comparative resuits.

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

Laboratory Control Sample/Laboratory Control Duplicate (LCS/LCSD): The laboratory
reported two sets of LCS/LCSD’s (identified as MCNAB LCS and MCNAC LCS) were
performed with the samples. The laboratory reported that all of the target analytes were within
the laboratory’s acceptance limits for accuracy and precision, except for a few marginal
exceedances. Only 6 out of 168 and 5 out of 168 of the target analytes exceeded their percent
recoveries for the respective LCS/LCSDs performed. None of these LCS target analyte outages
were detected in any of the samples (except for tetrahydrofuran below the RL in sample SHM-
96-5B and SHM-96-5C) and did not significantly affect the sample results. According to the




USACE document EM 200-1-3, Appendix 1, “Shell For Analytical Chemistry Requirements”,
six sporadic marginal failures are allowed to exceed the LCS acceptance limits for Method
82608 with a list of 84 target analytes. All of the 84 target analytes were spiked into the
LCS/LCSD samples. The LCS/LCSD QC sample results support the sample data and all of the
VOC results are acceptable, valid, and usable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of matrix spike/matrix spike
duplicate (MS/MSD) samples was submitted to the laboratory for analysis. The MS/MSD was
performed on sample SHL-19. All of the 84 target analytes were spiked into the MS/MSD
samples. The laboratory reported that 10 out of 168 of the target analytes were outside of the
laboratory’s acceptance limits for accuracy, and 0 out of 84 of the values were outside the
laboratory’s acceptance limifs for precision (RPDs). The outages of 2-chloroethyl vinyl ether
indicate a fow bias to the sample results for this target analytes and are qualified as “UJ”.
Historically, these compounds have not been reported at the site and the qualified undetected
values are not considered significant. The compound 2-chloroethy! vinyl ether exhibited zero
percent recoveries in both the matrix spike and the matrix spike duplicate samples, which the
laboratory suspects may be attributed to the acid preservation of the sample. The low bias is
noted and all results are acceptable, valid, and usable with the stated validation qualifiers. The
recoveries of vinyl acetate, methacrylonitrile, tetrahydrofuran, and 1,1,2,2-tetrachloroethane
exhibited marginally high recoveries in the MS and MSD QC samples, however since none of
these compounds were detected in the original sample (except for tetrahydrofuran already
qualified with a “J), the results would not be affected and require no additional qualification.

Tentatively Identified Compounds (TICs): The laboratory reported that tentatively identified
compounds were detected for the volatile organic analyses in sample SHL-EB-04B.

Target Analyte List (TAL) Metals Analysis

Fourteen groundwater samples were analyzed for TAL metals using SW846 Method
3050A/6010B and mercury by Method 7471A. In addition to the fourteen groundwater samples,
the laboratory analyzed one field duplicate (SHM-DUP, a duplicate of sampie SHM-96-5B), one
matrix spike on sample SHL-19, and one equipment blank (SHL-EB, dated 11/17/04).

Initial Calibration: All of the Method 6010B and 7471 A (mercury) specific initial calibration
acceptance criteria were within the acceptance limits for all of the target analytes.

Continuing Calibration Verification: All of the Method 6010B and 7471A (mercury) specific
continuing calibration verifications were within the acceptance limits of 90-110% recoveries
(80-120% for mercury) for all of the target analytes.

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at
levels above the Contract Required Detection Limit (CRDL) for preparation blank and

equipment blank samples. All results are acceptable, valid and useable based on laboratory and
field contamination.



Field Duplicate Sample Results: The results of the metals for sample SHM-96-5B, and its
duplicate, sample SHM-DUP, show less than 20% RPD for all analytes detected above the
CRDL. All results are acceptable for precision.

Laboratory Control Sample: All of the target analytes were within the laboratory’s acceptance
limits for all of the LCS samples. All results are acceptable, valid and usable.

Matrix Spike (MS) and Post Digestion Spike: One set of matrix sptke (MS) and duplicate
samples was analyzed for this project. The MS was performed on sample SHL-19S. AH MS
recoveries are within the 75-125% recovery acceptance limits. For analytes, which showed
concentrations above the CRDL, the duplicate RPDs are within the 20% acceptance limit. All of
the metals results for the post digestion spike sample were within the 75-125% recovery
acceptance limits. All results are acceptable, valid and useable.

General Inorganic Analyses

Fourteen groundwater samples were analyzed for general inorganic analyses, including
Alkalinity by EPA Mecthod 310.1, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride) by
EPA Method 300.0, Biochemical Oxygen Demand (BOD) by EPA Method 405.1, Chemical
Oxygen Demand (COD) by EPA Method 410.1, Total Hardness by Standard Method 2340B,
Total Dissolved Solids (TDS) by EPA Method 160.1, Total Suspended Solids (TSS) by EPA
Method 160.2, Total Organic Carbon (TOC) by SW846 Method 9060 and Cyanide by EPA
method 335.4. In addition, the laboratory analyzed one field duplicate (SHM-DUP, a duplicate
of sample SHM-96-5B) and one equipment blank (SHL-EB, dated 11/17/04).

Method Blank and Equipment Blank Results: All target analytes for all of the general inorganic
analyses were undetected at levels above the laboratory’s reporting limit (RL) for the method
blank samples, except for chloride and ortho-phosphate performed on 11-24-04, at 0.31 mg/l and
0.20 mg/l, respectively. None of the chloride sample results required qualifications since the
results were greater than five times the associated method blank contamination. All of the
affected sample results (SHL-4 and SHL-19) for ortho-phosphate were qualified with a “B”,
denoting that they were also detected in the method blank performed on 11-24-04. The
equipment blank was reported to contain the following inorganic target analytes above the
reporting limits; TDS at 107 mg/l, alkalinity at 6.3 mg/l, BODS5 at 3.1 mg/l, and TOC at 5.7 mg/l.
The levels of contamination for TDS, BODS and alkalinity affected the sample results since they
were greater than five times the associated equipment blank contamination for almost all the
samples. The sample results for TDS, BODS and TOC required a “B” qualifier, denoting that
these target analytes were also detected in the equipment blank. The equipment blank resuits for
TSS, chloride, sulfate, nitrate, ortho-phosphate, COD and hardness were free of contamination.
Refer to the Groundwater Analytical Results Table for an evaluation of the qualified general
chemistry results.

Field Duplicate Sample Results: The results of the general inorganic analyses for sample SHM-



96-5B, and its duplicate, sample SHM-DUP-04B, showed less than 20% RPD for all detected
analytes for precision, except for COD at 35.3% RPD, TDS at 39.9% RPD and TOC at 21.2%
RPD. All of the field duplicate inorganic results are acceptable and useable with the noted
qualifications.

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD): All of the

LCS/LCSD for the general inorganic analyses were within the laboratory’s acceptance limits of
85-115% for accuracy and within 20% RPD for precision, except for the recoveries of ortho-
phosphate performed on 11/24/04, which exceeded the acceptance limits at 70% and 75%,
respectively. Only a LCS was performed on 11/18/04 for ortho-phosphate, which was recovered
above the acceptance limits at 140%. The initial calibration verifications and continuing
calibration verifications also exhibited percent differences above the acceptance limits for ortho-
phosphate. Several calibration blanks detections of ortho-phosphate above the reporting limit of
0.20 mg/l. All of the ortho-phosphate results were qualified with “J’s” or “UJ’s”, which denotes
an estimated concentrations or reporting limits. The sample results are acceptable, valid, and
useable with the noted qualifiers applied.

Matrix Spike (MS) and Duplicate Results: One set of matrix spike and duplicate samples was
analyzed for Anions and TOC. All MS and duplicate results were within the laboratory’s
acceptance limits for accuracy and precision, except for sulfate, which was recovered slightly
above the acceptance limit of 75-125%, at 126%. The laboratory was not requested to perform
any MS/MSDs on any of the inorganic parameters, except TOC, which was not performed or
reported. All of the results are valid and useable based on matrix effects and laboratory duplicate
precision.

Conclusion

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data evaluation elements reviewed (including sample handling/receipt, holding times, initial
calibration, continuing calibration verifications, method blank results, equipment blank results,
surrogate recoveries, field duplicates, LCS/LCSD, MS/MSD, precision, accuracy,
representativeness, completeness, comparability, and sensitivity), all data may be reported
without qualification and was supported by the associated laboratory QC, except as summarized
below:

=  Volatiles By Method 5030B/8260B: All of the Method 8260B specific continuing calibration
verifications were within the acceptance limits of 20% difference for all of the target analytes
and surrogates, except for only a few select compounds (dichlorodifluoromethane, methyl
iodide, vinyl acetate, tetrahydrofuran, tetrachloroethene, and 1,2,3-trichlorobenzene) in the
two CCVs performed. Tetrahydrofuran was the only one of these compounds that was
detected in samples SHM-96-5B and SHM-96-5C. These affected samples will require an
additional “'J” qualifier to denote an estimated value for tetrahydrofuran, The MS/MSD
outages of 2-chloroethyl vinyl ether indicate a low bias to the sample results for this target
analytes and are qualified as “UJ”. Historically, these compounds have not been reported at




the site and the qualified undetected values are not considered significant. The compound 2-
chloroethyl vinyl ether exhibited zero percent recoveries in both the matrix spike and the
matrix spike duplicate samples, which the laboratory suspects may be attributed to the acid
preservation of the sample. The low bias is noted and all results are acceptable, valid, and
usable with the stated validation qualifiers.

Metals Analyses: All of the metals analyses were acceptable and useable as reported by the
primary laboratory. No qualification of the metals results were required.

General Inorganic Chemistry Analyses: The sample results for SHL-4 and SHL-19 for ortho-
phosphate were qualified with a “B”, denoting that they were also detected in the method
blank performed on 11-24-04. The equipment blank was reported to contain the following
inorganic target analytes above the reporting limits; TDS at 107 mg/l, alkalinity at 6.3 mg/l,
BODS at 3.1 mg/l and TOC at 5.7 mg/l. The levels of contamination for TDS, BODS and
alkalinity affected the sample results since they were greater than five times the associated
equipment blank contamination for almost all the samples. The sample results for TDS,
BODS3 and TOC required a “B” qualifier, denoting that these target analytes were also
detected in the equipment blank. The equipment blank results for TSS, chloride, sulfate,
nitrate, ortho-phosphate, COD and hardness were free of contamination. Refer to the
Groundwater Analytical Results Table for an evaluation of the qualified general chemistry
results.

The results of the general inorganic analyses for sample SHM-96-5B, and its duplicate,
sample SHM-DUP-04B, showed less than 20% relative percent difference (RPD) for all
detected analytes for precision, except for COD at 35.3% RPD, TDS at 39.9% RPD and TOC
at 21.2 RPD. All of the field duplicate inorganic results are acceptable and useable with the
noted qualifications.

All of the ortho-phosphate results were qualified with “)’s” or “UJ’s”, which denotes an
estimated concentrations or reporting limits due to several QC outages in the LCS and
calibration blank contamination. The sample results are acceptable, valid, and useable with
the noted qualifiers applied.



TABLE 8-1

Sample Preparation and Analysis Methods,
Containers, Holding Times, and Preservatives

Parameter | Prepa- | Analysis Sample Minimum | Prescrvative Helding
ration | Method’ Container’ Volume Time (VTSY
Method
VOCs 5030B | 8260B 3 X40mL vials | 40 mL HCI to pH 14 days
with Teflon <2 (No
septa screw Headspace)
caps® 44/- 2°C
Metals * 3010A | 6010B - {-Liter HDPE 300 mL HNO; to pH 180 days (except Hg)
Trace <2 28 days (Hg)
ICAP or
7000
series
Hardness NA SM2340B 100 mL 180 days
Cyanide NA 3354 500-mL HDPE 500 mL NaGH topH | 14 days
> 12, 49+/-
2°C
Anions NA 300 500-mL HDPE 100 mL 40+ 2°C 48 hours for ortho-
Phosphate and
Nitrate; 28 days for
Sulfate and Chloride
Alkalinity NA 310.1 100 mL 14 days
TDS NA 160.1 100 mL 48 hours .
COD NA 410.1 250-mL HDPE 250 mL H.S30,topH | 28 days
<2, 4%+/-2°C
BOD5 NA 405.1 1-Liter HDPE 1000 mL 4+ 2°C 48 hours
TSS NA 160.2 1-Liter HDPE 1000 mL 4°+/-2°C 7 days
TOC NA 9060 3X 40 mL vials | 40 mL H.S80,to pH | 28 days
with Teflon <2,4"+/-2°C
septa screw
caps’

1 *Methods for Chemical Analysis of Water and Wastes™, Cincinnati, OH, March 1979, EPA 600-4-79-020.
“Test Methods for Evaluating Solid Waste, Physical and Chemical Methods”, U.S. EPA SW-846, 3rd Edition.
2 Additional sample containers/volume are required for matrix quality control samples.
3 VTS - Verified Time when the Sample was collected.
4 Three vials will be shipped to the laboratory; one will be measured for pH at the laboratory to verify that the

sample has been preserved correctly (i.e. pH less than 2).

53 TAL metals include Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium,

Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium,
Thallium, Vanadium, and Zinc.
6 Anions include Nitrate, Sulfate, Orthophosphate and Chloride.

NA = Not Applicable

Hg = Mercury
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SHEPLEY’S HILL LANDFILL

LONG TERM MONITORING

DEVENS, MASSACHUSETTS
MAY 5,2004 - QA SAMPLING EVENT

CHEMICAL QUALITY ASSURANCE REPORT
No. E0776-050504

Executive Summary

QA samples from one shipment for Shepley’s Hill Landfill Long Term Monitoring,
Devens, Massachusetts were analyzed by the QA laboratory, resulting in a total of 101 target
analyte determinations. The shipment contained one QA water sample and one trip blank sample
and was received in good condition. The data report from the QA laboratory, AMRO,
Merrimack, NH, dated | June 2004, was used in the comparison. In 40 of these determinations,
target analytes were detected by one or both laboratories. Results from the analysis of QA
samples were compared with results from analysis of the corresponding primary samples
(Reference 12a). The primary and QA samples agreed overall in 99 out of 101 (98.0%) of the
comparisons. Primary and QA samples agreed quantitatively in 37 out of 40 (92.5%) of the
comparisons. Quantitative agreement represents only those determinations where an analyte was
detected by at least one laboratory. Only two major data discrepancies between results from the
primary and QA sample were noted. Refer to Table 1 for a QA split sample data comparison
summary.

The QA laboratory’s data report was evaluated based on the information that was
provided. All of the data comparisons for Methods VOA-8260B, TAL Metals-6010B, CN,
Anions, BOD, COD, Alkalinity, TDS, Hardness and TOC were in good overall and quantitative
agreement. There were two major discrepancies noted for aluminum and TSS determinations. No
obvious explanations could be offered. There was very little bias to any of the QA laboratory’s
sample results and only a few minor QC deviations were noted in their case narrative. The data is
complete, usable and satisfies the DQOs for the project.

The primary laboratory’s data report was evaluated based on the information that was
provided. As stated above, all of the data comparisons for all of the analyses were in excellent
overall and quantitative agreement, except for aluminum and TSS. The primary laboratory’s wet
chemistry data report has historically lacked some of the information necessary to completely
evaluate the batch QC. The primary laboratory has since changed their report format and most of
the missing supporting QC information is now present in the report. STL-VT has responded to
the Corps request to supply the missing information needed to perform a complete evaluation of
the data quality.

The QA and primary laboratory’s reporting limits were comparable, except for metals
where the QA laboratory’s reporting limits were between two and ten times higher. The primary
laboratory reported the sample IDs in which tentatively identified compounds (TICs) were

ES-1



detected. The QA sample SHM-96-5B was reported to contain no TICs. This CQAR is based on
the laboratory reporting limits because the detection limits were not always provided or well
defined.

QA analyses were performed by AMRO Environmental Laboratories, Inc., 111 Herrick
Street, Merrimack, NH, 03054 and Severn Trent Laboratories, Inc., 450 William Pitt Way,
Pittsburgh, PA 15238-1330. The primary laboratory was Severn Trent Services, 208 South Park
Drive, Suite 1, Colchester, VT, 05446.

ES-2



Table 1
Quality Assurance Split Sample Data Comparison Summary

Overall Agreement (1) Quantitative Agreement (2)
Method Parameter Number Percent Number Percent
3260B Volatiles 66/66 100 11/11 100
6020/7471 | Metals/Mercury 22/23 95.7 14/15 033
9010B Cyanide 1/1 100 NA NA
300.0 Anions 4/4 100 3/3 100
410.1 COoD 1/1 100 1/1 100
405.1 BOD 1/1 100 NA NA
310.1 Alkalinity 1/1 100 1/1 100
130.2 Hardness /1 160 1/1 100
160.1 TDS 1/1 160 1/1 100
160.2 TSS 0/1 0 (/1 0
9060 TOC 1/1 160 1/1 100
Total 99/101 98.0 37/40 92.5
NOTES:

(I} Represents the number and percentage agreement of all determinations including analytes not detected by cither laboratory.
(2) Represents the number and percentage agreement of only those determinations where an analyte was detected by at least one

laboratory.

Sample ID

TABLE 2

QA ANALYSES PERFORMED

Matrix Sample Date

ANALYSIS

SHM-96-5B-QA

Water

5-4-04

5030B/8260B-Volatiles
3010A/6010B-1CP Metals, 7470A-Mercury
9010B-Cyanide

300.0-Antons by Ion Chromatography
410.1-COD

405.1-BOD

310.1-Total Alkalinity as CaCQ3
2340B-Total Hardness by Calculation
160.1-Total Dissolved Solids (TDS)
160.2-Total Suspended Solids (TSS)
9060-Total Organic Carbon (TOC)

Trip Blank

Water

5-4-04

5030B/8260B-Volatiles

ES-3




SHEPLEY’S HILL LANDFILL

LONG TERM MONITORING

DEVENS, MASSACHUSETTS
MAY 5, 2004 QA SAMPLING EVENT

CHEMICAL QUALITY ASSURANCE REPORT
No. E0776-050504

0A Findings
1. QA sample shipping and chain-of-custody deficiencies.

AMRO Environmental Laboratories Corporation, Merrimack, NH, reccived one shipment
containing one QA water sample and a trip blank. The samples were received in good condition
on 6 May 2004. Proper sample handling protocols were followed for this shipment, except the
cyanide sample container needed to be adjusted for pH at the lab to greater than 12 pH units.
Samples from SHM-96-5B-QA have historically required NaOH to be added by the QA
laboratory in order to adjust the pH to greater than 12 pH units.

Copies of the chain-of-custody form document and the cooler receipt form are appended
to this report for reference.

2. Data comparison for volatiles (VOC) by Method 8260B.

There were 66 volatile determinations. In 11 of these determinations, target analytes were
detected by one or both laboratories. There was overall agreement in 66 (100%) of the cases and
quantitative agreement in 11 out of 11 (100%) of the cases. No data discrepancies were noted.

The QA laboratory’s target analyte list consisted of 66 volatile compounds which were
all analyzed by the primary laboratory whose target analyte list consisted of 84 volatile
compounds. The primary laboratory was requested to report the presence of Tentatively
Identified Compounds (TIC’s) in all the samples. The primary laboratory sample SHM-96-5B
was reported to contain no TICs.

2a. Batch QC Evaluation for the QA Laboratory-AMRO.,

Holding Times: All of the volatile samples were analyzed within the method prescribed holding
times.

Method Blanks: Results of all the method blanks associated with the QA split sample showed no
contamination above the laboratory’s reporting limit for any target analytes.

Trip Blanks: Results from the trip blank associated with the QA split sample showed no
contamination above the laboratory’s reporting limit for any of the target analytes.
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Laboratory Control Sample: The QA laboratory spiked the L.CS with all 66 target

analytes. The spiking levels, percent recoveries, and the QC limits were appropriately indicated
in the report. The QA laboratory reported that the LCS-5/15/04 was within the acceptance
limits for all of the target analytes, except forl,4-dioxane, tertiary butanol, acetone,
dibromochloromethane, and bromoform. None of these compounds were detected in any of the
samples and there is no effect on the data.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory did not report a matrix
spike or matrix spike duplicate sample result.

Surrogates: All of the surrogate recoveries for the samples and the QC samples were within the
laboratory’s acceptance limits.

2b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: All of the samples were analyzed within the method prescribed helding times.

Method Blanks: The method blank result associated with the QA sample showed no
contamination above or below the laboratory’s reporting limits for any of the target analytes.

Trip Blanks: All of the trip blank results for all of the target analytes showed no contamination
above the laboratory’s reporting limits.

Laboratory Control Sample (LCS/LCSDs): The primary laboratory reported that all of the target
analytes in the LCS/LCSD were within the acceptance limits for accuracy and precision, except
for the following marginal recoveries: OVZG-LCS/LCSD at 0/84 RPDs and 4/168 spike
recoveries; OVZH-LCS/LCSD at 0/84 RPDs and 4/168 spike recoveries; and OWAA-
LCS/LCSD at /84 RPDs and 0/168 spike recoveries. This would not significantly affect the
sample results, since none of the compounds were detected in any of the samples. All 84 of the
target analytes were spiked into the LCS samples. The amount spiked, percent recoveries and
control limits were provided in the report.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): The primary laboratory reported that all of the
84 target analytes were within the laboratory’s acceptance limits for accuracy and precision for
sample SHL-19MS and SHL-19MSD, except for bromochloromethane, 2-chloroethyl vinyl
ether, 2-chlorotoluene and 1,1,2,2-tetrachioroethane. This would not significantly affect the
sample results, since none of the compounds were detected in any of the samples. The 2-
chloroethyl vinyl ether was not detected in the sample SHL-19 and a low bias to these non-
detects would be expected for this sample. These exceedences were properly documented in the
case narrative and on the form III’s.

Surrogates: All of the surrogate recoveries for the samples and the QC samples were within the
laboratory’s acceptance limits.



3. The data comparison for ICP metals by Methods 60108 and mercury by 7470A.

There were 22 ICP-metals determinations and one mercury determination. In 16 of these
determinations, target analytes were detected by one or both laboratories. There was overall
agreement in 22 (95.7%}) of the cases and quantitative agreement in 15 out of 16 (93.8%) of the
cases. One major data comparison discrepancy was noted for aluminum in which the QA
laboratory reported 330 ug/l and the primary laboratory reported 17.6 U ug/l.

3a. Batch QC Evaluation for the QA Laboratory-AMRO.

Holding times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank sample results for all of the target analytes showed no
contamination above the laboratory’s reporting limits. Trace levels below one half of the
reporting limits were reported for cadmium, calcium, chromium, cobalt, copper, iron,
manganese, nickel, potassium and zinc. These target analytes should have been qualified by the
lab with a “B”, denoting that they were also detected in the associated method blank.

Laboratory Control Sample (LCS): The QA laboratory reported that all of the LCS results were
within the laboratory’s acceptance limits of 80-120%. The QA laboratory provided the spike
amount, percent recoveries and the QC limits in all the data reports.

Mairix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that all of the
MS/MSDs were within the laboratory’s acceptance limits for accuracy (75-125%) and precision
(20% RPD) for all the ICP-metal target analytes, except for iron and thallium, which were
marginally below the acceptance limits. A slight low bias to the SHM-96-5B sample result
would be expected for these two metals. All of the spike levels, percent recoveries and QC limits
were provided in the reports.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate results.
3b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding times. All the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank sample results for all of the target analytes showed no
contamination above the laboratory’s reporting limit.

Laboratory Control Samples (L CS/LCSDs). The primary laboratory reported that all of the target
analytes were recovered within the acceptance limits of 75-125% recoveries.

Matrix Spike (MS): The primary laboratory performed a matrix spike on sample SHL-19. The
primary laboratory reported that all the target analytes in the MS recoveries were within the
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acceptance limits (75-125%) for accuracy, except for silver, which was recovered at 151.8%.
This would not affect the sample results since silver was not detected in the SHL-19 sample.

Laboratory Duplicate: The primary laboratory reported the laboratory duplicate SHL-19D was
within the assumed acceptance limits of 20% RPD for precision for all of the target analytes that
were above the CRDL. The primary laboratory did not provide the acceptance limits for
laboratory duplicates.

4. Data comparison for cyanide by Method 9010B.

There was one cyanide determination. Cyanide was not detected by either laboratory.
There was 100% overall agreement for this determination. No data discrepancy was noted. The
QA and primary laboratorics reported that the sample SHM-96-5B required additional NaOH
preservative to achieve a pH of >12.

4a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: All the samples were analyzed within the method prescribed holding times.

Method Blanks: The method blank result for cyanide showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS): The QA laboratory reported that the LCS resuit for cyanide
was within the laboratory’s acceptance limits of 90-110%, at 98.5%. All of the spike levels,
percent recoveries and QC limits were appropriately indicated in the QA laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory did not report any
MS/MSD results for cyanide and they were not requested to on the C-O-C.

Laboratory Duplicate: The QA laboratory did not reported a duplicate result for SHM-96-5B.

4b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for cyanide.

Laboratory Control Sample (LCS): The primary laboratory did not report any LCS result for
cyanide. No evaluation of accuracy could be made for cyanide.

Matrix Spike (MS): The primary laboratory reported that the MS sample SHL-19MS was
recovered within the acceptance limits of 75-125% for cyanide at 102.1%.
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Laboratory Duplicate: The primary laboratory reported that the laboratory duplicate sample
results (both non-detects) were within the laboratory’s acceptance limits for cyanide.

5. Data comparison for anions by Method 300.0.

There were four anion determinations. In three of the determinations, target analytes were
detected by one or both laboratories. There was overall agreement in four (100%) of the cases
and quantitative agreement in three out of three (100%) of the cases. No data discrepancies were
noted.

Sa, Batch QC Evaluation for the QA laboratory-AMRO.

Holding Times: All of the samples were analyzed within the method prescribed holding times,
except for nitrate, which was only 3 hours outside the 48-hour holding time. The result for nitrate
was appropriately qualified by the laboratory with an “H”.

Method Blanks: The method blank results for anions showed no contamination above the
laboratory’s reporting limit. Chloride was detected below the reporting limit of 0.50 mg/1 at 0.17
mg/l.

Laboratory Control Samples (LCS): The QA laboratory reported that the LCS resulis for anions
were within the laboratory’s acceptance limits of 90-110%. All of the spike levels, percent
recoveries, and QC limits were appropriately indicated in the QA laboratory’s report..

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that the MS/MSD

results for anions were within the laboratory’s acceptance limits for accuracy at 90-110% and
precision at 20% RPD, except for ortho-phosphate at 80.4% and 82% recoveries. A slight low
bias to the sample result for ortho-phosphate would be expected. All of the spike levels, percent
recoveries, and QC limits were appropriately indicated in the QA laboratory’s report.

Laboratory Duplicate: The QA laboratory did not report any duplicate results for anions.
Sb. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: All of the anions were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed contamination above the laboratory’s
reporting limit for all the anions, except nitrate. Refer to the data validation report for the
qualification details.

Laboratory Control Samples (LCSs): The primary laboratory reported that all the LCS/LCSD’s
for anions were within the laboratory acceptance limits for accuracy at 85-115% and precision at
20% RPD, except for nitrate and ortho-phosphate at 117% and 135%, respectively. The spike
amount added and percent recoveries were all provided in the report.
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Matrix Spike (MS): The primary laboratory did not report any MS results for sample SHL-19MS,
although it was requested on the chain-of-custody. The evaluation of matrix effects on the
sample could not be determined.

Laboratory Duplicate: The primary laboratory did not report any laboratory duplicate results for
anions and precision could not be evaluated.

6. Data comparison for COD by Methed 410.1.

There was one COD determination. The primary laboratory reported COD at 29.9 mg/L
and the QA laboratory reported COD at 38 J mg/l. There was 100% overall and quantitative
agreement for this determination.

6a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for COD showed no contamination above the
laboratory’s reporting limit.

Laboratorv Control Samples (LCS): The QA laboratory reported that the LCS result for COD
was within the laboratory’s acceptance limits of 80-120%, at 98.5%. All of the spike levels,
percent recoveries, and QC limits were appropriately indicated in the QA laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory was not requested to
perform MS/MSDs on the sample SHM-96-5B.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate result for
COD.

6b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for COD.

Laboratory Control Sample (LCS/LCSD): The primary laboratory reported that the LCS/LCSD
for COD were within the acceptance limits for accuracy (85-1115%) and precision (20% RPD).
The spike amount added and percent recoveries were all provided in the report.




Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The primary laboratory was not requested to
perform MS/MSD’s on any of the samples for COD and no evaluation of accuracy and precision
based on matrix effects could be made.

Laboratory Duplicate: The primary laboratory did not report any laboratory duplicate results for
COD.

7. Data comparison for BOD by Method 405.1.

There was one BOD determination. No BOD was detected by either laboratory. There
was 100% overall agreement for this determination. No data discrepancy was noted.

7a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for BOD showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Samples (LCS/LCSDs): The QA laboratory reported that the LCS/LCSD
recoveries for BOD were within the laboratory’s acceptance limits for accuracy of 80-120% and
precision at 20% RPD, at 94.5%, 102% and 7.41% RPD, respectively. All of the spike levels,
percent recoveries, and QC limits were appropriately indicated in the QA laboratory’s report,

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): MS/MSDs are not applicable to BOD
analysis. Refer to LCS/LCSD data for accuracy and precision verification.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate results for
BOD.

7b. Batch QC Evaluation for the Primary Laboratory-STL-VT,

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding times.

Method Blanks: All of the method biank results showed no contamination above the laboratory’s
reporting limit for BOD.

Laboratory Control Sample (LCS/LCSDs): The primary laboratory reported that the LCS/LCSD
results for BOD were within the acceptance limits for accuracy and precision, at 98% and 100%
recoveries with a RPD of 2%. The spike amount added and percent recoveries were all provided
in the report.




Matrix Spike/Matrix Spike Duplicate (MS/MSDs): MS/MSD’s are not applicable to BOD
analysis and were not requested on the C-O-C. Refer to the LCS for accuracy verification.

Laboratory Duplicate: The primary laboratory did not provide any laboratory duplicate results
for BOD.

8. Data comparison for alkalinity by Method 310.1.

There was one alkalinity determination. Both laboratories detected alkalinity in the QA
sample SHM-96-5B. There was 100% overall and quantitative agreement for this determination,
No data discrepancy was noted.

8a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time,

Method Blanks: The method blank results for alkalinity showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS): The QA laboratory reported that the LCS recovery for
alkalinity was within the laboratory’s acceptance limits for accuracy (80-120%), at 102%. All of
the spike levels, percent recoveries and QC limits were appropriately indicated in the QA
laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that the
MS/MSD’s for alkalinity were within the laboratory’s acceptance limits for accuracy (80-120%)
and precision (20%RPD), at 104% and 99.8% recoveries with an RPD of 1.3%.

Laboratory Duplicate: The QA laboratory did not report any sample duplicate result for
alkalinity.

8b. Batch QC Evaluation for the Primary Laboratory-STL-VT.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
réporting limit for alkalinity.

Laboratory Control Sample/L.CS Duplicate (LCS/LCSDs): The primary laboratory reported that
the LCS/LCSDs for alkalinity were within the acceptance limits of 85-115% for accuracy and
within 20% RPD for precision. The spike amount added, percent recoveries, and QC limits were
all provided in the report.




Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The primary laboratory reported that the MS
for alkalinity was recovered within the acceptance limits of 75-125% at 100.0%.

Laboratory Duplicate: The primary laboratory reported the laboratory duplicate results for
sample SHL-19DUP were within the acceptance limits of 20% RPD at 0.32%.

9. Data comparison for hardness by calculation by Method 2340B.

There was one hardness determination. Both laboratories detected hardness in the QA
sample SHM-96-5B. There was 100% overall and quantitative agreement for this determination
and no data discrepancy was noted.

9a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for hardness showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS): The QA laboratory reported that the 1.CS recovery for
hardness was within the laboratory’s acceptance limits for accuracy (80-120%) at 100%. All of
ST the spike levels, percent recoveries and QC limits were appropriately indicated in the QA
laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that the MS/MSD
recoveries for hardness were within the laboratory’s acceptance limits for accuracy (80-120%)
and precision (20% RPD), at 91% and 99.6%, and 3.14% RPD, respectively. All of the spike
levels, percent recoveries and QC limits were appropriately indicated in the QA laboratory’s
report.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate results for
hardness.

9b. Batch QC Evaluation for the Primary Laboratory-STL-VT.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for hardness.

Laboratory Control Samples (LCS/LCSD ’s): The primary laboratory did not report any LCS
results for hardness. Based on the trace metals results for calcium and magnesium the results
were within the acceptance limits.



Matrix Spike/Matrix Sipke Duplicate (MS/MSDs): The primary laboratory did not report any
MS/MSD results for hardness. Based on the trace metals results for calcium and magnesium the
results were within the acceptance limits.

Laboratory Duplicate: The primary laboratory reported that the duplicate results for hardness for
sample SHL-19 were within the acceptance limits for precision (20% RPD) at 2.9%.

10. Data comparison for TDS and TSS by Methods 160.1 and 160.2.

There was one total dissolved solids determination (TDS) and one total suspended solids
(TSS) determination. Both laboratories reported detectable levels of TDS and TSS in the QA
sample SHM-96-5B. There was 100% overall and quantitative agreement for the TDS
determination and 0% overall and quantitative agreement for the TSS determination. One major
data discrepancy was noted for the TSS determination where the QA laboratory reported TSS at
14 mg/1 and the primary laboratory reported 29.9 mg/l.

10a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding times.

Method Bianks: The method blank results for TDS and TSS showed no contamination above the
laboratory’s reporting limits.

Laboratory Control Sample (LCS): The QA laboratory reported that the LCS recoveries for TDS
and TSS were within the laboratory’s acceptance limits at 90.3% and 103%, respectively. All of
the spike levels, percent recoveries, and QC limits were appropriately indicated in the QA
laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): MS/MSD’s are not applicable for TDS and
TSS.

Laboratory Duplicate: The QA laboratory did not report any duplicate sample results.

10b. Batch QC Evaluation for the Primary Laboratory-STE-VT.
Holding Times: The QA sample was analyzed within the method prescribed holding times.

Method Blanks: All ot.‘ the method blank results showed no contamination above the laboratory’s
reporting limit for TDS and TSS.

Laboratory Control Sample (LCS/LCSD): The primary laboratory reported that all the
LCS/LCSD’s for TDS and TSS were within the acceptance limits of 80-120% for accuracy and
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20% RPD precision. The spike amount added and percent recoveries were all provided in the
report.

Matrix Spike/Matrix Sipke Duplicate (MS/MSDs): MS/MSD’s are not applicable for TDS and
TSS.

Laboratory Duplicate: The primary laboratory reported the duplicate sample results for SHL-
19DUP were within the acceptance limits of 20% RPD for TDS and TSS at 0% and 0% RPD’s,
respectively.

11. Data comparison for total organic carbon (TOC) by Method 9060.

There was one TOC determination. Both laboratories detected TOC 1n the QA sample
SHM-96-5B, There was 100% overall and quantitative agreement for this determination. No data
discrepancy was noted. The cooler was at the proper temperature when received at the sub-
contracted laboratory, STL-Connecticut.

11a. Batch QC Evaluation for the QA laboratory-AMRO.,

Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank resuits for TOC showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS}): The QA laboratory reported that the LCS recovery for TOC
was within the laboratory’s acceptance limits for accuracy (85-115%), at 99%. All of the spike
levels, percent recoveries and QC limits were appropriately indicated in the QA laboratory’s
report.

Matrix Spike (MS): The QA laboratory reported that the MS/MSD’s for TOC were within the
laboratory’s acceptance limits for accuracy (75-125%) at 96%.

Laboratory Duplicate: The QA laboratory reported that the laboratory duplicate result for TOC
was within the 20% RPD acceptance limit at (0.4%.

11b. Batch QC Evaluation for the Primary-Sub Laboratory-STL-Pittsburgh.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for TOC.
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Laboratory Control Sample/Duplicate (LCS/LCSD 's): The primary laboratory reported that the
LCS/LCSD’s for TOC were within the acceptance limits for accuracy (85-115%) at 107% and
103%, and for precision (20% RPD) at 3%. The spike amount added, percent recoveries, and the
QC limits were all provided in the report.

Matrix Spike/Matrix Sipke Duplicate (MS/MSDs): The primary laboratory did not report any

MS/MSD results for TOC and no evaluation of accuracy or precision based on matrix effects
could be made. Refer to the LCS/LCSD for accuracy and precision verification,

Laboratory Duplicate: The primary laboratory did not report any laboratory duplicate results for
TOC.

12. References.

a. Data Reports for Shepley’s Hill Landfill Long Term Monitoring, Devens,
Massachusetts, prepared by the primary laboratory, Severn Trent Laboratories, Inc., 208 South
Park Drive, Suite 1, Colchester, VT, 05446, were received 7 January 2004. The QA laboratory’s
data report, prepared by AMRO Environmental Laboratories Corporation, 111 Herrick Street,
Merrimack, NH. 03054, were received 4 December 2003,

b. EM 200-1-6, Chemical Quality Assurance for Hazardous, Toxic and Radioactive
Waste (HTRW) Projects, dated 10 October 1997,

¢. Shell for Analytical Chemistry Requirements, Appendix I of EM 200-1-6, USACE,
February 2001.
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APPENDIX A
KEY TO COMMENTS ON DATA COMPARISON TABLES

0 - Data agrees if any one of the following applies:

- Both values are less than respective detection limit (N<MDL)

- N|<MDL] and N2>MDL1 but <MDL3*

- Both values are above respective detection limit (N>MDL) and difference between two values satisfies
conditions below

For all analyses in a water matrix and for metals analysis in soil:
<2X difference

For all other analyses:

<4X difference

I - Minor contamination by laboratory contaminant
2 - Not tested by both laboratories
3 - Minor data discrepancy, disagreement not serious, if any one of the following applies:

- Ni<MDL, and N.>MDL., and the difference between values N * docs not exceed the upper limit (described
below) defining & minor data discrepancy

- Both values are above respective detection fimit (N>MDL*) and conditions described below apply to the
difference between the two values

For all analyses in a water matrix and for metals analysis in soil:
2X<difference<3X

For all other analyses:

4X<difference<SX

4 - Major data discrepancy, disagreement serious, if any one of the following applies:

- N\<MDL, and No>MDL; and the difference between values N> and MDL,* exceeds the 1imit {(described below)
defining a major data discrepancy

- Both values are above respective detection limit (N>MDL*) and conditions described below apply to the
difference between the two values

For all analyses in a water matrix and for metals analysis in soil:
>3X difference

For all other analyses:

=5X difference

MDL = Method Detection Limit
N = Analytical result
* . Not all < values are MDLs. Values which are not MDLs will be noted.

Key to data qualifiers:

B - detected in method blank

DO - Diluted out

J - estimated value, above MDL but below practical quantitation limit
NA - Not analyzed

ND - Not detected

NR - Not reported
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COMPARISON OF QA & CONTRACTOR RESULTS Page 1 0f 2

PROJECT:|SHEPLEY'S HiLL LANDFILL, SPRING 2064

i

QA SAMPLE No.: 0405037-01A CbN']‘IlA("]'ORS SAMPLE No.: 569953

QA FIELD 1Dy SHM-96-58-0QA | CONTRACTORS FIELD ID; SHM-96-58
QA ANALYSIS DATL: 5/15/04 CONTRACTOR'S ANALYSIS DATE] 5/6/04
QA LABORATOQRY: AMRO CONTRACTOR'S LABORATORY: STL, VT !
EXTRACTION METHOD: 50308 EXTRACTION METHOD: S5030B |
ANALYSIS METIIOD: 8260B ANALYSIS METHOD: 8260B
i
MATERIAL DESCRIPTION] WATER
DATL SAMPLED:| 5/5/04
UNITS:|  ug/L
Target Analyte AMRO AMRO STL-VT STL-VT
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB| LRL CONTRACTOR | CODE
Dichlorodifluoromethane < 5.0 < 5.0 0
Chlozomethane <30 < 5.0 0
Yinyl Chloride <20 < 3.0 o}
Bromomethane <0 < 5.0 \]
Chlorocthane <30 <3.0 0
‘Trichlorofiuoremethane <20 < 3.0 0
Acrolein NR <50 2
Freon TF NR < 5.0 2
. I.1-Dichlorocthene < 1.0 <50 0
i Acctone | <10 <50 0
Methyi lodide NR <50 N
Carbon Disulfide <20 <50 )
Allyl Chleride NR <350 [
Methylene Chloride < 35.0 < 5.0 i Q
Acrylonitrile | NR <50 2
trans-1,2-Dichlorocthene <20 < 5.0} {
1,2-Dichlorocthene (total) NR <54) 2
Methyl-t-Butyl Ether <20 <50 0
1,1-Dichlerocethanc <20 <5.0 L]
Vinyi Acetate NR <5.0 2
Chloroprene NR <35.0 2
¢is-1,2-Dichlorocthene < 2.0 <350 0
2-Butanone <10 < 5.0 0
Proionitrile NR <20 2
Methacrylonitrile NR < 3.0 2
Bromochloromethane <20 <50 ; 0
Tetrahydrofuran NR <50 2
Chloroform <20 <350 0
1,1,1-Trichloroethane <2.0 <50 0
Carbon Tetrachloride <2.0 <350 0
Isobutyl Afcolwol NR < 250 2
Benzene l < 1.0 <5.0 0
1.2-Dichlorocthane <20 < 5.0 0
Trichloroethene <30 < 5.0 0
1,2-Dichlorepropane <2.0 < 5.0 0
Methyl Methacryiate NR < 5.0 2
Dibromomethane < 2.0 < 5.0 0
1.4-Dioxane NR < 25{) 2
Bromodichloromethane <20 < 5.0 0
2-Chloroethyl Vinyl Ether NR <50 2
cis-1,3-Dichloropropene <1.0 <3.0 0
i
"""" SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED |
J=Estimated value greater than one half the reporting limit.
B=Analyic was detected in method Blank. i

shi(5-4-04)voas.xls



COMPARISON OF QA & CONTRACTOR RESULTS Page 2 of 2

PROJECT: |SHEPLEY'S HILL LANDFILL, SFRING 2004

I
QA SAMPLE No.: 0405037-01A CONTRACTORS SAMPLT No.: 569933

QA FIELD 1D S1IVI-Y6-58-0A | CONTRACTORS FIELD I1D: SITIM-96-51B
QA ANALYSIS DATI 5715404 CONTRACTOR'S ANALYSIS DATE 5/6/04
QA LABORATORY AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: HIA0B EXTRACTION METHOD: 50308
ANALYSIS METHOD, 42608 ANALYSIS METHOD: 32008
MATERIAL DESCRIPTION:| WATER
DATE SAMPLED:|  5/5/04 -
UNITS:|  ug/L.
Targel Analyte AMRO AMRO STL-VT STL-VT
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB LRL CONTRACTOR CODE
J-Methyl-2-pertanane <10 < 5.0 0
Talueng | i <10 <5.0 0
trans- |, 3-Dichloropropene <10 <35.0 0
Ethy] Methacrylate [ NR <5.0 2
1,1.2-Trichlorocthane <2.0 <50 0
Tetrmehlorocthene <2.0 <54 &
2-Hexsnong < 1 < 5.4 ]
Dibromochloromethane <2.0 < 5.4 i
1.2-Dibromoethane <240 < 5.0 )
Chlorobenzene <20 <5.0 0
1,1.1,2-Tetrachloroethane <24 <5.0 i)
Ethylbenzene <24 <50 0
Xylene (m,p) <28 <50 0
Xylenc {tolal) <20 < 5.0 0
Xylene (o) <2.0 <5.0 0 {"
Styrene | <20 <5.0 0
Bromolorm <2.0 <50 0
Isopropylbenzene <20 <350 0 .
cis-1,4-Dichioro-2-butene NR <50 2
1.1.2.2-Tesrmechlerocthune < 2.0 <50 1]
1.2.3-Trichloropropanc <20 <5.0 0
trans- 1.4-Dichloro-2-butenc NR < 5.0 2
1.3-Dichlorobenzene < 2.0 <50 [\]
1.4-Dichlorobenzene <20 <50 0
1.2-Dichlorobenzene <20 <35.0 0
1,2-Dibromo-3-Chloroprepmne | < 5.0 <3.0 0
1,2 A-Trichlorobenzene <2.0 < 5.0 0
Hexachlorobutadiene <2.0 < 5.0 0
Naphthalene < 5.0 <35.0 0
2,2-Dichioropropang <2.0 <5.0 0
1,1-Dichioropropeny <2.0 <50 0
1,3-Dichioropropang <2.0 <50 4]
Bromobenzene <20 < 5.0 o
n-T'ropylbenzene <20 <50 0
2-Chloratotuene <20 <58 i
4-Chlorotoluene <20 < 5.0 {
1.3,5-Trimethylbenzene <24 < 5.0 {
ter-Butylbenzene | <24 <54 @
1.2, 4-Trimethylbenzene <24 <5.0 &
sec-Butylbenzene <24 <5.0 ]
d-isepropyliolienc < 2.4 <50 {
n-Butylhenzene <0 < 5.0 a4
1,2,3-Trichlorobenzene <20 <350 i)
| |
SURROGATE RECOVIERIES (%) QA PRIMARY
|
Dibromefloromethane {70-130) 104 Toluenc-d§ (88-110 99
1.2-Dickloroethane-d4 (74-136) 6.4 1.2-Bichlotoethane-dd {72-141) 96
Toulene-d8 (70-130) 106 Bromofluorobenzene (72-122) | 108
4-Bromedfluorebenzene {70-130 93.8 1,2-Dichlorobenzenc-dd (69-124) 1430
SEE APPENDEX A FOR KEY TO COMMENTS
NR=NOT REPORTED |
J=Estimated value greater than one half the reporting limit,
B=Analyte was detected in method blank.,
* = Surrogates outside of acceptable limits)




COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:|SHEPLEY'S NILL LANDFILL, SPRING 2004

QA SAMPLE No.: 0405037-01B CONTRACTORS SAMPLE No.: 569953
QA FIELD 1D SHM-90-5B-QA i CONTRACTORS FIELD 1D: SHM-96-5B
QA ANALYSIS DATE; 5/10004 CONTRACTOR'S ANALYSIS DATE: 5/11/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY STL, VT
EXTRACTION METHOD: 3010A EXTRACTION METHOD: 3010A
ANALYSIS METHOD: 60108, 7000 Serics and Hp-7470A ANALYSIS METHOD: 60108, He-7470A
MATERIAL DESCRIPTION: WATER
DATE SAMPLED: 5/5/04
UNITS: ) ug/l.
COMPARISON
Target Analyte AMRO AMRO STL-VT STL-VT CODE
QA LAR QALAD CONTRACTOR  CONTRACTOR Dup- QA split
LRL RESULTS LRL RESULTS| Ficld Dup | RPD'sy RP'D's

| | |
Aluminum < 200 - 27.7U 17.6 U NC 4
Antimony <20 48U 274U NC 0
Arsenic <3.0  [{SWTO60A 470 3890 2 L0
Barium <200 135U 5558 1.8 0
Beryllium <30 030U 0.20 U NC 0
Cadmium| <30 0.40 U 0.30U NC 0
Calciuum <2500 30520 80400 2 0
Chromium < {0 0.90U 25 NC 0
Colbolt < 5) 290 16.8 B 1.2 0
Copper <23 24U 2418 NC 0
iron < 100 299U 38500 ! 0
Lead <30 (SW7421) 1.4U 268 2] 0
Magnesinm < 2500 2952 U 12600 2 0
Manganese <i5 0.90 U 8750 2 0
Mercury <{0.20  |(SWT470A 010U [{5-12-04) 010U NC 0
Nickel <40 135U i3.0B 5 0
Potassium < 2500 32741 11000 3 0
Selenium <350 (SW774(0) 30U 36U NC 0
Silver <7.0 1.7U 1.0U NC 0
Sedium <2500 539U 30200 3 0
Thaliium <5.0 (SW7841) 36U 35U NC 0
Vanadium <30 30U 1.4 U NC 0
Zine <20 250 7.2B [ 0

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NOT REPORTED |

U= Not Detected at the Reporting Limit

B= Less than the Contract Required Detection Limit (CRDL),

but greater than the Instrusnent Detetion Limit (IDL).,

J= Analyle detected below quantitation limit.

shl{5-5-04)meials.xls



\ \ l | i

COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:ISHEPLEY'S HILL LANDFILL, SPRING 2004

I ] é

QA SAMPLE No.: 0405037-01 CONTRACTORS SAMPLE No.; 527219

QA FIELD ID: SHM-%6-5B-QA ! CONTRACTORS FIELD [} SHM-96-5B
QA ANALYSES DATE! See Below CONTRACTOR'S ANALYSIS DATE Sece Below
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY STL,VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 30600 ANALYSIS METHOD: 3000

MATRIX:! WATER

DATE SAMPLED:}  5/5/04

| UNITS: mg/L
Target Asalyte | AMRO AMRO STL-VT STLVT USACE {
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB] LRL CONTRACTOR CODE | RPD
Chloride, CL 10U (5-7-04) 1.0U  [(5-18-04) 0
Nitrate, as N 0.20U | (5-7-04) 020U | (5-7-04) 0
Othophosphate, as P L350 | (5-7-04) 0.20U | (5-7-04) 0
Sulfate, S04 1.0 | (5-7-04) 020U | (5-7-04) 0

SEE APPENDIX A FOR KEY TO COMPARISON CODES

NR=NOT REPORTED | |

U= Not detected at or above the Reporting Limit

J= Estimated value, below the Reporting Limit

LRL= Laboratory Reporting Limit

H= Method specific helding time exceeded.

shi(B-5-04)inorganics xls
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COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:|SHEPLEY'S HILL LANDFILL, SPRING 2004

| QA SAMPLE No.: 0405037-61 CONTRACTORS SAMPLE No.; 569953
E QA FIELD 1D SHM-96-5B-QA 1 CONTRACTORS FIELD 1D SHM-96-58
QA ANALYSIS DATE] 5/10/04 CONTRACTOR'S ANALYSIS DATE NR
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY ; STL, VT
EXTRACTION METHOD; NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 901013 ANALYSIS METHOD! 3354

MATRIX: WATER

DATE SAMPLED:) 5/5/04

UNITS:| mg/L
Target Analyle AMRO AMRO STL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL [QA LABI LRL CONTRACTOR CODE | rPP

Cyanide (CN) 0.020 U 0610 U

\ |

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NOT REPORTED | ! i

*Note: Cyanide sample was adjusted for pH to >12 when it was received at the lab,

U= Not detected at or above the Reporting Limit

LRL= Laboratory Reporting Limi |

shi{5-12-03}inorganics.xls




COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:ISHEPLEY'S HILL LANDFILL, SPRING 2004

QA SAMPLE No.: 040503 7-01 CONTRACTORS SAMPLE Ne.: 1569953
QA FIELD ID: SHM-96-5B-QA | CONTRACTORS FIELD [D: 1S1IM-96-5B
QA ANALYSIS DATE: 3/6/04 CONTRACTOR'S ANALYSIS DATL: 15/13/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 4104 ANALYSIS METHOD: 410.1
MATRIX:| WATER
DATE SAMPLED:| 5/5/04
UNITS:|  mg/l
Target Analyte AMRO AMRO STL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRI | QA LAB LRL CONTRACTOR CODE | RPD

|

Chemieal Oxygen Demand (COD)

50U 200U

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NOT REPORTED ] \

U= Not detected at or above the Reporting Limit

LRL= Laboratory Reporing Limit

shi(5-12-03}inorganics.xls
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COMPARISON OF QA & CONTRACTOR RESULTS
PROJECT:|ISHEPLEY'S HILL LANDFILL, SPRING 2004

QA SAMPLE No.: G403037-01 CONTRACTORS SAMPLE No.: 569953
QA FIELD Dy SHM-96-5B-QA J CONTRACTORS FIELD 12y SHM-96-5B
QA ANALYSIS DATE! 513/04 CONTRACTOR'S ANALYSIS DATE 5/25/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY? STL. VT
EXTRACTION METHOL: NA EXTRACTION METHOD NA
ANALYSIS METHOD: 310.2 ANALYSIS METHOD: 310.1

MATREX:] WATER
DATE SAMPLED:| 5/5/04

) UNITS:| mg/L
Target Analyle AMRO AMRO STL-VT STL-VT USACE
0QA LAR RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAR LRL CONTRACTOR CODE RPD

Total Alkalinity as CaCO3| 10U 200U

SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTER | | |
H=METHOD PRESCRIBED HOLDING TIME EXCEEDED
LRL= Laboratory Reporting Limil!

shli{5-12-03)incrganics.xls
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COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:|SHEPLEY'S ITILL LANDFILL, SPRING 2004

l l | |

QA SAMPLE No.: 0405637-01 CONTRACTORS SAMPLE No.: 569953
QA FIELD 1Dy SHM-86-5B-0A [ CONTRACTORS FIELD [D: SHM-96-5B
QA ANALYSIS DATE: 5/10/04 CONTRACTOR'S ANALYSIS DATE: 341 1/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 2340B ANALYSIS METHOD: 2340B

MATRIX: WATER

DATE SAMPLED:, 5/5/04

UNITS:! mg/L ;7

Target Analyte AMRO AMRO STEL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRI [QA LAB] LRL CONTRACTOR CODE | RPD

g

Total Hardness as CaCO3* BU

SEE APPENDIX A FOR KEY TO COMMIENTS

NR=NOT REPORTED i

*Note: Hardacss as calculated by the separate determinations of caleium and magnesium,

expressed as nig equivalent CaCO3/L by Method 2340B.

U= Not detected at the reporting limit

LRL= Laboratory Reparting Limit

shl{5-12-03)inorganics.xls
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COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:SHEPLEY'S HILL LANDFILL, SPRING 2004
[ | f
QA SAMPLE Na.: 0405037-01 CONTRACTORS SAMPLE No.: 369933
QA FIELD 1D SHM-96-53-QA | CONTRACTORS FIELD 1D: SHiM-96-58
QA ANALYSIS DATE: 5104 CONTRACTOR'S ANALYSIS DATE; 317104
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 403.1 ANALYSIS METHOD: 405.1
MATRIX:| WATER
DATE SAMPLED:| 5/5/04
| UNITS:| mg/L
Target Analyte AMRO AMRO STL-VT ISTL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB] LRL CONTRACTOR CODE ¢ RPD
Bintogica] Oxygen Demand (5 Day) 20U i4u 0 NC
|
SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED [ ]
U= Net deteeted at or above the Reporting Limit
NC=Not calculated | i
LRL= Laboratory Reporting Limit

shi(5-12-03)incrganics.xls
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COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT: SHEPLEY

'S HILL LANDFILL, SPRING 2004

QA SAMPLE No.: 405037-01 CONTRACTORS SAMPLE No.: 369953
QA FIELD I1D: SHM-96-5B-QA | CONTRACTORS FIELD ID; SHM-96-5B
QA ANALYSIS DATE: 5/6/2004(tds+iss) CONTRACTOR'S ANALYSIS DATE 5-6-04{1ds). 5-10-04(1ss)
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY STL. VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 160.1 and 160.2 ANALYSES METHOD:, 160.1 and 160.2
MATRIX: WATER
DATE SAMPLED: 5/5/04
UNITS:| mg/L
Target Analyle AMRO AMRO STL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAD I LRL CONTRACTOR CODE RPD
Total Dissolved Solids (TDS by 160.1) 10U 504 0
Total Suspended Solids (TSS by 160.2) 40U 050U Major 4

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NOT REPORTED !

LRL=Luaboratery Reporling Limit

Li= Mot detected at or above the Reporling Limit

shl{5-12-03}inorg

anics.xls
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COMPARISON OF QA & CONTRACTOR RESULTS
PROJECT:ISHEPLEY'S HILL LANDFILL, SPRING 2004
i | \ 1
QA SAMPLE No. 2(536-1| CONTRACTORS SAMPLIE No.: 369953
QA FIELD ID: SHM-96-5B-0QA l CONTRACTORS FIELD 1D SHM-96-5B
QA ANALYSIS DATE: S/19/04 [ CONTRACTOR'S ANALYSIS DATE] 5/14/04
QA LABORATORY:! STL-Connecticus (subconsracted) CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METLIOD:, 9064.0 ANALYSIS METHOD: S060.0
MATRIX: WATER
DATE SAMPLED:|  5/5/04
UNITS] mgL
!
Targel Analyte AMRO AMRO STL-VT STL-VT | USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB' LRL CONTRACTOR CODE RPD
Total Organic Carbon ('i'OCj 1.0U 10U ]

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NOT REPORTED |

LRL=Laboratery Reporting Limit

U= Not detected at or above the Reporting Limit

shl(5-12-03}inorganics.xls



APPENDIX C

SAMPLE RECEIPT & CUSTODY DOCUMENTATION



AMRO Enviranmental SAMPLE RECEIPT CHECKLIST 111 Herrick Street
Laboratories Corporation Merrimack, NiH 03054
(603) 424-2022
Client. HS ARMY CokFS oF EnfG/JEERS — AMROID: 0405037
Project Name: SHELCLEY'S Ll (HVDEILL LT Date Rec.: S-p—0F
Ship via: (circle one) £ed Ex.) UPS , AMRO Courier, Date Due: o 174
Hand Del., Other Courier, Other: ’
ltems 1o be Checked Upan Receipt Yes No NA Camments
1. Army Samples received in individual plastic bags? L
2. Cuslody Seals present? v
3. Custody Seais Inlact? v
4, Air Bill included in folder if received? [l
5. Is COC included with samples? [
6. Is COC signed and dated by client? I :
7. Laboratory receipt temperature. TEMP = 5 o ¥
Samples rec. with ice _k_/ ice packs___ neither___
8. Were samples received the same day they were sampled? L
Is client temperature 4°C £ 2°C? v
If no obtain authorization from the client for the analyses.
Client authorization from: Date: Obtained by:
9. is the COC filled out correctly and completely? L~
10. Does the info on the COC match the samples? [
11. Were samples rec. within holding tima? e
12. Were all samples properly labeled? e
13. Were all samples properly preserved? L
14. Were proper sample containers used? 2
15, Were all samples received intact? {none broken or leaking) L
16. Were VOA vials rec. with no air bubbles? v
17. Were the sample volumes sufficient for requested analysis? e
18. Were all samples received? Z
19. VPH and VOA Sails only: L
Samgling Method VPH (circle one); M=Methanol, E=EnCore (air-tight container)
Sampling Methed VOA (circle one): M=Methanol, SB=Sadium Bisulfate, E=EnCore, B=Bulk
If M or S8
Does praservative cover the seil?
if NO then client must be faxed.
Does preservation level come close to the fill line on the vial?
If NO then client must be faxed.
Were vials pravided by AMRO?

If NO then weights MUST he obtained from client

Was dry weight aliquot provided? | |

|

If Nd then fax client and inform the VOA lab ASAP.

20. Subcontracted Samples:

What samples sent: (P / H

Where sent;
Date:
Analysis; 7o0cC

TAT: & 72)

21, Information entered into:

internal Tracking Log? [

Dry Weight Log? - t—"

Client Log? [

Composite Log? [

Filtration Log? v
Received By. ¢ Date: 5-é_0;4 Logged inBy: e Date: S & ~ O 9&
Labeled By: <. Date: . 5~ & --0 Checked By: Date!

NA= Not Apnolicahla AriArmamme farmeleamealaras Dan 40 A2 NN
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Chemical Quality Assurance Report
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SHEPLEY’S HILL LANDFILL LONG TERM MONITORING
DEVENS, MASSACHUSETTS
17 NOVEMBER 2004 - QA SAMPLING EVENT

CHEMICAL QUALITY ASSURANCE REPORT
No. E0776-111704

Executive Summary

QA samples from one shipment for Shepley’s Hill Landfill Long Term Monitoring,
Devens, Massachusetts were analyzed by the QA laboratory, resulting in a total of 101 target
analyte determinations. The shipment contained one QA water sample and one trip blank sample,
and was received in good condition. The data report from the QA laboratory, AMRO,
Merrimack, NH, dated 17 December 2004, was used in the comparison. In 34 of these
determinations, target analytes were detected by one or both laboratories. Results from the
analysis of QA samples were compared with results from analysis of the corresponding primary
samples (Reference 12a). The primary and QA samples agreed overall in 100 out of 101 (99.0%)
of the comparisons. Primary and QA samples agreed quantitatively in 33 out of 34 (97.1%) of
the comparisons. Quantitative agreement represents only those determinations where an analyte
was detected by at least one laboratory. Only one minor data discrepancies between results from
the primary and QA sample were noted. Refer to Table 1 for a QA split sample data comparison
summary.

The QA laboratory’s data report was evaluated based on the information that was
provided. All of the data comparisons for Methods VOAs-8260B, TAL Metals-6010B, CN,
Anions, BOD, COD, Alkalinity, TSS, Hardness and TOC were in excellent overall and
quantitative agreement. There was one minor discrepancy noted for the TDS determination. No
obvious explanations could be offered. There was very little bias to any of the QA laboratory’s
sample results and only a few minor QC deviations were noted in their case narrative. The data is
complete, usable, and satisfies the DQO’s for the project.

The primary laboratory’s data report was evaluated based on the information that was
provided. As stated above, all of the data comparisons for all of the analyses were in excellent
overall and quantitative agreement, except for TSS. The primary laboratory’s wet chemistry data
report has historically lacked some of the information necessary to completely evaluate the batch
QC. The primary laboratory has since changed their report format and most of the missing
supporting QC information is now present in the report. STL-VT has responded to the Corps
request to supply the missing information needed to perforn: a complete evaluation of the data
quality.

The QA and primary laboratory’s reporting limits were comparable, except for metals
where the QA Iaboratory’s reporting limits were between two and ten times higher. The primary
laboratory reported the sample IDs in which tentatively identified compounds (TICs) were
detected. The QA sample SHM-96-5B was reported to contain no TICs, This CQAR is based on

ES-1



the laboratory reporting limits because the detection limits were not always provided or well

defined.

QA analyses were performed by AMRO Environmental Laboratories, Inc., 111 Herrick
Street, Merrimack, NH, 03054 and Severn Trent Laboratories, Inc., 450 William Pitt Way,
Pittsburgh, PA 15238-1330. The primary laboratory was Severn Trent Services, 208 South Park
Drive, Suite 1, Colchester, VT, 05446.

Quality Assurance Split Sample Data Comparison Summary

Table ES-1

Overall Agreement (1) Quantitative Agreement (2)
Method Parameter Number Percent Number Percent
8260B Volatiles 66/66 100 11/11 100
6020/7471 | Metals/Mercury 23/23 100 15/15 100
9010B Cyanide 1/1 100 NA NA
300.0 Anions 4/4 100 3/3 100
410.1 COD 1/1 100 1/1 100
405.1 BOD 1/1 100 NA NA
310.1 Alkalinity 1/1 100 1/1 100
130.2 Hardness 1/1 100 1/1 100
160.1 TDS 0/1 0 0/1 100
160.2 TSS 1/1 100 1/1 100
9060 TOC 1/1 100 1/1 100
Total 100/101 99.0 33/34 97.1
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 delected by at least one

laboratory.

Sample ID

TABLE ES-2

OA ANALYSES PERFORMED

Matrix Sample Date

ANALYSIS

SHM-96-5B-QA

Water

11-17-04

5030B/8260B-Volatiles
3010A/6010B-1CP Metals, 7470A-Mercury,
7000- Series by GFAA (As, Se, Tl and Pb)

9010B-Cyanide

300.0-Anions by lon Chromatography
410.1-COD

405.1-BOD

310.1-Total Alkalinity as CaCO3

2340B-Total Hardness by Calculation
160.1-Total Dissolved Solids (TDS)
160.2-Total Suspended Solids (TSS)
9060-Total Organic Carbon {(TOC) by STL-CT

Trip Blank

Water

11-17-04

5030B/8260B-Volatiles

ES-2



SHEPLEY’S HILL LANDFILL LONG TERM MONITORING
DEVENS, MASSACHUSETTS
17 NOYEMBER 2004 QA SAMPLING EVENT

CHEMICAL QUALITY ASSURANCE REPORT
No. E0776-111704{sample date)

0A Findings
1. QA sample shipping and chain-of-custody deficiencies.

AMRO Environmental Laboratories Corporation, Merrimack, NH, received one shipment
containing one QA water sample and a trip blank. The samples were received in good condition
on 17 November 2004. Proper sample handling protocols were followed for this shipment,
except the cyanide sample container needed to be adjusted for pH at the lab to greater than 12 pH
units. The sample SHM-96-5B-QA has historically required additional NaOH to be added by the
QA laboratory in order to adjust the pH to greater than 12 pH units.

Copies of the chain-of-custody form document and the cooler receipt form are appended
to this report for reference.

2. Data comparison for volatiles (VOC) by Method 8260B.

There were 66 volatile determinations. In 11 of these determinations, target analytes were
detected by one or both laboratories. There was overall agreement in 66 (100%) of the cases and
quantitative agreement in 10 out of 10 (100%) of the cases. No data discrepancies were noted.

The QA laboratory’s target analyte list consisted of 66 volatile compounds, which were
all analyzed by the primary laboratory whose target analyte list consisted of 84 volatile
compounds. The primary laboratory was requested to report the presence of Tentatively
Identified Compounds (TIC’s) in all the samples. The primary laboratory sample SHM-96-5B
was reported not to contain any TIC’s.

2a. Batch QC Evaluation for the QA Laboratory-AMRO.

Holding Times: All of the volatile samples were analyzed within the method prescribed holding
times.

Method Blanks: Results of all the method blanks that were associated with the QA split sample
showed no contamination above the laboratory’s reporting limit for any of the target analytes,

Trip Blanks: Results of the trip blank that was associated with the QA split sample showed no
contamination above the laboratory’s reporting limit for any of the target analytes.



Laboratory Control Sample: The QA laboratory spiked the LCS with all of their 66 target
analytes, The spiking levels, percent recoveries, and the QC limits were appropriately indicated
in the report. The QA laboratory reported that the LCS-11/26/04 was within the acceptance
limits for all of the target analytes, except for 15 of the compounds which were marginally
outside the acceptance limits. None of these compounds were detected in the sample SHM-96-
5B, indicating only a slight low bias to the non-detects for these compounds.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that all of the
target analytes were within the acceptance limits for accuracy and precision, except for four
compounds. None of these compounds were detected in the sample SHM-96-5B and this would
not affect the results,

Surrogates: All of the surrogate recoveries for the samples and the QC samples were within the
laboratory’s acceptance limits.

2b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: The method blank result associated with the QA sample showed no
contamination above or below the laboratory’s reporting limits for any of the target analytes.

Trip Blanks: All of the trip blank results for all of the target analytes showed no contamination
above the laboratory’s reporting limits.

Laboratory Control Sample (LCS/LCSDs): The primary laboratory reported that all of the target
analytes in the LCS/LCSD were within the acceptance limits for accuracy and precision, except
for the following marginal recoveries: MCNAB-LLCS/LCSD at 0/84 RPDs and 6/168 spike
recoveries, and MCNAC-LCS/LCSD at 0/84 RPDs and 5/168 spike recoveries. This would not
significantly affect the sample results, since none of the compounds were detected in any of the
samples. All 84 of the target analytes were spiked into the LCS samples. The amount spiked,
percent recoveries and control limits were provided in the report.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): The primary laboratory reported that all of the
&4 target analytes were within the laboratory’s acceptance limits for accuracy and precision for
sample SHL-19MS and SHL-19MSD, except for 10 compounds. This would not significantly
affect the sample results, since none of the compounds were detected in any of the samples. The
2:chloroethyl vinyl cther was not detected in the sample SHL-19 and a low bias to these non-
detects would be expected for this sample. These exceedences were properly documented in the
case narrative and on the form I1I’s.

Surrogates: All of the surrogate recoveries for the samples and the QC samples were within the
laboratory’s acceptance Iimits.



3. The data comparison for ICP metals by Methods 6010B and mercury by 7470A.

There were 22 ICP-metals determinations and one mercury determination. In 15 of these
determinations, target analytes were detected by one or both laboratories. There was overall
agreement in 23 (100%) of the cases and quantitative agreement in 15 out of 15 (100%) of the
cases. No major or minor data comparison discrepancies were noted.

3a. Batch QC Evaluation for the QA Laboratory-AMRO.
Holding times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank sample results for all of the target analytes showed no
contamination above the laboratory’s reporting limits. Trace levels below one half of the
reporting limits were reported for calcium, copper, iron, manganese, potassium, sodium, mercury
and zinc. These target analytes should have been qualified by the Iab with a “B”, denoting that
they were also detected in the associated method blank.

Laboratory Control Sample (LCS): The QA laboratory reported that all of the LCS results were
within the laboratory’s acceptance limits of 80-120%. The QA laboratory provided the spike
amount, percent recoveries, and the QC limits in all the data reports.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that all of the
MS/MSDs were within the laboratory’s acceptance limits for accuracy (75-125%) and precision
(20% RPD) for all the ICP-metal target analytes, except for arsenic due to the high native
concentration in the sample SHM-96-5B relative to the spike amount. All of the spike levels,
percent recoveries and QC limits were provided in the reports.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate results.

3b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding times: All the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank sample results for all of the target analytes showed no
contamination above the laboratory’s reporting limit.

Laboratory Control Samples (LCS/LCSDs): The primary laboratory reported that all of the target
analytes were recovered within the acceptance limits of 75-125% recoveries.

Matrix Spike (MS): The primary laboratory performed a matrix spike on sample SHL-19, The
primary laboratory reported that all the target analytes in the MS recoveries were within the
acceptance limits (75-125%) for accuracy.




Laboratory Duplicate: The primary laboratory reported that the laboratory duplicate SHL-19D
was within the assumed acceptance limits of 20% RPD for precision for all of the target analytes
that were above the CRDL. The primary laboratory did not provide the acceptance limits for
laboratory duplicates.

4. Data comparison for cyanide by Method 9010B.

There was one cyanide determination. Cyanide was not detected by either laboratory.
There was 100% overall agreement for this determination. No data discrepancy was noted. The
QA and primary laboratories reported that the sample SHM-96-5B required additional NaOH
preservative to achieve a pH of >12.

4a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: All the samples were analyzed within the method prescribed holding times.

Method Blanks: The method blank result for cyanide showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS): The QA laboratory reported that the LCS result for cyanide
was within the laboratory’s acceptance limits of 90-110%, at 93.5%. All of the spike levels,
percent recoveries and QC limits were appropriately indicated in the QA laboratory’s report,

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory did not report any
MS/MSD results for cyanide and they were not requested to on the C-O-C.

Laboratory Duplicate: The QA laboratory did not reported a duplicate result for SHM-96-5B.

4b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for cyanide.

Laboratory Control Sample (LCS): The primary laboratory did not report any LCS result for
cyanide. No evaluation of accuracy could be made for cyanide.

Matrix Spike (MS): The primary laboratory reported that the MS sample SHL-19MS was
recovered within the acceptance limits of 75-125% for cyanide at 108.8%.

Laboratory Duplicate: The primary laboratory reported that the laboratory duplicate sample
results (both non-detects) were within the laboratory’s acceptance limits for cyanide.
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5. Data comparison for anions by Method 300.0.

There were four anion determinations. In three of the determinations, target analytes were
detected by one or both laboratorics. There was overall agreement in four (100%) of the cases
and quantitative agreement in three out of three (100%) of the cases. No data discrepancies were
noted.

5a. Batch QC Evaluation for the QA laboratory-AMRO.

Holding Times: All of the samples were analyzed within the method prescribed holding times,
except for nitrate, which was only 2 hours outside the 48-hour holding time. The result for nitrate
was appropriately qualified by the laboratory with an “H”.

Method Blanks: The method blank results for anions showed no contamination above the
laboratory’s reporting limit. Chloride was detected below the reporting limit of 0.50 mg/1 at 0.16
mg/l.

Laboratory Control Samples (LCS): The QA laboratory reported that the LCS results for anions
were within the laboratory’s acceptance limits of 90-110%. All of the spike levels, percent
recoveries, and QC limits were appropriately indicated in the QA laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that the MS/MSD

results for anions were within the laboratory’s acceptance limits for accuracy at 80-120% and
precision at 20% RPD, except for nitrate at 102% and 121% recoveries. This would have little
impact to the sample results. All of the spike levels, percent recoveries and QC limits were
appropriately indicated in the QA laboratory’s report.

Laboratory Duplicate: The QA laboratory reported the precision for the duplicate results for
nitrate at 11.2% RPD.

5b. Batch QC Evaluation for the Primary Laboratory-STL-VT,
Holding Times: All of the anions were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed contamination above the laboratory’s
reporting limit for all the anions, except ortho-phosphate. Refer to the data validation report for
the qualification details.

Laboratory Control Samples (LCSs): The primary laboratory reported that all the LCS/LCSD’s
for anions were within the laboratory acceptance limits for accuracy at 85-115% and precision at
20% RPD, except for ortho-phosphate at 70%. A low bias to ortho-phosphate would be
expected. The spike amount added and percent recoveries were all provided in the report.




Matrix Spike (MS): The primary laboratory did not report any MS results for sample SHL-19MS,
but it was requested on the chain-of-custody. The evaluation of matrix effects on the sample
could not be determined.

Laboratory Duplicate: The primary laboratory did not report any laboratory duplicate results for
anions and precision could not be evaluated.

6. Data comparison for COD by Method 410.1.

There was one COD determination. The primary laboratory reported COD at 39.9 mg/L
and the QA laboratory reported COD at 40 J mg/l. There was 100% overall and quantitative
agreement for this determination.

6a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for COD showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Samples (LCS): The QA laboratory reported that the LCS result for COD
was within the laboratory’s acceptance limits of 80-120%, at 95%. All of the spike levels,
percent recoveries and QC limits were appropriately indicated in the QA laboratory’s report.

Matrix Spike/Mairix Spike Duplicate (MS/MSDs): The QA laboratory was not requested to
perform MS/MSDs on the sample SHM-96-5B.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate result for
COD.

6b. Batch QC Evaluation for the Primary Laboratory-STL-VT,
Holding Times: All of the samples were analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for COD.

Laboratory Control Sample (LCS/LCSD): The primary laboratory reported that the LCS/LCSD
for COD were within the acceptance limits for accuracy (85-115%) and precision (20% RPD).
The spike amount added and percent recoveries were all provided in the report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs}): The primary laboratory was not requested to
perform MS/MSD’s on any of the samples for COD and no evaluation of accuracy and precision
based on matrix effects could be made.
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Laboratory Duplicate: The primary laboratory did not report any laboratory duplicate results for
COD.

7. Data comparison for BOD by Method 405.1.

There was one BOD determination. No BOD was detected by cither laboratory. There
was 100% overall agreement for this determination. No data discrepancy was noted.

7Ta. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for BOD showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Samples (LCS/LCSDs): The QA laboratory did not report any LCS results
for BOD. No evaluation of accuracy and precision on a clean matrix could be made.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): MS/MSD’s are not applicable to BOD
analysis. Refer to LCS/LCSD data for accuracy and precision verification.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate results for
BOD.

7h. Batch QC Evaluation for the Primary Laboratory-STL-VT.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding time.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for BOD.

Laboratory Control Sample (LCS/LCSD 's): The primary laboratory reported that the LCS/LCSD
results for BOD were within the acceptance limits for accuracy and precision, at 101% and 98%
recoveries with a RPD of 2%. The spike amount added and percent recoveries were all provided
in the report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): MS/MSD’s are not applicable to BOD
analysis and were not requested on the C-O-C. Refer to LCS for accuracy verification.

Laboratory Duplicate: The primary laboratory did not provide any laboratory duplicate results
for BOD.




8. Data comparison for alkailinity by Method 310.1.

There was onc alkalinity determination. Both laboratories detected alkalinity in the QA
sample SHM-96-5B. There was 100% overall and quantitative agreement for this determination.
No data discrepancy was noted.

8a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for alkalinity showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS}): The QA laboratory reported that the LCS recovery for
alkalinity was within the laboratory’s acceptance limits for accuracy (80-120%), at 100%. All of
the spike levels, percent recoveries, and QC limits were appropriately indicated in the QA
laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory was not requested to
perform a MS/MSD. Refer to the LCS for an evaluation of accuracy.

Laboratory Duplicate: The QA laboratory did not report any sample duplicate result for
alkalinity.

8b. Batch QC Evaluation for the Primary Laboratory-STL-VT.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for alkalinity.

Laboratory Control Sample/L.CS Duplicate (LCS/LCSDs): The primary laboratory reported that
the LCS/LCSDs for alkalinity were within the acceptance limits of 8§5-115% for accuracy and
within 20% RPD for precision. The spike amount added, percent recoveries and QC limits were
all provided in the report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The primary laboratory did not any MS/MSD
results
Laboratory Duplicate: The primary laboratory did not report any laboratory duplicate results.

9. Data comparison for hardness by calculation by Method 2340B.

There was one hardness determination. Both laboratories detected hardness in the QA
8
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sample SHM-96-5B. There was 100% overall and quantitative agreement for this determination
and no data discrepancy was noted.

9a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for hardness showed no contamination above the
laboratory’s reporting limit.

Laboratery Control Sample (LCS): The QA laboratory reported that the LCS recovery for
hardness was within the laboratory’s acceptance limits for accuracy (80-120%) at 98.1%. All of
the spike levels, percent recoveries and QC limits were appropriately indicated in the QA
laboratory’s report.

Matrix Spike/Matrix Spike Duplicate (MS/MSDs): The QA laboratory reported that the MS/MSD
recoveries for hardness were within the laboratory’s acceptance limits for accuracy (80-120%)
and precision (20% RPD), at 98.6% and 102%, and 1.28% RPD, respectively. All of the spike
levels, percent recoveries and QC limits were appropriately indicated in the QA laboratory’s
report.

Laboratory Duplicate: The QA laboratory did not report any laboratory duplicate results for
hardness.

9b. Batch QC Evaluation for the Primary Laboratory-STL-VT.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding time.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for hardness.

Laboratory Control Samples (LCS/LCSD 's): The primary laboratory did not report any LCS
results for hardness. Based on the trace metals results for calecium and magnesium the results
were within the acceptance limits.

Matrix Spike/Matrix Sipke Duplicate (MS/MSDs): The primary laboratory did not report any
MS/MSD results for hardness. Based on the trace metals results for calcium and magnesium the
results were within the acceptance limits.

Laboratory Duplicate: The primary laboratory reported that the duplicate results for hardness for
sample SHL-19 were within the acceptance limits for precision (20% RPD) at 1.6%.




10. Data comparison for TDS and TSS by Methods 160.1 and 160.2.

There was one total dissolved solids determination (TDS) and one total suspended solids
(TSS) determination. Both laboratories reported detectable levels of TDS and TSS in the QA
sample SHM-96-5B. There was 0% overall and quantitative agreement for the TDS
determination and 100% overall and quantitative agreement for the TSS determination. One
major data discrepancies were noted for the TDS determination in which the QA laboratory
reported TDS at 430 mg/l and the primary laboratory reported 151 mg/l.

10a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding times.

Method Blanks: The method blank results for TDS and TSS showed no contamination above the
laboratory’s reporting limits.

Laboratory Controf Sample (LCS}: The QA laboratory reported that the LCS recoveries for TDS
and TSS were within the laboratory’s acceptance limits at 85.9% and 98.5%, respectively. All of
the spike levels, percent recoveries and QC limits were appropriately ndicated in the QA
laboratory’s report.

Matrix Spi. ix Spi ic. : MS/MSD’s are not applicable for TDS and

TSS.

Laboratory Duplicate: The QA laboratory did not report any duplicate sample results.

10b. Batch QC Evaluation for the Primary Laboratory-STL-VT.
Holding Times: The QA sample was analyzed within the method prescribed holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for TDS and TSS.

Laboratory Control Sample (LCS/LCSD): The primary laboratory reported that all the
LCS/LCSD’s for TDS and TSS were within the acceptance limits of 80-120% for accuracy and
20% RPD precision. The spike amount added and percent recoveries were all provided in the
report.

Matrix Spike/Matrix Sipke Duplicate (MS/MSDs): MS/MSD’s are not applicable for TDS and
TSS.

Laboratory Duplicate: The primary laboratory reported the duplicate sample results for SHIL-
19DUP were within the acceptance limits of 20% RPD for TDS and TSS at 2% and 1% RPD’s,
respectively.
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11. Data comparison for total organic carbon (TOC) by Method 9060.

There was one TOC determination. Both laboratories detected TOC in the QA sample
SHM-96-5B. There was 100% overall and quantitative agreement for this determination. No data
discrepancy was noted. The cooler was at the proper temperature when received at the sub-
contracted laboratory, STL-Connecticut.

11a. Batch QC Evaluation for the QA laboratory-AMRO.
Holding Times: The QA sample was analyzed within the method prescribed holding time.

Method Blanks: The method blank results for TOC showed no contamination above the
laboratory’s reporting limit.

Laboratory Control Sample (LCS): The QA laboratory reported that the LCS recovery for TOC
was within the laboratory’s acceptance limits for accuracy (85-115%), at 100%. All of the spike
levels, percent recoveries and QC limits were appropriately indicated in the QA laboratory’s
report.

Matrix Spike (MS): The QA laboratory reported that the MS for TOC were within the
laboratory’s acceptance limits for accuracy (75-125%) at 112%.

Laboratory Duplicate: The QA laboratory reported that the laboratory duplicate result for TOC
was within the 20% RPD acceptance limit at 1.4%.

11b. Batch QC Evaluation for the Primary-Sub Laboratory-STL-Pittsburgh.

Holding Times: The QA split sample SHM-96-5B was analyzed within the method prescribed
holding times.

Method Blanks: All of the method blank results showed no contamination above the laboratory’s
reporting limit for TOC.

Laboratory Control Sample/Duplicate (LCS/LCSD 's): The primary laboratory reported that the
LCS/LCSD’s for TOC were within the acceptance limits for accuracy (85-115%) at 92% and
90%, and for precision (20% RPD) at 2.2%. The spike amount added, percent recoveries and the
QC limits were all provided in the report.

Matrix Spike/Matrix Sipke Duplicate (MS/MSDs): The primary laboratory did not report any
MS/MSD results for TOC and no evaluation of accuracy or precision based on matrix effects
could be made. Refer to the LCS/LCSD for accuracy and precision verification.
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Laboratory Duplicate: The primary laboratory reported non-detects for the sample and duplicate
results for TOC,

12. References.

a. Data Reports for Shepley’s Hill Landfill Long Term Monitoring, Devens,
Massachusetts, prepared by the primary laboratory, Severn Trent Laboratories, Inc., 208 South
Park Drive, Suite 1, Colchester, VT, 05446, were received 17 December 2004, The QA
laboratory’s data report, prepared by AMRO Environmental Laboratories Corporation, 111
Herrick Street, Merrimack, NH. 03054, were received 15 December 2004,

b. EM 200-1-6, Chemical Quality Assurance for Hazardous, Toxic and Radioactive
Waste (HTRW) Projects, dated 10 October 1997.

c. Shell for Analytical Chemistry Requirements, Appendix I of EM 200-1-6, USACE,
February 2001.
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APPENDIX A
KEY TO COMMENTS ON DATA COMPARISON TABLES

0 - Data agrees if any one of the lollowing applies:

- Both values are less than respective detection limit (N<MDL)
- N\<MDL,; and N->MDL; but <MDL,* )
- Both vaiues arc above respective detection limit (N>MDL) and difTerence between two values satisfics conditions below

For all analyses in a water matrix and for metals analysis in soil:
<2X diflerence

For ali other analyses:
=<4X difference

1 - Minor contamination by laboratory contaminant
2 - Not tested by both laboratories
3 - Minor data discrepancy, disagreement nol serious, if any one of the following applies:

- N<MDL; and Ny>MDL, and the differcnce between values N2 * does not exceed the upper limit {described below) defining
& minor data discrepancy

- Both values are above respective detection limit (N>MDL*) and conditions described below apply to the difference between
the two values

For 2ll analyses in a water matrix and {or metals analysis in soil;
2X<difference<3X

For all other analyses:
4X<difference<3X

4 - Major data discrepancy, disagreement serious, il any one of the following applics:

- Ny<MDL; and Ny>MDL, and the difference between values N; and MDL* exceeds the limit (described below) defining a
major data discrepancy

- Both values are above respective detection limit (N>MDL*) and conditions described below apply 1o the difference between
the two values

For all analyses in a water matrix and for metals analysis in soil:
>3X difference

For all other anaiyses:

>5X dilference

MDL = Method Detection Limit
N = Analytical result
* - Not all < values are MDLs. Values which are not MDLs will be noted.

Key to data qualifiers:

B - detected in method blank

DO - Difuted out

J - estimated value, above MDL but below practical quantitation timit
NA - Not analyzed

ND - Not detected

NR - Not reporied
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e, COMPARISON OF QA & CONTRACTOR RESULTS Page f of 2
M PROJECT: SHEPLEY'S HILL LANDFILL, FALL 2004
QA SAMPLE No.: 0411129-01A CONTRACTORS SAMPLE No.; 308943
_______ [ QATFIELDID] S1M-96-5B-QA | CONTRACTORS FIELD 11, SHM-96-51B
QA ANALYSIS DATE [1/26/04 CONTRACTOR'S ANALYSIS DATE 11/24/04
QA LABORATORY; AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD;) 50308 EXTRACTION METHOD: 5030B
ANALYSIS METHOD; 826013 ANALYSIS METHOD: 826083
MATERIAL DESCRIPTION: WATER
DATE SAMPLED: 11/17/04
UNITS: ug/L
Target Analyie AMRO AMRO STL-VT STL-VT
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRI QA LAB LRL CONTRACTOR CODE
Dichlorodifluoromethane < 5.0 < 5.0 4]
Chloromethane <30 <50 4]
Vinyl Chioride <30 < 5.0 0
Bromomethane < 2.0 < 5.0 8]
Chloroethane < 5.0 < 5.0 4]
Trichlorolluoromethane <20 < 5,0 0
Acrolein NR < 5.0 2
Freon TF NR < 5.0 2
i.1-Dichloroethens < 1.0 <5.0 o
% Acetone E < {0 < 5.0 {
/ Methyl lodide NR <50 2
Carbon Disulfide <2.0 <5.0 [}
Allyl Chloride NR < 5.0 2
Methylene Chloride < 5.0 < 3.0 0
Acrylonitrile i NR <50 2
trans- 1, 2.Dichloroethene <20 <50 0
1,2-Dichioroethene (total) NR < 5.0 2
Methyl-t-Butyi Ether <20 < 3.0 ]
1,1-Dichloroethane <2.0 < 5.0 Q
Vinyl Acctate NR < 5.0 2
Chloroprenc NR <350 2
cis«1,2-Dichlorocthene <20 < 3.0 0
2-Butlanone <10 <350 0
Proioniirile NRE, <20 2
Methacrylonitrile NR <350 2
Bromochloromethane <2.0 <35.0 {)
Tetrahydrofuran <10 <50 0
Chlorofonm < 2.0 <50 0
1.1, [ -Trichloroethane <2.0 <350 0
Carbon Tetrachloride <2.0 <35.0 0
Ischutyl Alcohol NR <250 2
Benzene | <10 <5.0 0
1,2-Dichloroethane <20 <50 0
Trichloroethene <20 <50 0
1,2-Dichioropropane <20 <50 D
Methy]l Methacrylate NR <5.0 2
Dibromomethane <20 < 5.0 0
1.4-Dioxane < 50 <230 2
Bromodichloremethane < 2.0 < 5.0 0
2-Chloroethyl Viny! Ether NR <35.0 2
cis-1,3-Dichloroprapene < 1.0 <5.0 0
J SEE APPENDIX A FOR KEY TO COMMENTS
. NR=NOT REFORTED [
J=Estimaied value greater than one half the reporting limit,
B=Analyte was detected in method blank, E

shi(11-17-04)voas.xls
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COMPARISON OF QA & CONTRACTOR RESULTS Page 2 of 2

PROJECT: SHEPLEY'S HILL LANDFILL, SPRING 2003
QA SAMPLE No, ;| 0411129-01A CONTRACTORS SAMPLE No.; 598943
QA FIELD ID: SHM-96.3B-QA ! CONTRACTORS FIELD 11 SLIM-96-5B
QA ANALYSIS DATE 11726404 CONTRACTOR'S ANALYSIS DATE 1 1/24/04
QA LABORATORY; AMRO CONTRACTOR'S LABORATORY STL, VT
EXTRACTION METHOD: 30308 EXTRACTION METIHOD: 50308
ANALYSIS METHOD: $260B ANALYSIS METHOD, 826013
MATERIAL DESCRIFTIONI WATER
DATE SAMPLED:] 11/17/04
UNITS:] up/l
Target Analyie AMRO AMRO STL-VT STL-VT
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL 0A LAB LRL CONTRACTOR CODE

4-Methyl-2-pentanone <10 < 5.0 0
Tolsene | | <20 <30 0
trans-§.3-Dichleropropene < 1.0 < 5.0 0
Ethyl Methaerylate | NR <54 2
1,1,2-Frichloroethane <20 < 3.0 0
Tewrachiorocthene | <2.0 <50 0
2-Hexanong I <10 < 5.0 0
Dibromochlorometlang <20 < 35.0 0
1. 2-Bibromosthane <20 <50 0
Chlorsbenzene I <20 < 35.0 0
[.t.1.2-Tetrachioroethane <20 <350 0
Ethylbenzeng <20 < 5.0 0
Xylene {m,p) <20 <3.0 0
Xylene {tatal) <30 <50 0
Xylene {0} <20 <350 0
Styrene | < 2.0 <35.0 0

,,,,,,,,, {Bromoform <20 <30 0
Isupropylbenzene <20 <30 0
¢is-1 4-Dichlora-2-buene NR < 5.0 2
11,2 2-Tetrachloroethane <20 <50 0
1,2.3-Trichloropropane <2.0 < 5.0 ]
trans- | 4-Dichloro-2-bitene NR <50 2
1.3-Dichiorobenzene <20 <35.0 o
1.4-Dichlorebenzene <20 < 5.0 ]
1.2-Dichiorobenzene <h <350 0
1.2-Dibromo-3-Chloropropane | < 3.0 < 5.0 0
1.2 4-Trichlorobenzens < 2.0 <350 0
Hexachlorobutadiens <20 <35.0 0
Naphthalence | <50 <50 0
2.2-Dichioropropane <2.B <350 0
1.1-Dighioropropene <20 < 5.0 0
1.3-Dichiaropropane <30 <5.0 0
Bromobenzene <2, <350 0
n-Propylbenzene = 2.0 < 5,0 0
2-Chlerotolucne <24 < 5.0 0
4-Chlerotoluene <20 <30 0
1.3.5-Trimetlylbenzene <2t < 5.0 0
tert-Butylbenzene ! =20 < 3.0 0
1.24-Trimethylbenzene <k <350 0
sec-Butylbenzene <0 <50 0
A-1sopropylioluene <30 <5.0 0
1-Butylbenzene <2k <350 0
1.2.3-Trichlorobenzene < 2.0 < 5.0 0

% I
SURROGGATE RECOYVERIES (%) QA PRIMARY
| l
Dibrosnofloromethane (70-130) 100 Toluenc-d8 {88-110) 100
1,2-Dichloroethane-d4 {70-130) 93.8 1.2-Dichloragthane-d4 (72-141) 93
Toulene-d8 (70-130) 1113 Bromofluorabenzene (72-122) I LOR
4-Bromofluorebenzene (70-130) 974 1.2-Dichlorobenzene-dd (69-124) 98
i SEE APPENDIX A FOR KEY TQ COMMENTS
W/ NR=NOT REPORTED |
o =Estimated value greater lxan one half the reporting limit.
B=Analyte was detected in method blask.|
* = Burrogates outside of acceptable Himits

shl(11-17-04}voas.xls



COMPARISON OF QA & CONTRACTOR RESULTS

PROJECT:

SHEPLEY'S HILL LANDFILL, FALL 2004

QA SAMPLE No.:

0411129-01B

CONTRACTORS SAMPLE No.:

598943

QA FIELD ID:

SHM-96-5B-QA

[ CONTRACTORS FIELD ID:

SHM-%6-58

QA ANALYSIS DATE:

FE22/3004, Fle=11.29-04

CONTRACTOR'S ANALYSIS DATE

12-3-04, He=11-19-04

QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: 3010A EXTRACTION METHOD: 3010A
ANALYSIS METHOD: 60101, 7000 Series and Hg-7470A ANALYSIS METHOD: 60108, He-7470A
MATERIAL DESCRIPTION: WATER
DATE SAMPLED:| 11/17/04
UNITS:| ug/L
COMPARISON
Target Analyte AMRO AMRO STL-VT STL-VT | cope
QA LAB QA LAB CONTRACTOR CONTRACTOR Field Dup- QA split
ERL RESULTS LRL RESULTS| FieldDup | RPDY RPD's
|

Aluminun <200 BE3 277U 23540 354U NC 0
Antimany <20} L1 438U 55U NC 0
Arscnic < 3.0 (SWT7060A) ";"ZZGHUE_- : 47U 2240 [ [1]
Barium <200 530,67 135U 458U NC 0
Beryllium < 5.0 (X1 0.50U NC 0
Cadmium| <50 040U LLB 27 0
Caleiuum < 2500 30520 95900 3 0
Chromium < 10 090U 0.90U NC 0
Colbolt < 50 29U 111 B 4.8 0
Copper <25 240 23U NC 0
Iron < 100 209U 22400 4 0
Lead < 5.0 1.41] 1.9B NC 0
Magnesium < 2500 2952 U 14300 2 0
Manganese <135 @ .90 U 11160 3 4]
Mereury <0.20 1 0.10 U 0.10U NC 0
Nickel <40 Bf 135U 8.0B 3 0
Potassium <2500 32744 10800 1] 4
Selenium <5.0 39U 31U NC ¢
Silver <70 17U 0.90 U NC 0
Sodium < 2500 530U 33100 E) 0
Thalium <50 36U 7.9U NC [
Vanadium < 50 30U 40U NC 0
Zine <20 250 54 B 20 0

SEE APPENDIX A FOR KEY TQ COMMENTS

NR=NOT REPORTED I

U= Not Detected at the Reporting Limit

B= Less than the Contract Required Detection Limit (CRDL).

but greater than the Instrument Detction Limit (IDL).

J= Analyte detected below guantitation limit.

shi(14-17-04)melals xls



COMPARISON OF QA & CONTRACTOR RESULTS
SHEPLEY'S HILL LANDFILL, FALL 2004

Anfons

QA SAMPLE No.: 041§129-01B CONTRACTORS SAMPLE No.: 598943
QA FIELD 1D: SHM-%6-5B-QA CONTRACTORS FIELD D SHM-96-5B
QA ANALYSIS DATE: See Below CONTRACTOR'S ANALYSIS DATE: See Below
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL.VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 300.0 AMNALYSIS METHOD: 300.0
MATRIX: WATER
DATE SAMPLED: t1/17/04
UNITS: mg/l
Target Analyte AMRO AMRO STL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB LRI CONTRACTOR CODLE  RPD
Chileride, CL 500 |uz7.04 LU (112408 '2-,_-,3'”.; 0 gL
Nitrate, as N 020U [(11-19-04) 020U [¢11-18-04)} 426 50 0 NC
Othopliosphate, as P (by E405.1) D.030 U [(11-17-04) $200 [(13-18-04)f 020 UT: 4] NC
Sulfate, SO4 1.00 | {12-7-04) 020U [(14-24-08)f 2080 0 2036
SEE APPENDIX A FOR KIEY TO COMPARISON CODES
NR= NOT REPORTED
Us== Not detected at or above the Reporting Limit
J= Estimated value, below the Reporling Limit
L.RL= Laboratory Reporting Limit
H= Method speeific holding time exceeded,
Cyanide (CN)
QA SAMPLE No.: 0411129-01 CONTRACTORS SAMPLE No.: 598943
QA FIELD ID: SHM-%6-5B-QA CONTRACTORS FIELD 1D: SHM-%6-5B
QA ANALYSIS DATE: 11/29/04 CONTRACTOR'S ANALYSIS DATE: 11/192004
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL. VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 90108 ANALYSIS METHOD: 3334
MATRIX: WATER
DATE SAMPLED:  11/17/04
UNITS:  mgtL
Target Analyte AMRO AMRO STL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRI QA LAB LRL CONTRACTOR CODE  RPD
Cyanide (CN) 0.020 U 000U 0.010 U* 0 0

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NOT REPORTED

*Note: Cyanide sample was adjusted for pH to >£2 when il was received at the lab.
U= Not detected a1 or above the Reporting Limit

LRL= Laboratory Reporting Limit

shi{11-17-C4}inorganics.xls



COMPARISON OF QA & CONTRACTOR RESULTS
SHEPLEY'S HILL LANDFILL, FALL 2004

Chemical Oxygen Demand (COBD}Y

QA SAMPLE No.: 041112901 CONTRACTORS SAMPLE No.: 398943
QA FIELD IDy, SHM-96-5B-QA CONTRACTORS FIELD 1D: SHM-96-5B
QA ANALYSIS DATE: 11/29/04 CONTRACTOR'S ANALYSIS DATE: 11/22/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 410.4 ANALYSIS METHOD: 410.1
MATRIX: WATER
DATE SAMPLED: 11/17/04
UNITS:  mg/L
Target Analyte AMRG AMRO STL-VT STL-¥T USACE
QA LAB RESULTES CONTRACTOR RESULTS COMPARISON
LRL QA LADB LRL CONTRACTOR CODE RPD
Chemical Oxygen Demand (COD) 50U 200U : 399 . 0 /]
SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED
U= Not detecied a1 or above the Reporting Limit
) LRL= Laboratory Reporting Limit
f J=Estimated value, below the Reporting Limit
Total Alkalinity as CaCO3
QA SAMPLE No.: 041112901 CONTRACTORS SAMPLE No.: 308943
QA FIELD ID: SHM-96-5B-QA CONTRACTORS FIELD 1D: SHM-96-58
QA ANALYSIS DATE: 12/1/04 CONTRACTOR'S ANALYSIS DATL: 11/19/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOQD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 310.2 ANALYSIS METHOD: 3104
MATRIX: WATER
DATE SAMPLED: 11/17/04
UNITS: mg/L
Targel Analyte AMRO AMRO STL-VT STL-¥T USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB LRL CONTRACTOR CODE  RPD
Total Alkalinity as CaCO3| 50U 10U 0 7

SEE APPENDIX A FOR KEY TO COMMENTS

NR=NQOT REPORTED

H=METHOD PRESCRIBED HOLDING TIME EXCEEDED
LRE= Laboratory Reporting Limit

U= Not detected at or above the Reporting Limit

sh¥{5-12-C3jinorganics.xls



COMPARISON OF QA & CONTRACTOR RESULTS
SHEPLEY'S HILL, LANDFILL, FALL 2004

Total Hardness as CaCO3*

QA SAMPLE No.: 04171129.01 CONTRACTORS SaAMPLE No.: 308943
QA FIELD 1D: SHM-96-53-QA CONTRACTORS FIELD 1D: SHM-96-513
QA ANALYSIS DATI: 11722704 CONTRACTOR'S ANALYSIS DATE: 12/2/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: Na
ANALYSIS METHOQD: 2340B ANALYSIS METHOD: 23408
MATRIX: WATER
DATE SAMPLED: 11/117/04
UNITS:  my/l
Target Analyie AMRO AMRO STL-VT STE-VT USACE
QA LAR RESULTS CONTRACTOR RESULTS COMPARISON
LRI QA LAB LRL CONTRACTOR CODE RPD
Total Hardness as CaCQ3* 1Tu 1.6U [t}

SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED

*Note: Hardness as calculated by the sepasate determinations of caleium and magnesium,

expressed us mg equivalent CaCO3/L by Method 23408,
U= Nol detected at the reporting limit
LRL~ Laboratory Reporting Limit

Biological Oxygen Demand (5 Day)

QA SAMPLE No.: (411129-01 CONTRACTORS SAMPLE No.: 598943
QA FIELD ID: SHM-96-5B-QA CONTRACTORS FIELD ID: SHM-96-583
QA ANALYSIS DATE: 11719404 CONTRACTOR'S ANALYSIS DATE: 1£/£9/04
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL. YT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: 405.1 ANALYSIS METHOD: 405.1
MATRIX: WATER
DATE SAMPLED: 11/17/04
UNITS:  mg/L
Target Analyte AMRO AMRO STL-VT STL-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB LRL CONTRACTOR CODE  RPD
Biological Oxygen Demand {5 Pay) 20U L4U H NC

SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED

U= Not detected at or above the Reporting Limit
NC=Not calculated

LRL= Laboratory Reporting Limit

B= Analyte also detected in the assecimed method blank
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COMPARISON OF QA & CONTRACTOR RESULTS
SHEPLEY'S IIILL LANDFILL, FALL 2004

Total Dissalved Solids (TDS by 160.1}
Total Suspended Solids (TSS by 160,2)

QA SAMPLE No,: 0411129-01 CONTRACTORS SAMPLE No.: 398943
QA FIELD 1D: SITM-96-5B-QA CONTRACTORS FIELD ID: SIM-96-5B
QA ANALYSIS DATE: 11/19/04 CONTRACTOR'S ANALYSIS DATE: 11-21-04(tds}, 11-22-04(155)
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL. VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA

ANALYSIS METHOD:

t60.1 and 160.2 ANALYSIS METHOD: 160,71 and 16012

MATREX: WATER

DATE SAMPLED: 11/17/04
UNITS: mg/l
Tarpet Analyte AMRO AMRO STL.VT STI-VT USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB LRL CONTRACTOR CODE  RPD
Total Dissolved Solids (TDS by 160.1) 1ou 430 ; 50U minor 3 L 9_6'
Total Suspended Solids (TSS by 1610L2) 440U : 14 050U 0 59
SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED
[RL=Laboratory Reporting Limit
U= Not detected at or above the Reporting Limit
Totsl CGrennic Carbun (TOC)
QA SAMPLE No.: 208101-1 CONTRACTORS SAMPLE No.: 598943
QA FIELD 1D: SHM-96-5B-QA CONTRACTORS FIELD 1D: SIIM-96-5B
QA ANALYSIS DATE: 11/23/04 CONTRACTOR'S ANALYSIS DATE: 11/19/04
QA LABORATORY: STL-Connecticut (subcontracted) CONTRACTOR'S LABORATORY: STL, VT
EXTRACTION METHOD: NA EXTRACTION METHOD: NA
ANALYSIS METHOD: H60.0 ANALYSIS METHOD: 9060.0
MATRIX: WATER
DATE SAMPLED: 11/17/14
UNITS: mg/l
Target Analyie AMRO AMRO STL-VT STL-¥T USACE
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON
LRL QA LAB LRL CONTRACTOR CODE  RPD
Totat Organic Carbon (TOC) LOU g 14U 38R 0

SEE APPENDIX A FOR KEY TO COMMENTS
NR=NOT REPORTED

LRL=Laboratory Reporting Limi:

U= Not detected at or above the Reporting Limit

B= Analyte also detected in the associated method blank
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APPENDIX C

SAMPLE RECEIPT & CUSTODY DOCUMENTATION



AMRC Environmentsl SAMPLE RECE[PT CHECKL]ST

Laborataries Corporation

111 Merck Strest
Mernimack, NH 03054
(603) 4242022

Chent; SSHRC S - AMRC 1D

Project Name’ EP726 S A f AhErc e Dale Rec.:
Ship via; (cicle one) '@ UPS | AMRO Céurier, Date Due

Hand Del., Cther Courier, Other:

& /7 125 T
//‘/4?“0\'/ S~
/- REG-OF

No

—
5]
7]

lems to be Checked Upon Receipt

NA Comments

1. Army Samples received in individual plastic bags?

2. Custody Seals present?

3. Custady Seals Intact?

4, Ar Bill included in folder if received?

3. 1s COC included with samples?

NN

6. Is COC signed and dated by client?
7

we s

s
. Laboratory receipt temperature, / TEMP = 5
Sarmples rec, with ice__ " ice packs____ neither,

8. Were samples received the same day they were sampled? [

N

Is client temperature 4°C £ 2°C?

If no obtain autharization from the client for the analyses.

Client authorization fram: Date: Obtained by:

9. Is the COC filled out carrectty and completely?

10. Does the info on the COC match the samples?

11. Were sampies rec. within holding time?

12. Were ail samples groperly labeled?

13. Were all sampies properly preserved?

14, Were propzsr sample containers used?

15. Were aii samples received intact? (none broken or leaking)

16, Were VOA vials rec. with no air bubbles?

17. Were the sample volumes sufficient for requested analysis?

SUSISE T NITISER

18. Were all samples received?

189, VPH and VOA Sails anly;

Sampling Method VPH (circle one): M=Methanol, E=EnCore (air-tight container)
Samgling Method VOA (circle one); M=Methanal, SB=Sodium Bisulfate, E=EnCare, B=Bulk

If M or SB:

Does preservative cover the sail?

If NO then client must be faxed.

Oces preservation level come close to the fill line on the vial?

If NO then client must be faxed.

Were vials provided by AMRQ?

If NO then weights MUST be cbtained from client

Was dry weight aliguot provided? [ |

20. Subcontracted Sampies: 1T 7

If NO then fax client and inform the VOA lab ASAP,

What samples sent: ¢ #

Where sent: S7&~ C 7T

Date: J/-/F -0

Analysis: 770 <

TAT: <7D

21. Information entered into:

Internal Tracking Log? .

Dry Weight Lag?

Client Log?

Composite Log?

Filtration Log?

e
[
[
L]

Received By: <S¢ Date. (/~/F-0¥ Logged in By:

Date: /- /80 C

<.
Labeled 8y: ¢~C Date: //—-/F_ 0 ‘7[ Chicked By /Wé

NA= MNat Annlirahla

o

Date:  //~ $-8
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A% L MeAa lb{l CON-
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Appendix G

Comment Response Package



RESPONSE TO
EPA Comments (dated March 16, 20006) on the
Draft 2004 Annual Report
Shepley's Hill Landfill
Long Term Monitoring & Maintenance
Devens, Massachusetts

August 2003

The EPA comments are italicized below, with the Army’s responses shown immediately below
each comment,

General Comments:

1. Throughout the report, the 2005 Five-Year Review is referrved to as “upcoming” and refers
to evaluations that are to be completed in the 2005 Five-Year Review (refer to pages ES-2, 2,
3, 12, and 20). Since the 2005 Five-Year Review was finalized in September 2005 and the
Annual Report will be finalized in April 2006, please update the Annual Report throughout to
accurately reflect the status of the 2005 Five-Year Review and the Five-Year Review
evaluations and conclusions related to Shepley’s Hill Landfill.

RESPONSE: The text of the 2004 AR addresses the site conditions and circumstances as
they existed in the 2004. The Five-Year Review was subsequently completed in September
of 2005. We gracefully submit that actions (i.e. the Five-Year Review) occurring subsequent
to 2004 would more appropriately be documented in the 2005 AR.

2. Inthe 2005 Annual Report, the Army will need to include a discussion on the implementation
of the extraction and treatment system and the Comprehensive Site Assessment (CSA) and
Corrective Action Alternatives Analysis (CAAA) and how these efforts fit within the context
of the overall remedy for SHL. In addition, the 2005 Annual Report should consider the
reevaluation of the methods used to assess cleanup progress. Changes to the evaluation
criteria may be needed. If not in the 2005 Annual Report, changes to the evaluation criteria
may need to be addressed through the CSA/CAAA.

RESPONSE: Concur, cited items will be addressed in the 2005 AR.
Specific Comments:

3. Page 7. Section 5.0, Last Para, Groundwater Elevations: EPA does not agree with the
assertion that, “the model analysis of northerly ground water flow is still valid.” Rather,
EPA’s presentation to the RAB/BCT on June 9, 2005 offered a different conclusion, with a
greater degree of eastward flowing groundwater than modeled flow-lines would suggest. In
any case, we strongly recommend that future long-term monitoring reports categorize and
present groundwater data according to hydrostratigraphic units (water table aquifer, deep




overburden aquifer, bedrock aquifer, etc.). Head data should be contoured and presented
for each of these hydrostratigraphic intervals.

RESPONSE: Concur, future reports will categorize and present groundwater data according
to hydrostratigraphic units and head data will be contoured and presented for each of the
hydrostratigraphic intervals.

. Page 8, Section 6.0, 3 Para, Groundwater Sampling: What is the current status/timetable

regarding repair of the damaged wells, SHM-99-314 and SHM-99-32X7?

Response: Well SHM-99-32X, which was severely damaged in a collision, was repaired in
February 2005, and has been sampled since. Well SHM-99-31A has not had any repairs
performed on it, as collecting samples there have not recently been a difficulty. The problem
at that well in the past (May 2003 and May 2004) was apparently due to freeze-thaw action
in the surrounding soil (being located in a wetland area), causing a slight bend in the 2-inch
PVC well that sometimes prevented the passage of asampling pump. The problem was
never experienced during fall sampling events, suggesting that through the course of the year,
the previous winter’s effect was naturally corrected. If the current sampling protocol results
in no such difficulty, no repairs are necessary.

. Page 10, Section 6.2, 2" bullet, Sampling: Although it is indicated in the “UPDATE” that a

sample was successfully collected from SHM-99-314, it is not clear whether the well remains
damaged. See comment 4 above.

Response: Please see response to Comment 4, above.

. Page 14, Section 7.3.2, I* Para: Is the obstruction reported at SHM-99-314 the result of

frozen water in the casing (a temporary condition), or actual damage to the well. Please
clarify. See previous comments.

Response: Please see response to Comment 4, above

. Page 19 _Section 9.1, Conclusions, 1" Bullet: EPA questions the adequacy of the monitoring

well network, particularly in the vicinity of Red Cove, as noted in comments on the Draft
Data Gaps Analysis Report. In addition, see comment 3 above. Additional analysis of
groundwater flow is needed. In particular, groundwater elevations will need to be collected
at all available monitoring points, and head data needs be contoured, evaluated and
presented for each hydrostratigraphic interval (e.g., water table aquifer, deep overburden
aquifer, bedrock aquifer, etc.). EPA requests that this information be included in future
Annual Reports.

RESPONSE: Concur, will address in future ARs.

. Page 19, Section 9.2, Recommendations, 1* Bullet: In accordance with the “new” condition

of the extraction and treatment system, it is suggested that an overarching table be created to



identify specific wells, monitoring frequencies, analytes, and other pertinent aspects for
monitoring to be conducted for treatment system “performance monitoring” and routine
“long-term monitoring"”. Future annual LTM reports should include this table and
explanatory information.

RESPONSE: Concur, will address in future ARs,

9. Page 20, Section 9.2, Recommendations, 1st Bullet: EPA concurs with this recommendation
(see comment 7 above).

RESPONSE: Concur.



DEPARTMENT OF THE ARMY
BAGE REALIGNMENT AND CLOSURE
ATLANTA FIELD OFFICE
. 1347 THORNE AVENUE SW, BLDG 243
7 FORT MCPHERSON, GEORGIA 303301062

17 January 2006
Reply to the order of

BRAC Environmental Office

DAIM-BO-A-DV
30 Quebec Street, Box 100 '
Devens, MA 01432 ;

Ms. Lynne Welsh

Massachusetts Department of Environmental Protection { /
627 Main Street @
Worcester, MA 01605

Re:  Draft 2004 Annual Report ol
Shepley’s Hill Landfill
Devens, MA
August 2005

Dear Ms. Welsh:

Enclosed please find the Amlj‘r’s response to MADEP comments dated November 4, 2005 on

the above referenced document. If you have any questions or comments, please feel free to
contact me at {978)796-2205.

Sincerely,

et

Robert J. Simeone
BRAC Environmental Coordinator

Cc:  Ginny Lombardo, Ron Ostrowski, Randy Godfrey



Comments below are from letter dated November 4, 2005, from D. Lynn Welsh,
Massachusetts Department of Envircnmental Protection, to Ben Goff, BRAC
Environmental Office, RE: Draft 2004 Annual Report — Shepley’s Hill-Landfill (AR),
August 2005. USACE Shepley's Hill Landfill (SHL) Team responses to these comments
are italicized.

Commen-s

MassDEP has two major concerns with the information provided in the AR. These same

concerns were expressed in comments made on the recently completed SHL section of
the 2005 Five Year Review.

C1.) The first is the presence of landfill gas greater than 25% of the LEL at 15 of the 22
vents sampled. At ten vents, exhibiting elevated LEL, oxygen readings are greater than
five percent. These are potential explosive conditions and should be taken into
consideration when doing any work on the SHL cap. MassDEP is recommending the
Army consider active gas management and would like this issue included in the
CSA/CAAA. '

MassDEP also notes that the presence of oxygen greater than a percent or two at the vents
is an indication that air is getting into the landfill mass. This may be instructive in
evaluating cap integrity. '

Response: The methane production is the result of the natural degradation of the
organics from within the soils and sediments excavated and placed in the landfill. The

- construction records from the Closure Report indicate that the passive gas venting system

has collection piping in a 100-ft by 100-ft grid system. Methane enters this system and
passively vents to the atmosphere depending on the barometric pressure differential
between the inside of the liner-covered landfill and the surface atmosphere. The methane
is trapped at the top layer of the landfill by the cap system, and dissipated to the
atmosphere via the venting system when the surface atmospheric pressure drops below
the barometric pressure beneath the cap.

When the opposite is true (higher pressure at the surface than within the cap), oxygen
enters the landfill through the vents. Furthermore, the landfill is not fully encapsulated
(i.e., has no base liner), resulting in a vadose zone in the landfill system where gases
could potentially migrate through. The explosive conditions have been taken into
consideration when performing maintenance mowing on the cap system. However, once
the methane exhausts outside of the candy cane veni, it dissipates readily into the
atmosphere. Cap integrity in relationship to oxygen present is not a concern since the
landfill is not fully encapsulated.

The landfill gas monitoring data for 11/5/02, 11/17/03, and 11/16/04 indicate variable
results rather than consistently high levels of methane. Over 100% LEL was measured in
8 vents in 2002 and 9 vents in 2004. However, a sample from only one vent (V-9)



displayed a reading over 100% LEL in 2003. Atmospheric conditions were similcr
during the sampling per: od in each year. : !

The preceding discussion of metkane generation and migration mentioned two particular
migration pathways for methane gas: through the vadose zone in the landfill system, and
through ambient air outside the methane vents. With respect to the former, it is
important to recogr:ize that the data show that potentially explosive levels of methane are
not migrating to the house located to the northwest of the landfill on Scully Road. Gas
samples collected from GV-1 (see Figure 3-1) did not contain detectable methane in
2002, 2003, or 2004. Further, data collected previously from LGP-01-01 through LGP-
01-04 (designated as PVG-1through PVG-4 in the data tables) , also on the northwestern
side of the landfill, showed rno detectable methane and 0%LEL during the last three
annual monitoring rounds. And, as you know, additional gas probes are being installed
and sampled at the southern portion of the landfill to further evaluate the potential for
gas migration off site.

With respect to the second migration pathway, through ambient air, see attached S.
Harvey Letter dated 23 September 2004.

With respecr to the need for active gas management, the CSA/CAAA will include an
assessment of whether landfill gas measurements warrant action based on all available
data.

C2.) MassDEP second concern is the method in which the groundwater elevation data is
evaluated. We recommend that the hydraulic monitoring results be evaluated based on
the horizon they measure, such as, water table, mid-aquifer and deep. The EPA
presentation of such data categorization, at the June 2005 BCT and RAB meetings
indicated that the contouring of water level measurements of similar horizons did not
demonstrate a change in groundwater flow direction. Instead the flows generally
mimicked pre-capped groundwater directions. This has implications for the conceptual
site model and the groundwater model results being used to evaluate site remediation
methods and MassDEP would like this confirmed in follow on Army work in the CSA.

Response: AMEC is aware of MassDEP recommendation and concerns stated above.
AMEC will act on this recommendation as part of the CSA.



MEMORANDUM FOR: Eng/Plan Div, H. Fareell McMillan 23 Septerber 2004

SUBJECT: Landfill Gas Vent Monitoring

1. On 15 Septemter 2004 Mr. Patrick Blumeris ard I collected real-time air monitoring data
from landfill gas vents at the Devens Consolidated Landfill (DCL) and Shepley’s Hill Landfill.
The monitoring was undertaken in an effort to further evaluate high methane gas readings
observed in November 2003 at many of the vents at each of these landfills. The gas vents were
monitored for methane, oxygen, carbon dioxide, and percent lower explosive limit (%LEL)
utilizing 2 Landtec GA-90 multi-gas meter. Air velocity readings from each of the vent openings
were obtained using an Alnor CompuFlow Thermo Anemometer. Weather conditions consisted

Q of sunny skies with temperatures in the low 70%. In the morning, the winds were light and

variable which became more brisk in the afternoon.

2. At Shepley’s Landfill, the gas vents selected for monitoring were those that historically

showed elevated methane rcadmgs (ning of the 22tetalvents). Eight of the nine vents indicated

methane gas concentrations ranging from 6% to 24%, with the %LEL readings greater than
(—)/ 100%. However, no methane gas was detected within one foot downwind of the gas vents and air

w 1 velocity readings noted at each of the vents were minimal. Refer to Attachment 1. At the DCL

Landfill, all ¢le cleven gas ventswere monitored with little to no methane gas detected (methane gas
concentrations ranged from 0 to 19). Again, the air velocity readings indicated minimal gas flow

from the vents. Refer to Attachment 2.

3. Although the monitoring results indicate high methane gas concentrations at several of the gas
vents at Sheplay’s Landfill, it does not appear to be negatively impacting the ar=a immediately
adjacent to the vents. This may be due in part to the minima] flow noted at the vent openings.
Thus, it does not appear that future site maintenance work (e. 8-, BTass mowing and trimming) will
be mgmﬁcantly affected. However, as a safety precaution, it is recommended that a small “safe
area” of one-foot radius be established around each of the vents where no grass mowing or
trimming will occur.,

4. Please note that future gas vent monitoring conducted by NAE personnel should involve only

the use of instruments that are rated as intrinsically safe and are operated by qualified personnel.
Should you have any questions, please feel free to contact me.

ofhite %‘C&

Encl ' Sheila Harvey

- Attachment 1 Industrial Hygienist
Attachment 2
CC:

Fng/Plan, M. Geib
Eng/Plan, E. Matthews

- Eng/Plan, P. Blumeris
Eng/Plan, S. Michalak
PPMD, R. Godftey
S0, P. Summner



NOTE:

ATTACHMENT 1

Shepley's Landfill Gas Vent Monitoring September 15, 2004
L.andtech GA-90; cal w/15% CH4 and with 15% CO2

% Lower o -ig
. Monitoring % Carbon Explosive U £
Vent ID Diameter Location | % Methane| Dioxide | % Oxygen Limit Velocity qu 3
I inches . % CH4 % CO2 % 02 % LEL fpm
18 6 at opening 24 17 8[>100 90 Y
1 ft downwind 0 0 20.8 0%
15 5] in vent 21 22.5 0.6]>100 220 Y
1 {t downwind |0-0.2 0-0.2 20.6 2%
14 4 in vent 11 8 9{>100 50
. |1 ft downwind 0 0 20.8 0%
13 4 In veit 1.5 1 19 8% 40
1 ft downwind i] 0 20.6 0%
12 4 in vent 5] 10 " 5i>100 60
1 ft downwind 0 "0 20,6 0% -
9 4 in vent 11 18 0.4)=100 80 Y Y
1 ft downwind 0 0] 20.8 0%
4 4 in vent 5.5 15.5 2.8{>100 50 Y
1 {t downwind .0 0 20.6 0%
3 4 in vent 18 22 0.2|>100 50
1 ft downwind 0.5 0.5 20.5 6%
8 4
150
in vent 11 19 0.5|>100 fluctuating
1 ft downwind 4] 0 21 0%] -

Readings taken one-fool-uownwind of vent cpening.




NOTES:

DCL Gas Vent Monitaring September 15, 2004

ATTACHMENT 2

Landtech GA-80; cal w/15% CH4 and with 15% CO2

Monitoring % Carbon % of Lower &
‘Vent ID Diameter Location | % Methane | Dioxide | % Oxygen | Expl Limit | Veloclty - g
inches % CH4 % CO2 % 02 % LEL fpm 7]
1 6 1 ft downwind 0 0 21.5 NT NT
at vent 0 0 211 0% 70
2 6 1 ft downwind 0 i) 24 NT NT
at vent 0 0 21 0% 60
3 6 1 ft downwind 0 0 21.3 NT NT-
at vent 0 0 211 0% 60
4 6 1 ff downwind 0 ¢] 2114 NT NT
at vent 0 0.4 21.1 0% 40
5 5] 1 ft downwind 0 0 - 21 NT NT
at vent 0.4 0.1 20.3 6% 60
6 6 1 ft downwind 0 0 211 NT NT
at vent 4 0.1 20.6 6% 60
7 6 1 ft downwind 0 0 21.4 NT- NT
at vent 0 0 21.3 0% 40
8 6 1 ft downwind 0 0 21.4 NT NT
af vent 0 0 21.3 0% 50
9 6 1 ft downwind 0 0 2.4 NT NT
at vent 1 0.4 204 20-22% 40
10 3] 1 ft downwind . 0 0 213 NT NT
at vent 0 0 21.2 0% 50
11 & 1 ft downwind 0 1] 21.2 NT NT
at vent v, 0.5 19.8 0% 30

Readings taken one foot from vent: attempted to take these downwind of the vent opening.
NT: Not tested: LEl. was nc: .ested one-foot downwind of the vent if methane concentration

was zero.

NT: Not tested; exhaust speeds were not checked one-foot downwind of vent.
Wind: Note that there were gusts of wind especially at the-top of the landfill.
Windspeed: was measured once, at 2000 fpm.
Sampling Sequence: 2,4,5,6,3,1,9,7,8,10,11.
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