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2006 ANNUAL REPORT
SHEPLEY’S HILL LANDFILL
LONG TERM MONITORING & MAINTENANCE
DEVENS, MASSACHUSETTS

EXECUTIVE SUMMARY

The report documents the results of long-term monitoring efforts conducted in 2006. In addition, the
document includes groundwater and plant operational data collected during the early operation of
the groundwater extraction and treatment Contingency Remedy. Annual reporting of landfill
monitoring (groundwater and landfill gas) and inspections has been underway for many years at
Shepley's Hill Landfill (SHL) at Former Fort Devens, Massachusetts. The 2005 and 2006 annual
reports have expanded reporting of data collected in association with the new groundwater
extraction and treatment system. The 2005 Annual Report contains data and assessments conducted
during start-up of the system in August/September, 2005 and this report contains data related to
regular operation of the system which was initiated in March, 2006 following plant upgrades related
to methane monitoring and process venting.

The ROD (ABB-ES, Oct 1995) describes Alternative SHL-2, Limited Action, involving monitoring
following landfill closure, and Alternative SHL-9, Groundwater Pump and Discharge to the Ayer
Publicly-Owned Treatment Works (POTW). These alternatives became the primary and
contingency elements of the selected remedy for the Shepley’s Hill Landfill remedial action,
respectively. The contingency element of the overall remedy was to be implemented should capping
alone not prove to be effective at controlling site risk in accordance with ROD goals. Groundwater
data collected over many years indicated that goals were not being met and decisions were made to
implement the Contingency Remedy. The design process for the Contingency Remedy was initiated
in the Fall of 2003. The remedy was modified by an Explanation of Significant Differences
(CH2M HILL, June, 2005) to include treatment and discharge to the Devens POTW and
construction of the wellfield and plant were completed in 2005.

CH2M HILL has 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), Stone and Webster Environmental Technology & Services (SWET),
May 1996. The LTMMP provides the basis for semi-annual monitoring of groundwater, annual
landfill gas sampling, and landfill inspections that have been conducted since the mid 1990°s. In
addition, to the typical reporting this document summarizes monitoring activities associated with the
early operation of the arsenic groundwater extraction, treatment, and POTW discharge system
(Contingency Remedy). The monitoring activities associated with start-up and initial operation of
the Contingency Remedy are described in the Contingency Remedy, Performance Monitoring Plan
(PMP), CH2M HILL, 2005 and the industrial discharge permit for the Deven’s POTW
(Devens/MassDevelopment June, 2006).

The PMP (CH2M HILL, 2005) was developed specifically for the start-up and first year of
monitoring associated with the pump, treat, and discharge system. This system performance
monitoring has been conducted in concert with the LTMMP (SWET. 1996) over the past year. The
2006 monitoring is considered to be a transition year, both programs were being conducted
simultaneously as the early plant and wellfield operations were initiated. The Army prepared a draft
Revised Long Term Monitoring and Maintenance Plan (CH2M HILL, 2006). available in December
2006, providing an updated and optimized, comprehensive monitoring strategy for Shepley’s Hill
Landfill. This plan was issued final in May, 2007 (CH2M HILL, 2007). It is inclusive of the
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Contingency Remedy and recommends optimized monitoring based upon review of data collected
since closure of the landfill and early operation of the Contingency Remedy. This new document
replaces the LTMMP (SWET, 1996) and the PMP (CH2M HILL, 2005) and will be fully
implemented in 2007. Adjustments or refinements to the Revised LTMMP in the future are
anticipated to be made through recommendations of Annual Reports.

An annual landfill inspection was conducted in the Fall of 2006 and observations made regarding the
vegetative cover, vegetation types, erosion, settlement, and general condition of the various features.
The inspection checklist is included in Appendix A. Presently, the landfill is in fair condition. The
cover surface contains some areas of sparse vegetation, establishment of potentially intrusive
vegetation, and settlement. Intermittent standing water, erosion, overgrowth of vegetation, and
encroachment of wetland plants within drainage swales were observed. Corrective action
recommendations relating to the cap system and associated drainage were made during the 2005
annual reporting cycle and are included in the Geotechnical Engineering Fall 2005 Annual
Inspection Report (USACE, 2006). Some recommendations from 2005, including repair of fences
and gates, have been addressed. Recommendations for 2006 include the following: (1) Secure
fence gates with padlocks and chains as required to control access to the site and (2) place topsoil
and seed over the sandy area lacking vegetation on the east side along the perimeter of the cap. The
landfill is in fair condition and appears to be functioning adequately. Section 3.0 provides further
discussion of the inspection.

As part of the annual landfill gas monitoring program, field readings with a photoionization detector
(PID), multigas meter, and an infrared spectrophotometer were collected from eighteen (18) gas
vents on the landfill and thirteen (13) perimeter gas monitoring wells. Four (4) of the perimeter gas
monitoring wells are located just north of the landfill and the other nine (9) are located to the south
of the landfill. Those on the south were installed in November, 2005 and were monitored for the
first time in February, 2006 and then again as part of the LTMMP in December. 2006.

Readings collected from gas vents in the fall of 2006 indicated that levels of carbon dioxide and
hydrogen sulfide were similar to readings collected in the previous monitoring, while oxygen and
carbon monoxide levels increased. Trace concentrations of volatile organic compounds (VOCs),
less than 0.6 ppm, were detected in five gas vents (GV-5, 12, 13, 14, and 15) while VOCs were not
detected in the previous monitoring. LEL and methane concentrations were similar to 20035
concentrations with the following exceptions: GV-1, 7, 11, and 14 showed increased LEL
concentrations and GV-5, GV-12, GV-13, GV-16, and GV-17 showed decreased LEL and/or
methane concentrations.

Readings collected from all perimeter gas monitoring wells in the December 2006, including those
on the north and south, did not indicate the presence of methane. This has been the case in past
events, as well. VOCs, oxygen, hydrogen sulfide, carbon dioxide, and LEL readings were similar to
past events. These data do not indicate an issue with migrating landfill gas.

As part of October, 2006 gas monitoring, CH2M HILL collected ten (10) soil gas samples from
temporary gas probes in the northern perimeter area of the landfill to confirm historical results from
the permanent gas monitoring well locations and expand coverage in the area. This was done as part
of the methane evaluation conducted with the discovery of dissolved methane detected in deep
groundwater being pumped as part of the Contingency Remedy. This groundwater is under strongly
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reducing (methanogenesis-dominated) conditions. In addition, in December, 2006, six (6) soil gas
samples were collected from temporary soil gas probes located adjacent to off-site, downgradient
monitoring wells SHM-99-31, SHM-99-32X, SHM-99-39, SHM-99-40X, SHM-99-41, and SHM-
99-42, from which water samples were analyzed for dissolved methane and ethane. Methane was not
detected in any of these samples, confirming that dissolved methane in water at depth was not
resulting in detectable methane in soil gas.

Groundwater monitoring was performed at the site in April, June, September, and December 2006,
as part of LTM and PMP events. 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 (EPA, 1996). Groundwater sampling performed as part of the PMP effort was
completed in April, June, September, and December 2006. Groundwater sampling performed as
part of the LTMMP effort was completed in June and December 2006. A total of 39 monitoring
wells were sampled as part of the combined PMP and LTMMP events: nine (9) wells were sampled
under the LTMMP alone, 25 wells were sampled under the PMP alone, and five (5) wells (SHL-5B,
SHL-5C, SHL-19, SHL-22, and SHL-22C), are included in both the PMP and LTMMMP. PMP
samples were analyzed for inorganics and general water quality parameters valuable for assessing
inorganics transport and geochemistry. In addition to the established programs, samples were
collected from monitoring wells SHM-99-31A, B, and C, SHM-99-32X, SHM-05-39A, SHM-05-
40X, SHM-05-41A, B, and C, and SHM-05-42A in December 2006 as part of the evaluation of
dissolved methane/ethane in groundwater. LTMMP samples were analyzed for volatile organic
compounds (VOCs), inorganics, and general water quality parameters. Laboratory reports were
reviewed for adherence to acceptable laboratory practices. Based on the data evaluation elements
reviewed, most data were determined to be of acceptable quality for use with few qualifiers. The
qualified data are noted in the validation reports and data tables.

LTM wells are 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-dichloroethane, lead, manganese, nickel,
sodium, aluminum, and iron. 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. The objective of the PMP is to
develop data to support evaluation of the long-term protectiveness of the cover system and
groundwater extraction system and assess progress toward attainment of groundwater cleanup goals.
Changes to the maximum concentration limit (MCL) for arsenic in association with changes of the
EPA National Primary Drinking Water Regulations for arsenic and implementation on January 23,
2006, effectively reduce the clean-up level for arsenic from 50 to 10 pg/L.

Arsenic was the only trigger chemical detected above the cleanup level during the 2006 LTM (see
Table ES-1). Most results indicated no significant change from previous arsenic levels. However,
the highest historical concentration of arsenic detected at SHM-96-22B of 3,690 pg/L. was recorded
during the April 2006 PMP sampling event. The previous greatest concentration of 3,320 pg/L was
detected during the January 2006 sampling. The concentration of arsenic detected at SHM-96-22B
in April 2006 was also the highest reported concentration of arsenic detected in any of the wells
sampled during 2006. Furthermore, SHM-96-22B was the LTM sample location with the highest
recorded concentration of arsenic for each sampling round. The highest concentration observed
historically at any compliance well has been 5,110 pg/L at well SHM-96-5B. in May 2000. Wells
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SHM-96-5B and SHM-96-22B are located relatively close (less than 100 feet cross gradient) to each
other and are screened at similar depths in sand/till deposits. The SHM-95-5B well has typically had
higher concentrations than SHM-96-22B, likely due to its shorter screen. Both of these wells have
continuously exhibited the highest arsenic levels measured at site compliance wells, one to two
orders of magnitude above levels measured at the other compliance wells and are interpreted to be
completed in the most reducing (impacted) zone moving north from the landfill. The Contingency
Remedy extraction wells are completed in this zone upgradient adjacent to the landfill.

Monitoring well SHM-96-22B shows a trend of generally increasing arsenic concentrations in the
past few years. Though arsenic concentrations at SHM-96-5B peaked during the January 2006
monitoring, concentrations detected in June and December 2006 were less than concentrations
detected in previous years. These reductions are consistent with the operation of the extraction
wells; however, it is too early in the operation of these wells to identify whether the trends are
related to operation of the system.

Only four of the fourteen LTMMP monitoring wells sampled in June and December 2006 were
below the new arsenic cleanup level of 10 pg/L. The four wells with concentrations of arsenic less
than the clean-up level include two Group 1 wells, SHL-3 and SHL-5 and two Group 2 wells SHL-4
and SHL-10.

TABLE ES-1 Compliance Point Wells Exceeding COC Level in 2006 (Arsenic = 10 pg/L)

Well Orientation to Geological Group# Concentration (pg/L) Concentration (ng/L)
Landfill Designation June 2006 December 2006
SHM-96-3B North Base of Sand/Till 2 Arsenic = 2,760 Arsenic = 2,980
SHM-96-5C North Water Table 2 Arsenic =51 Arsenic =24
SHL-9 North Water Table 1 Arsenic = 21 Arsenic =51
SHM-93-10C East Bedrock 1 Arsenic= 12 Arsenic= 10
SHL-11 East Water Table 2 Arsenic = 700 Arsenic = 668
SHL-19 East Water Table 2 Arsenic = 1.790 Arsenic = 142
SHL-20 East Till Z Arsenic = 346 Arsenic =361
SHL-22 North Base of Till 1 Arsenic= 167 Arsenic=1135
SHM-93-22B North Sand/Till 2 Arsenic=3.440 Arsenic=3.100
Interface
SHM-93-22C North Bedrock 1 Arsenic= 17 Arsenic =73

Cleanup levels for the other three trigger chemicals were not exceeded. However, cleanup levels for
the COCs iron, manganese and sodium were exceeded in the 2006 sampling events. In general,
concentrations of iron, manganese, and sodium have remained stable or declined since 2002 with the
following exceptions: iron concentrations at SHM-93-22C; manganese at SHL-5, SHM-96-5C,
SHL-11, SHL-22, and SHM-93-22B; and, sodium at SHM-96-5C, SHL-9, and SHM-96-10C.

Arsenic concentrations greater than the new MCL standard of 10 pg/L. were detected in 19 of the 25
monitoring wells sampled under the PMP. A number of monitoring wells down gradient and east of
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the landfill have arsenic concentrations below 10 pg/L, including SHP-31A (downgradient-
Molumco Road); SHM-42A (downgradient area — woods); SHL-23, SHL-8S, SHL-8D, and SHL-21
(nearfield), and SHL-13 (pond area). In September 2006, an arsenic concentration greater than 10
pg/L was observed in a pond sample collected at PSP-01.
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2006 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 2006 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) (SWET, May 1996). In addition, this report presents data collected in
conjunction with the operation of the groundwater extraction, treatment, and discharge system
(Contingency Remedy) during 2006. This work was conducted in accordance with the Contingency
Remedy Performance Monitoring Plan (PMP) (CH2M HILL, 2005) and the industrial discharge
permit issued by the Deven’s POTW (Devens/MassDevelopment June, 2006).

Details of groundwater monitoring, treatment plant operation, landfill gas monitoring, and landfill
cap inspection/maintenance are provided such that the long-term effectiveness of the cap (ROD
Alternative SHL-2) and the Contingency Remedy (ROD Alternative SHL-9) may be evaluated per
the remedial action objectives of the 1995 Record of Decision (ROD). The ROD selected
Alternative SHL-2 as a source control action. Alternative SHL-2 consisted of completing closure of
Shepley’s Hill Landfill in accordance with applicable Massachusetts requirements of 310 CMR
19.000, and monitoring and evaluating the effectiveness of the landfill cover system to control
groundwater contamination and site risk. The LTMMP (SWET, 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. It should be noted that
effective January 23, 2006, the maximum concentration limit MCL for arsenic in drinking water
supplies, in accordance with EPA National Primary Drinking Water Regulations, became fully
effective, reducing the standard from 50 ppb to 10 ppb.

A groundwater extraction, treatment, and discharge Contingency Remedy (ROD Alternative SHL-9)
was selected at the time of the remedial decision for potential future implementation, in the event
that in subsequent years the groundwater at compliance wells surrounding the landfill did not meet
specified target cleanup goals. Many years of monitoring, two separate five year reviews, and the
work of the Army and regulatory agencies established that the Contingency Remedy would need to
be implemented. The Army procured resources to complete design and construction of the
Contingency Remedy beginning in the Fall of 2003.

The original groundwater pump and discharge Contingency Remedy identified in the ROD was
modified to include treatment prior to publicly-owned treatment works (POTW) discharge and the
discharge location has changed from the Town of Ayer POTW to the Devens POTW. These
changes to the remedy were made through Explanation of Significant Differences (CH2M HILL,
June, 2005).
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The 2006 monitoring year is a transition year involving the early operation of the Contingency
Remedy, monitored in accordance with the PMP, along with normal LTMMP monitoring. The
Army prepared a draft Revised Long Term Monitoring and Maintenance Plan (CH2M HILL, 2006),
available in December 2006, providing an updated and optimized, comprehensive monitoring
strategy for Shepley’s Hill Landfill. This plan is inclusive of the Contingency Remedy and
recommends optimized monitoring based upon review of data collected since closure of the landfill
and early operation of the Contingency Remedy. This new document, finalized in May 2007,
replaces the LTMMP (SWET, 1996) and the PMP (CH2M HILL, 2005) and will be fully
implemented in 2007. Adjustments, refinements or optimization of the Revised LTMMP in the
future are anticipated to be made through recommendations of Annual Reports.

1.1  Background

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

The landfill was reportedly operating by the early 1940s, and evidence from test pits within the
landfill suggests earlier usage, possibly as early as the mid-nineteenth century. The landfill contains
a variety of waste materials, including incinerator ash, demolition debris, asbestos, sanitary wastes,
spent shell casings, glass, and other wastes. The maximum depth of the refuse occurs in the central
portion of the landfill and is estimated to be about 40 feet. The volume of the landfill has been
estimated at over 1.3 x 10° cubic yards (cy) (ABB-ES, 1995a).

The landfill was closed in five phases between 1987 and 1992-93 in accordance with Massachusetts
regulations 310 CMR 19.00 (MADEP, 1985). The Massachusetts Department of Environmental
Protection (MADEP) approved the closure plan in 1985. Closure consisted of installing a 30/40-mil
polyvinyl chloride (PVC) membrane cap, covered with soil and vegetation and incorporating gas
vents. Closure also included installation of wells to monitor groundwater quality around the landfill,
and construction of a storm drainage system to control surface water runoff. MADEP issued a
Landfill Capping Compliance Letter approving the closure in February 1996.

1.2 Evaluating Effectiveness of Remedial Objectives

In accordance with the LTMMP (SWET, 1996), fourteen compliance point wells are monitored to
evaluate the effectiveness of the landfill at reducing risk and achieving cleanup levels. 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
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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 (SWET, 1996), only chemicals that present carcinogenic risk are
considered trigger chemicals in the monitoring program. The trigger chemicals are arsenic, 1.2
dichlorobenzene, 1,4 dichlorobenzene and 1,2-dichloroethane. Reduction of carcinogenic risk,
rather than simply reduction of contamination, is the measure of progress toward attainment of
cleanup. This risk-based approach keeps the focus on mitigation of the most significant contributors
to risk.

The LTMMP states that Alternative SHL-2 will be considered effective with regard to Group 2
wells if five-year reviews show an ongoing reduction of potential human health risk (based on
trigger chemicals) at Group 2 wells and the ultimate attainment of cleanup levels for all COCs by
January 2008. Alternative SHL-2 will be considered effective with regard to Group 1 wells if five-
year site reviews show that groundwater quality remains at or below cleanup levels for all COCs.

Chemical concentrations in Group 1 wells have historically attained cleanup goals, while those in
Group 2 have not. Originally, all existing wells were designated as Group 2 wells per the LTMMP,
including three newer wells installed in 1996 (SHM-96-5B, SHM-96-5C, and SHM-96-22B) 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 eight wells
continue to be classified as Group 2 wells. The second Five Year Review (FYR) conducted in 2000
(HLA, 2000) and the third FYR (HLA 2005), did not reclassify any of the monitoring wells. The
second review concluded that based on the data collected to date, the required incremental reduction
in risk was not achieved and recommended that the ROD contingency remedy be reevaluated by the
Army (HLA, 2000). Subsequent to the second FYR a decision was made to implement the
Contingency Remedy (Alternative SHL-9, Groundwater Extraction and Discharge).

In conjunction with design of the Contingency Remedy, on-base and off-base investigation work
was conducted and new monitoring locations were incorporated into a Performance Monitoring Plan
(PMP) for the Contingency Remedy. Construction of a groundwater extraction and treatment
system was completed during 2005. The system is located just north of the landfill cap, near the set
of compliance point wells used to monitor 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). The construction work
included the wellfield and plant; an access road off of Scully Road, and a utility berm across the
landfill cap making connection to the Devens sewer in Cook Street and the power grid. The
treatment system was started up and operated for a month in August/September 2005 and became
operational in March 2006.

1.3 Five-Year Site Reviews

Stone & Webster Environmental Technology & Services (SWET) conducted the first two years of
landfill post-closure monitoring in 1996 and 1997. These first two years of monitoring were
included in the first Five Year Review (FYR), Shepley’s Hill Landfill, Long Term Monitoring
(SWET, August 1998) and marking five years since the final capping of the landfill in 1993. The
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USACE, New England District conducted the monitoring between 1998 and 2005. In 2000, a
comprehensive review for all Devens sites was performed and included in the Five Year Review
Report for Devens Reserve Forces Training Area, Devens, MA (HLA, 2000) which included
monitoring conducted for Shepley’s Hill Landfill Operable Unit in 1996 through 1999. A second
comprehensive FYR was completed in 2005 (Nobis, 2005) and included monitoring conducted from
1999 through 2004.

1.4 2006 Annual Report Objectives

Because 2006 was a transition year this annual report covers long-term monitoring and maintenance
activities conducted in 2006 in accordance with the LTMMP (SWET, 1996), the PMP
(CH2M HILL, 2005), and work the Army conducted to further evaluate dissolved methane/ethane in
groundwater. The activities may be summarized as follows:

LTMMP
e Landfill cap inspection to identify areas requiring maintenance.

e Landfill gas measurements at 18 gas vents and 13 permanent landfill perimeter gas
monitoring wells 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 established in the ROD.

PMP and other

e Groundwater monitoring at 39 wells for As, Fe, Mn, and other cations in accordance with the
intervals specified in the PMP (CH2M HILL, 2005). This also included collection of field
parameters.

¢ Monitoring of an expanded hydraulic network in accordance with the intervals specified in
the PMP (CH2M HILL, 2005).

e Methane/Ethane monitoring included both groundwater dissolved methane/ethane
monitoring at five (5) locations involving eleven (11) wells screens downgradient and plant
influent/effluent. Landfill gas measurements at ten (10) temporary soil gas probe locations
along the north side of the landfill perimeter and five (5) temporary soil vapor samples
adjacent to downgradient monitoring well clusters to monitor for potential gas migration
within the vadose zone and from deep groundwater.

The findings documented in this annual report will support a third comprehensive FYR for
monitoring conducted between 2005 through 2009.
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2.0 LANDFILL CAP SYSTEM INSPECTION AND MAINTENANCE ACTIVITIES
2.1 Summary

The ROD for the Shepley’s Hill Landfill requires maintenance of the landfill cap based on
observations made during the annual inspections. Normally scheduled maintenance activities
performed during 2006 included mowing of the landfill vegetative cover. An upcoming
Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, in progress)
will assess the adequacy of the landfill cap and the overall remedy.

Based on the annual inspection, the following items should be addressed as a priority: (1) secure
fence gates with padlocks and chains as required, controlling access to the site; and (2) improve
vegetative cover through placement of loam and seed over the sandy area lacking vegetation on the
eastern perimeter of the landfill cap. Along with the corrective actions listed above, it is
recommended that repair and regrading around the catch basins on the south side of the landfill be
conducted.

Other than the issues identified along with recommendations for repair or correction, the landfill cap
is in fair condition and appears to be functioning properly. The 2006 landfill cap inspection is
discussed further in the next section. In addition, an annotated figure, checklist, and photolog are
provided in Appendix A.

22 Landfill Inspection

The Shepley’s Hill Landfill at Devens, Massachusetts was inspected on October 31, 2006. Features
of the landfill that were inspected included the cap, the drainage system, the gas vent system, access
roads, and the security fence. Observations were made regarding the vegetative cover, vegetation
types, erosion, settlement, and general conditions. A comprehensive evaluation of the landfill cap is
currently being conducted to assess the effectiveness of the landfill cap (AMEC, in progress). Table
A-1 and Figure A-1 of Appendix A present the Landfill Maintenance Checklist summarizing the
findings of this inspection and a map depicting observations. A brief description of the findings and
recommendations of the inspection are as follows:

e (Catch Basin #3 near the Cook Street entrance to the site is not set at grade. Soil excavation in
this area has left the rim of the catch basin six to eight inches higher than the surrounding
grade. The rim of this catch basin should either be lowered to the existing grade or regrading
of'the area near the basin should be completed to facilitate drainage.

o The concrete headwall at the terminus of the catch basin and underground piping system on
the south side of the landfill is overgrown with vegetation and is silting in. The grade of the
southern swale bottom is uneven and standing water is present. Consideration should be
given to clearing the entire southern swale of accumulated sediment and/or regraded, as
necessary, to facilitate drainage. Reseeding and/or riprap placement, depending on water
velocities, will help stabilize the channel.
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e Areas of standing water are present at numerous locations across the landfill surface (refer to
Appendix A, Figure A-1) where settlement has occurred. These areas have been recognized
in previous inspections.

e In the eastern drainage swale, in the vicinity of GV-13 and continuing downstream to the rip-
rapped section, the channel is overgrown with vegetation. It appears to be heavily silted in
and has a large area of standing water. There is an earth and vegetation obstruction just
upstream of the new rock section detaining and ponding water. The northern reaches of the
eastern drainage swale have some minor vegetation growth and sand accumulation. The
swale may require regrading and clearing of vegetation to promote drainage.

e The northern reaches of the eastern drainage swale and channel located north of the road
connecting the treatment building to Scully Road have some minor vegetation growth and
sand accumulation. The swale should be cleared of vegetation (refer to Appendix A, Photo

1).

e East of gas vents (GV) 8, 11 and 12, the perimeter of the cap has some areas of erosion and
sparse vegetation. The soil in these areas is comprised predominantly of sand. The area
should be graded, loam added to a depth of 6 inches, and seeded to promote revegetation.
The grass should extend at least twenty feet past the limits of the cap.

e The access roads on the site are in good condition. A new dense-grade road surface was
constructed from the Cook Street entrance to the middle of the landfill, in the vicinity of GV-
11 (Appendix A, Photo 2). A new access ramp was built over the utility berm in the vicinity
of GV-9 (Appendix A, Photos 3 and 4). Some small ruts and standing water were observed
along the landfill road from about GV-11 (the terminus of the new dense grade road) to the
entrance gate for the treatment plant on the north end of the landfill (Appendix A, Photos 5
and 6).

e Repairs have been made to the perimeter chain-link security fence, an issue identified in
2005. Fence sections and gates have been replaced; however, many of the gates do not have
locks and chains, allowing unrestricted access. The gates should be secured with chains and
padlocks to ensure unauthorized ATV access is not provided.

e The gas monitoring wells at the northwest edge of the landfill are in excellent condition and
have locking protective casings. The gas vents appear to be in good condition. The older gas
vents. painted yellow, are showing signs of age, with rusting/corrosion evident (See
Appendix A Photo 7). They should be scraped, cleaned, and repainted in the near future.

e Several areas of the landfill have sustained damage by trespassing vehicles, as well as by
mowing equipment (Appendix A, Figure A-1 and Photos 8 and 9). These rutted areas should
be repaired as part of a project to address other settled areas.

An upcoming Supplemental Groundwater Investigation and Landfill Cap Assessment (AMEC, in
progress), expected to be completed by the fall of 2007, will assess the adequacy of the landfill
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cap/overall remedy and will comprehensively evaluate and identify any remedial repairs required.
Implementation of the recommendations of this effort are expected to address a number of the issues
identified in this and previous landfill inspections, improving the drainage and function of the
landfill cap system. With the exception of the repairs mentioned above the landfill is in fair
condition and appears to be functioning adequately.
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3.0 LANDFILL GAS MONITORING RESULTS

3.1 Summary

The purpose of the landfill gas monitoring program is to establish long-term trends with regard to
gas production and venting. During closure construction, passive gas vents and associated headers
were installed in gas collection layers as an integral component of the landfill cover system. Many
of these vents have now been in place for close to twenty years and they appear to be functioning
well, continuing to vent landfill gases in areas of the landfill that are still actively producing gas.

In November 2001, four landfill perimeter gas monitoring wells were installed to further evaluate
potential landfill gas migration from Shepley’s Hill Landfill towards the north, in the direction of
Scully Road. Nine (9) additional landfill gas monitoring wells were installed along the commercial
property at the south side of the landfill in November 2005. These newly installed gas wells were
first sampled in February 2006 as part of a supplemental landfill gas survey and then again in
December, 2006 as part of the regular annual monitoring event.

Annual gas monitoring in the early years has involved the vents only. Post 2001, the four (4)
permanent gas monitoring wells installed at the north end of the landfill were added and in 2006 the
nine (9) newly installed permanent gas monitoring wells on the south were added. In 2006, the
Army also conducted monitoring at 15 temporary soil gas probes installed at the north end of the
landfill to further evaluate landfill gas migration. This was done as part of a methane evaluation
conducted with detection of dissolved methane in deep groundwater being pumped as part of the
Contingency Remedy. Data from this effort are provided in Table 3-1 and also in Appendix B in
the response to comments associated with the Technical Memo-Methane Controls (CH2M HILL,
2006b).

In total, the annual gas survey event was performed on the 18 passive gas vents, 13 perimeter gas
monitoring wells and 15 temporary soil gas probes to evaluate methane (percent), hydrogen sulfide
(ppm), volatile organic compounds (ppm). oxygen (percent), carbon monoxide (ppm), carbon
dioxide (percent), and percent lower explosive limit (LEL) in the subsurface beneath capped and
adjacent perimeter areas (refer to Figure 3-1, Figure A-1, Figure 4-3). Key questions that are
addressed as part of this type of survey are: 1) Is the methane generation in the landfill trending
down as expected by comparison with historic data? and 2) Are there indications that explosive
landfill gases are migrating away from the landfill in the subsurface presenting a hazard for
surrounding neighbors?
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In general, landfill gas production is low, typical of landfills that have been closed for many years.
Landfill gas monitoring has been conducted since the 1998 Annual Report (USAEC, 1999). Review
of these data and other data collected annually since 1998 indicate variability in production between
vents from year to year. This is likely associated with changing soil moisture and atmospheric
pressures from monitoring event to event and non-uniform response across the landfill to these
changes. However, in a general sense, the data indicate that production is greatest, to the south in the
Phase III and IV areas that were the last active areas, being capped and closed between 1989 and
1992. By comparison, many wells to the north have had low methane readings throughout the nine
years of monitoring. Gas production for the landfill, as a whole, is low by comparison to active or
recently closed municipal landfills. For active or recently closed landfills, high landfill gas flux rates
result in measurable high concentrations of landfill gas near vent pipe openings under ambient
conditions, prior to capping and purging. This is not the case with Shepleys Hill where ambient
readings were non-detect in 2006 following capping and prior to full purging, indicative of generally
low flux rates. The historic data from the perimeter gas monitoring wells on the north indicate no
history of detectable methane which further suggests gas production is low by comparison with
recently closed or active municipal landfills.

During the 2006 sampling event, it was evident that the vents required two or greater well volumes
to be purged with the SKC224-PCXRE pump before representative, stabilized readings could be
produced. Ambient readings in the vent pipes prior to capping and purging of two vent volumes
indicated very little detected landfill gas, indicative of low gas flux rates.

The gas readings are within the parameters of a mature landfill and the vents appear to be
functioning properly. If the gas vents are functioning properly and are adequately spaced. off-site
migration of landfill gases is controlled. Due to the high LEL readings at some vents and the
proximity of residential housing and commercial development, gas monitoring wells have been
installed near the landfill property line. Gas monitoring wells installed along the northern end of the
landfill near Scully Road, have been monitored since 2001 and no methane (with IR
spectrophotometry) or LEL readings have been detected. While gas monitoring conducted in
February and December 2006 detected low percent LEL readings at three permanent gas monitoring
well locations on the south, no methane or hydrogen sulfide were detected. Neither percent LEL nor
methane was detected in the soil gas samples collected next to the downgradient monitoring wells
situated between the landfill and Molumco Road in December 2006. Neither methane, hydrogen
sulfide, or percent LEL were detected at any of the 15 temporary soil gas probes installed near the
north end of the landfill in October 2006. The following sections discuss the monitoring and results
in more detail.

3.2 Gas Monitoring Results

Landfill gas sampling was performed in three phases in 2006:

e October 31, 2006 soil gas survey event was conducted adjacent to northern portion of the
landfill to supplement routine annual gas monitoring well sampling and confirm that
historic conditions in these wells are representative;
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e December 11, 2006 — a soil gas survey adjacent to groundwater monitoring wells located
downgradient of the landfill that were sampled for dissolved methane/ethane and monitoring
of permanent gas monitoring well sampling were conducted; and

e December 14, 2006 — Sampling of gas vents of the landfill was conducted.

Gas samples were field analyzed with a photoionization detector (PID) instrument, a multigas
instrument (whetstone bridge sensor), and an infrared spectrophotometer. The instruments included
a Thermo Environmental 580B PID, Industrial Scientific TMX 412 multigas meter, and a Landtec
Gem 2000 and 500 infrared spectrophotometers. These instruments were calibrated as indicated in
Table 3-1.

The weather for the three days of gas sampling was reported as:

e October 31, 2006 — partly cloudy, with temperatures from 40 to 65 degrees Fahrenheit (°F),
and an initial barometric pressure of 29.99 inches of mercury and an ending barometric
pressure of 29.79 inches of mercury.

e December 11, 2006 — clear, with the temperature in the 30°s (°F), and an initial barometric
pressure of 30.33 inches of mercury and an ending barometric pressure of 30.37 inches of
mercury.

e December 14, 2006 — clear, with the temperature in the 50°s (°F), and an initial barometric
pressure of 30.01 inches of mercury and an ending barometric pressure of 29.94 inches of
mercury.

Figure 3-1 and Figure A-1 depict the location of the vents, permanent soil gas monitoring wells, and
temporary soil gas probes that were sampled during these events. Landfill gas vent samples were
collected by attaching an end cap, including a barbed fitting/sampling port, to the vent pipe with a
pipe joining clamp. Tubing was run from the barbed fitting to a SKC224-PCXRE air pump. The air
pump was operated to purge two vent pipe volumes and to ensure that the gases collected were
representative of the gas collection layer. A clean tedlar bag was then attached to the pump to
collect a sample. The gas monitoring equipment was then attached to the tedlar bag and the readings
were recorded after they had stabilized.

The permanent gas monitoring wells were sampled using the same method as the gas vent samples
with the following exception: the gas monitoring wells are constructed with an end cap, barbed
fitting, and tubing, allowing the sample pump to attach directly to the gas monitoring well.

Samples from the temporary gas probes were collected by attaching tubing to a barbed fitting
connected to a slotted shield point. The shield point and tubing were advanced using direct push
methods to a depth of three feet below grade. The hollow drive shaft rod was removed and the void
space backfilled. A pump was attached to the tubing, the tubing was purged, and a clean tedlar bag
was then attached to the pump to collect a sample. The gas monitoring equipment was then attached
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to the tedlar bag and readings were recorded after they had stabilized. A soil gas sample was not
collected at SHM-99-42 due to standing water in the area.

Details of the landfill gas vents and permanent perimeter gas monitoring wells are provided in
Appendix B for reference. The location of the landfill gas vents and the perimeter gas monitoring
wells are presented in Figures 3-1 and A-1.

3.2.1 Perimeter Gas Monitoring Wells

The perimeter landfill gas monitoring wells (LGP-01-01X through LGP-05-14X) did not detect
hydrogen sulfide or methane. Low levels of VOCs were detected in seven of the gas monitoring
wells, ranging from 0.1 ppm to 1.5 ppm. Low percent LEL readings were detected in three of the
southern gas monitoring wells, ranging from one to two percent. Eight gas monitoring wells had
detectable concentrations of carbon monoxide, ranging from one to four ppm. Carbon dioxide was
detected in all but one gas monitoring well, LGP-01-01X, ranging from 0.5 % to 15% (LGP-11).
Oxygen levels ranged from 6.9 % at LGP-05-11X to 20.9% at LGP-01-01X. These readings are
consistent with previous data and are not indicative of landfill gas migration. The generally high
oxygen levels as most locations are consistent with saturation of the vadose zone with ambient air,
indicative that the ambient air has not been displaced by migrating gas.

3.2.2 Landfill Gas Vent Results

VOCs were detected in five of the gas vents, GV-5, GV-12, GV-13, GV-14, and GV-15. Of these
five vents, all but GV-5 is located in the southeast area of the landfill. The oxygen levels ranged
from 1.1% (GV-7) to 21.0% (GV-12, GV-15, and GV-18) using the GEM 500/2000. Percent LEL
readings ranged from 0% at GV-12, GV-13, GV-14, and GV-18 to over 100% LEL in eight of the
vents. Carbon monoxide was detected in twelve of the gas vents, the greatest concentration was
eight ppm. Carbon dioxide was detected in all of the gas vents and ranged from 0.1 % (GV-12) to
23.6 % at GV-9. Methane ranged from 0 % (GV-12, GV-13, GV-14 and GV-18) to 32.0 % at GV-9.
No hydrogen sulfide was detected in any of the gas vents.

Readings collected in the fall of 2006 indicated that levels of carbon dioxide and hydrogen sulfide
were similar to readings collected in the previous monitoring, while oxygen and carbon monoxide
levels increased. VOCs were not detected in the previous monitoring. LEL and methane
concentrations were similar to 2005 concentrations for most of the vents with the following
exceptions: GV-1, 7, 11, and 14 showed increased percent LEL and GV-5, GV-12, GV-13, GV-16,
and GV-17 showed decreased percent LEL.

3.2.3 Soil Gas Survey Results

Hydrogen sulfide, methane, percent LEL were not detected in soil gas samples. VOCs were
detected in only three soil vapor samples, GHP-99-32X-GP, SHP-05-40X-GP, and SHP-05-41-GP,
at concentrations ranging from 0.1 to 4.6 ppm. Oxygen concentrations ranged from 17.8% at DP-7
to 21.1% at DP-3. These levels are indicative of saturation of soil gas with ambient air and not
migration of landfill gas. Carbon monoxide was detected in two samples, SHP-05-39-GP and SHP-
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05-41-GP, at concentrations of 3.0 and 2.0 ppm, respectively. Carbon dioxide was detected in all of
the samples, ranging from 0.3 % at DP-8 and DP-9 to 2.2 % at DP-7.
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40 GROUNDWATER AND ARSENIC TREATMENT PLANT MONITORING
4.1 GROUNDWATER ELEVATIONS

Groundwater measurements of Shepley's Hill Landfill wells were collected in conjunction with the
LTMMP and PMP monitoring on April 10, June 5, September 18, and December 5, 2006. Table 4-
1 and 4-2 provide lists of these wells including key characteristics such as the geological unit(s)
screened, screen depths or elevations, and relative locations. Water table elevations for each
sampling round are listed in Table 4-3. Groundwater elevations measured in June were the highest
of the year followed by December, April, and September. Groundwater contour maps of water
levels collected on June 5 and December 5 are provided as Figures 4-1 and 4-2, respectively. The
contoured water surface is similar to that observed in previous years and that reported with start-up
of the extraction system in 2005 discussed in the Extraction Test Final Technical Memorandum
Start-Up Extraction Test — Shepley's Hill Groundwater Extraction, Treatment, and Discharge
System (CH2M HILL, 2006). Water-level monitoring conducted in accordance with the Revised
LTMMP (CH2M HILL, 2007) as the system operational flow rate is increased to 50 gpm will be
useful in evaluating system performance at the doubled flow rate and agreement with modeled
hydraulic containment at higher flows.

42 GROUNDWATER SAMPLING METHODOLOGY

The LTMMP identifies 14 monitoring wells to be sampled. 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 impact
from groundwater flowing from beneath the landfill. The remaining seven are located along the
eastern edge of the landfill, between the landfill and Plow Shop Pond.

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 compliance wells were designated as Group 2 wells.
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 | wells. The remaining eight wells have continued to be classified as
Group 2 wells. The second comprehensive FYR (Nobis, 2005) did not recommend changes to the
well group designations.

The Contingency Remedy Performance Monitoring Plan (PMP) identified a total of 30 monitoring
wells to be sampled, five of which, SHM-96-5B, SHM-965C, SHL-9, SHL-22, and SHM-95-22B,
are also identified in the LTMMP. The PMP wells are situated from north to south or generally
downgradient to upgradient areas as follows:
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Relative Location Number Monitoring Well Identification
of Wells

Downgradient- Molumeo Road 7 SHM-05-40X; SHM-05-39A, 39B: SHP-99-31A, 31B. 31C;
and SHP-99-32X

Downgradient-Woods 5 SHM-05-41A, 41B. 41C: and SHM-05-42A, 42B

Nearfield 9 SHL-23; SHL-9; SHL-22. 22B : SHM-96-5B, 5C: SHL-8S,
8D: SHL-21

Pond Area 5 PSP-01. SHL-13, SHP-36X. SHP-37X. and SHP-01-38A

Upgradient (Landfill and Perimeter) 4 SHL-15: N5-P1, P2: and SHM-93-10D

PMP groundwater samples were collected from the 30 wells in April, June, September, and
December 2006. However, SHL-21, a background well was not sampled during the September
event. A total of 39 monitoring wells were sampled during the combined PMP and LTMMP
monitoring events in June and December since five wells overlap both programs.

4.2.1 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 met the
requirements of the sampling program. Sampling equipment, including water quality meters,
portable generators and tubing, was rented or purchased in the case of supplies from local vendors.
All equipment was inventoried, tested, and field calibrated to ensure it was operational and
functioning properly. Well construction logs and sampling histories for each of the wells to be
sampled were reviewed by the field team prior to the scheduled event to determine any well specific
sampling requirements. This information is maintained at the treatment plant on site.

4.2.2 Groundwater Sampling and Equipment Decontamination

Monitoring wells were purged and sampled in accordance with EPA's guidance for low stress
purging and sampling (U.S. EPA, 1996 & 2002). Monitoring wells SHM-93-10D and SHM-05-39B
were sampled after the wells were purged dry and recovered, due to poor recharge. This has been
observed in previous sampling rounds for these wells.

Before sampling activities commenced, groundwater elevations were measured at each well location
to be sampled. Water quality meters were calibrated at the beginning of each day of use and a
calibration check was conducted at the end of each day. During sampling, when a generator needed
to power the pumps was used, it was located in 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, water-level measurements were collected. The pump intake or
tubing was lowered to approximately the middle of the screen for each well to be sampled. When
the water level was below the top of the screen, the pump or tubing was positioned at a depth
approximately midway between the top of the water level and the bottom of the screen. When
necessary tubing was weighted to ensure the opening was deployed at the appropriate depth.
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Water quality parameters, including temperature, specific conductance, pH, oxidation-reduction
potential (ORP), and dissolved oxygen (DO), water-level measurements, and pump flow rates, were
collected every 3 to 5 minutes to ensure proper purging before each well was sampled. The results
are listed on Groundwater Field Analysis Forms located in Appendix C. Water quality parameters,
were monitored using a flow-through cell and a YSI (YSI 600XL) or Hydra Lab (Quanta) quality
meter. Sampling was conducted when water quality parameters stabilized for three consecutive
readings. The tubing was disconnected from the flow-through cell and samples were collected
directly from the discharge tubing. Observations made during sampling activities include:

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

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

e Monitoring wells SHM-93-10D and SHM-05-39B were sampled after they were purged
dry. Poor recharge has been documented in previous sampling rounds for these wells.

e Parameters would not stabilize at SHM-93-22C during the June 2006 sampling. The well
was sampled after one hour of purging.

All non-disposable sampling and testing equipment that came in contact with the sampling medium
was decontaminated to prevent cross contamination.

For most locations, a peristaltic pump was utilized; however, when the submersible pump was used
it was decontaminated using the following procedure:

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

e The pump was removed and sprayed with potable water.

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

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

e The submersible pump was sprayed with isopropyl alcohol (reagent grade) using a hand-
held spray bottle, over a tub. The pump was then submersed in a final deionized water
rinse and at least 1 to 2 gallons were pumped through.

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

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
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placed in a thermal ice chest filled with bubble wrap packing material, or equivalent, to ensure
sample integrity during shipment. Ice was added to cool samples to 4 degrees Celsius (°C) or
slightly below. Chains of custody were used to identify and track samples from the field through
laboratory log-in and analysis. Sample custody was initiated by the sampling team upon collection
of samples and chain-of-custody forms were placed in waterproof plastic bags and taped to the
inside lid of the sample coolers. Sample coolers were sealed with chain-of-custody seals. Sample
coolers were delivered to the analytical laboratory, Alpha Woods Hole Analytical Lab,
Westborough, MA, each day by courier or CH2M HILL personnel.

4.2.3 Laboratory Testing

LTMMP and PMP samples were analyzed for volatile organic compounds, inorganics, and
general water quality parameters. Select samples in the December 2006 sampling were also analyzed
for methane/ethane by UL Laboratories under subcontract to Alpha Woods Hole.

Contaminants of concern (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 Method 8260B for volatile organic compounds (VOCs), and 6010B
for target analyte list (TAL) metals (7470A for mercury). The LTMMP and PMP methods for
general chemistry are slightly different for some analyses; however, comparable detection limits
were generally achieved. The PMP method for sulfate was changed from Standard Method 9038B
to EPA Method 300.0 to achieve lower detection limits. The following is a summary of laboratory
methods used for general chemistry and exceptions identified in data review:

Parameter Method

Chemical Oxygen EPA Method 410.4 (note: SM3220D was referenced for report # L0607909 — June

Demand (COD) 2006)

Biochemical Oxygen EPA Method 405.1 (note: SM5210B was referenced for report # LO607909 — June

Demand (BOD) 2006)

Hardness Standard Method 23408

Alkalinity Standard Method 23208

Cyanide EPA Method 335.2 (note: SM9017 was referenced for report # L0607909 — June
2006).

Chloride Standard Method 9251

Nitrate Standard Method 4500-NO3-F

Sulfate Standard Method 9038B (April and June 2006) and EPA Method 300.0 (September

and December 2006). The PMP method was changed to improve detection limits
following the June sampling round.

Total Organic Carbon
(TOC)

SW846 Method 9060

Total Dissolved Solids
(TDS)

EPA Method 160.1 (note: SM2540C was referenced for report # 10607909 — June
2006)

Total Suspended Solids

EPA Method 160.2 (note: SM2540D was referenced for report # L0607909 — June

(TSS) 2006)
Dissolved Gases Analysis of Dissolved Methane, Ethane & Ethylene in Groundwater by a Standard Gas
(Methane & Ethane) Chromatographic Technique, Kampbell & Vandegrift. EPA-OK, Journal of Chrom,
Vol 36. May 1998 & Technical Guidance for the Natural Attenuation Indicators, EPA-
NE. July 2001.
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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
from other heavy metal ions typically present in some of the wells at the site. Table 4-4 summarizes
the analysis procedures used in each event.

43 SUMMARY OF LABORATORY RESULTS

The primary objective of the annual report is to compare the COC concentrations with ROD cleanup
levels (refer to Table 1-1). According to the LTMMP, only chemicals that present carcinogenic risk
are considered trigger chemicals in the monitoring program. The trigger chemicals are arsenic, 1,2
dichlorobenzene, 1,4 dichlorobenzene and 1.,2-dichloroethane. Reduction of carcinogenic risk,
rather than simply reduction of contamination, is the measure of progress toward attainment of
cleanup.

When the LTMMP was developed, all of the compliance monitoring wells were considered to be
Group 2 wells. However the first FYR, (SWET. 1998) recommended the following reclassification:

e Group 1: SHL-3, SHL-5, SHL-9, SHM-93-10C, SHL-22, and SHM-93-22C;

e Group 2: SHL-4, SHM-96-5B, SHM-96-5C, SHL-10, SHL-11, SHI-19, SHL-20, and
SHM-96-22B.

The second FYR (Harding Lawson Associates, 2000) did not reclassify any of the monitoring wells.

However, the review concluded that based on the data collected to date, the required incremental
reduction in risk was not achieved and the Army and regulatory agencies decided to implement
Alternative SHL-9, Groundwater Extraction, Treatment, and Discharge. The treatment system went
on-line in March 2006.

Tables 4-1 and 4-2 list the LTMMP and PMP wells, respectively. Figure 4-3 depicts LTMMP wells
with arsenic results and shows locations of the PMP wells used to support start-up and early
operational monitoring. A draft of the Revised LTMMP (CH2M HILL, 2006) was developed in
2006 integrating and optimizing the two programs for the future. This document has been reviewed
by the BCT, was finalized in May, 2007, and will govern sampling to be conducted for the Shepley’s
Hill Landfill remedy in the future.

Analytical results for groundwater analyses of samples collected at the LTMMP wells in June and
December, respectively, are presented in Tables 4-5 and 4-6. Analytical results for groundwater
samples collected at the PMP wells are presented in Table 4-7 and in-situ geochemical water quality
measurements collected in conjunction with the PMP sampling are presented in Table 4-8. A
summary of historical arsenic results at LTM wells are presented as Table 4-9. Historical iron,
manganese, and sodium concentrations at LTM wells are presented as Table 4-10. The analytical
results for the five monitoring wells, SHM-96-5B, SHM-965C, SHL-9, SHL-22, and SHM-95-22B,
which were sampled under both the LTMMP and PMP, are included in both the LTMMP and the
PMP summary tables. Table 4-11 provides a listing of the compliance wells that exceeded cleanup
levels for trigger chemicals since achieving Group 1 status in 1998.
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4.3.1 Arsenic Results - Long Term Monitoring Wells

Arsenic was the only trigger chemical detected above its cleanup level at the site during the 2006
spring and fall sampling events. This has been the case for a number of years. Year 2006 and
historic arsenic data for the fourteen (14) compliance point monitoring wells are provided in Table
4-9 and the 2006 data for these wells are also depicted in Figure 4-3. The compliance point
monitoring well data are plotted to provide a graphical comparison of historical arsenic
concentrations (refer to Appendix D). An anomalously high concentration of arsenic (1,790 pg/L)
was reported in the sample collected from SHL-19 in the June 2006. This concentration was an
order of magnitude greater than the concentrations reported at SHL-19 since 2002. This is believed
be a non-representative result from anomalously high total suspended solids and associated iron in
the sample. High TSS and iron results are noted for this sample and the field sample log indicates
that iron was observable in groundwater throughout purging. The subsequent December result of
142 pg/L is representative of what has been observed in this well historically.

Of six Group 1 wells sampled in 2006, only the samples collected from SHL-3 and SHL-5 had
arsenic concentrations lower than the cleanup level. Of the Group 2 wells, SHL-4 and SHL-10 did
not exceed cleanup levels for arsenic during the 2006 sampling. The large number of Group 2 wells
exceeding the arsenic standard is a reflection of the reduction of the standard from 50 pg/L to 10

ng/L.

With the exception of arsenic concentrations at SHM-96-22B and SHL-96-5B, arsenic
concentrations at the Group 2 wells were similar to or less than concentrations detected in previous
sampling events. These two northern wells have continuously exhibited the highest arsenic levels,
one to two orders of magnitude above arsenic measured in the other LTM compliance wells.

The arsenic concentration at SHM-96-22B has generally increased in the past year when compared
to previous years while SHL-96-3B has generally decreased since having an all-time high result of
5,110 pg/L in May, 2000. However, in January 2006, SHL-96-5B appears to have trended up briefly
to 4130 ug/L before returning to lower levels, typical of recent years, later in 2006 (refer to Table 4-
9). This general pattern may be associated with early adjustments in the flow field and small-scale
changes in redox chemistry related to the operation of the extraction wells nearby; however,
observations over a longer period will be necessary to better define trends.

The highest historic level of arsenic at SHM-96-22B, 3,690 pg/L, was recorded during the April,
2006 PMP event. The previous high had been 3,320 pg/L from the January 2006 event (reported in
the 2005 Annual Report). Values from years before, back to November 1999, have roughly been
1000 pg/L less on average. SHM-96-22B was the location with the highest recorded concentration
of arsenic for all compliance (LTMMP) wells for both the June and December 2006 compliance
sampling rounds. SHM-96-22B also had the highest arsenic concentration among compliance wells
for an individual LTMMP event in November 2004.

SHM-96-5B has had the highest concentration of arsenic for compliance wells for an individual
LTMMP event during most events historically. Wells SHM-96-5B and SHM-96-22B are located
relatively close to each other and are screened at similar depths in mostly sand/till: however, SHM-
96-5B has a 10 foot screen vs. the 30 foot screen of SHM-96-22B. In addition, SHM-96-5B is
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completed partially (a few feet) into bedrock near the eastern edge of an interpreted bedrock valley,
expected to be a controlling factor for flow north of the landfill.

Historic concentrations measured in the eastern compliance wells near Plow Shop Pond indicate
arsenic concentrations are similar to or decreasing in all wells but SHL-11 and SHL-20. SHL-11 is
screened at the water table and SHL-20 is screened at the base of till, while the other eastern wells
include four more screened at the water table and one at bedrock.

It is notable that concentrations in the northern wells screened at the water table do not generally
change over the years monitored. This includes Group 1 well SHL-5 with arsenic concentrations
that usually measure well below the cleanup level.

In general, similar arsenic concentrations were detected in 12 of the 14 wells that were sampled in
both the June and December sampling rounds. The only exceptions were observed at SHL-19 and
SHM-93-22C. The June 2006 result of 1,790 pg/L at SHL-19 was significantly greater than the
December 2006 result of 142 pg/L. The June result is believed to be attributed to anomalous
conditions present in the well at the time of sampling, identified above. For SHM-93-22C, the
December 2006 result of 73 pg/L. was greater than the June 2006 result of 17 pg/L.

Historically, arsenic concentrations are usually higher in the fall than spring in wells SHL-11, SHL-
19 and SHM-96-22B, though for the 2006 sampling, arsenic concentrations in samples collected in
late spring (June) were greater than the concentrations detected in late fall (December). Monitoring
well SHM-96-5B has historically seen higher arsenic concentrations in the spring but this was not
observed in the 2006 sampling. The remaining LTM wells don’t appear to have a notable seasonal
trend for arsenic.

4.3.2 Arsenic Results Performance Monitoring Wells

Arsenic was detected at a concentration greater than 10 pg/L in all samples collected at 23 of the
30 PMP wells. Arsenic was also detected in the pond sample (PSP-01) in the September 2006
sample. In general, arsenic concentrations in the PMP wells have been relative stable since
baseline sampling of these locations in August 2005, prior to system start-up testing. A
significantly lower arsenic concentration was reported at N5-P1 in the December 2006 sampling.

4.3.3 Other COC Results for LTM Wells

Detectable levels of the VOC trigger chemicals 1,2-dichloroethane, 1,2-dichlorobenzene, and 1,4-
dichlorobenzene were not observed in the 14 monitoring well sampled in June 2006. The other
COCs not designated as trigger chemicals detected at concentrations above cleanup levels were
metals iron, manganese, and sodium.

Other metals identified as chemicals of concern in the ROD, including aluminum, chromium, lead
and nickel, were not found to exceed cleanup levels at any of the wells. Iron was detected above its
cleanup level of 9,100 pg/L at the Group 2 compliance point wells including SHM-96-5B, SHM-96-
5C, SHL-11, SHL-19, and SHM-93-22B only. This is expected due to the close association between
dissolved iron (Fe*") and dissolved arsenic. Iron was not detected above the cleanup level at wells
that have achieved Group 1 status.
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The Group 1 well SHL-22, and Group 2 wells, including, SHM-96-5B, SHM-96-5C, SHL-11, SHL-
19, SHL-20, and SHM-93-22B, had concentrations of manganese above the cleanup level of 1715
pg/L. The maximum value detected for manganese was 9,460 pg/L. at SHM-96-5B. Sodium was
detected at levels above its cleanup level of 20,000 pg/L at Group 2 wells SHM-96-5B, SHM-96-
5C, SHL-11, SHL-20, and SHM-93-22B. Sodium was also detected above the cleanup level at the
Group 1 well SHL-22 and SHM-93-22C.

43.4 Contingency Remedy and Other Groundwater Data Collected in 2006

Tables 4-7 and 4-8 provide summaries of laboratory analytical and field parameter data collected in
2006 as part of the Performance Monitoring Program. The laboratory analytes include arsenic
(summarized above), iron, manganese, and a set of cations including calcium, magnesium,
potassium, and sodium. In addition, other general chemistry parameters include turbidity, alkalinity,
chloride, nitrogen (as nitrate), and sulfate. In-situ field parameters measurements, include pH,
conductivity, dissolved oxygen, temperature, and oxidation reduction potential (ORP).

These data are being used to evaluate geochemical conditions, as they change with operation of the
Contingency Remedy, primarily downgradient of the wellfield; however, data were collected in
other areas to provide a baseline for conditions upstream. A noteable observation during initial
operation of the system is the general stability of the parameters. It is likely still too early to note
trends related to changing redox conditions downgradient of the extraction wellfield; however. these
will prove to be important parameters for future monitoring of both system performance and arsenic
clean-up.

In December 2006, eleven (11) downgradient monitoring well screens and the influent from EW-04
were sampled for dissolved methane and ethane. Methane and ethane in the treatment plant influent
from EW-04 was 1660 pg/L. and 2.5 pg/L, respectively. Wells downgradient were selected to
evaluate dissolved methane/ethane downgradient. These wells included SHP-05-41A, B,C; SHP-
05-42A, B; SHP-05-40X; SHP-05-39; SHM-99-31A.B,C; and SHP-99-32X.

Concentrations of methane/ethane in these wells ranged from 0.813 to 7.910 pg/L depending on
depth and distance from the landfill. The dissolved methane/ethane is strongly associated with
methanogenesis dominated redox conditions, that are also related to iron and manganese dissolution
and associated arsenic release and transport. Appendix B provides a response to comments on the
Technical Memo-Methane Controls (CH2M HILL, 2006) and the data from the associated
dissolved methane/ethane sampling that has been conducted. Vadose zone methane gas monitoring
data collected at each of these well locations during water sampling, in addition to other landfill gas
monitoring data collected historically, discussed in Section 3, do not suggest that dissolved
methane/ethane generated and transported at depth under strongly reducing conditions near the
landfill results in detectable methane in the vadose zone above.
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5.0 WELLFIELD AND ARSENIC TREATMENT PLANT OPERATIONS

The rationale for implementing the Contingency Remedy for Shepley’s Hill groundwater along with
detailed plans and specifications for the wellfield and treatment plant is provided in the documents
entitled, Remedial Design and Remedial Action Workplan, Final Hundred Percent (100%)
Submittal, Groundwater Extraction, Treatment, and Discharge Contingency Remedy for Shepley’s
Hill Landfill. (CH2ZM HILL, May, 2005) and the Explanation of Significant Differences
(CH2M HILL, 2005).

Groundwater modeling work conducted by the Army over a number of years indicated that a
wellfield would effectively provide hydraulic containment of the groundwater moving beneath
Shepley’s Hill Landfill and to the north if operated at 50 gallons per minute (gpm). Subsequent field
investigation and design work conducted in conjunction with the Contingency Remedy design
process supported this conclusion. The BRAC Cleanup Team (BCT) decided during the completion
of the final design effort to conduct initial operation of the system at 25 gpm and use initial
operational data to assess whether or not pumping rates could be increased in the future. Particularly
important in the early operation of the system, according to EPA concerns, would be to monitor key
geochemical parameters near the landfill, particularly downstream to evaluate if the Contingency
Remedy is having adverse geochemical effects resulting in increased arsenic transport. In addition,
hydraulic impacts downstream were determined to be important to monitor during start-up and early
operation of the system.

5.1  Wellfield

Construction of the wellfield, involving two 6-inch extraction wells, and step-testing was completed
in February 2005 and the remainder of system construction and connections with the treatment plant
were completed in the Spring and Summer 2005. The wellfield was tested with start-up in August
2005 and well performance was demonstrated to be in agreement with modeled performance at a
pumping rate of 25 gpm (CH2M HILL, 2006).

Concurrent with final design and construction work, surface water and groundwater disposal were
also evaluated as options for future release of treated water from the Arsenic Treatment Plant
(CH2M HILL, 2005). This work involved hydraulic modeling to evaluate the impacts of surface
water and groundwater discharge at a number of locations east and southeast of the wellfield. In
brief, the evaluation identified locations east of the freatment plant that could be viable for
groundwater or surface water discharge.

Wellfield extraction testing, plant process testing, and early system operation were conducted in late
August and September 2005. During the start-up period, process testing and adjustments were made
over a period of several days to evaluate the appropriate dosage of coagulant needed to achieve
treatment to the operational goal of 10 pg/L for arsenic in plant effluent. Influent and effluent
sampling was conducted to document arsenic, iron, and manganese concentrations throughout the
testing period. This was necessary for evaluation of coagulant dosage, as well as to document
influent/effluent characteristic under full operational pumping at 25 gpm. The testing demonstrated
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that the treatment process successfully treats a complex matrix (influent groundwater) and meets the
goal of 10 pg/L arsenic. These data are presented in the 2005 Annual Report.

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

5.2  Arsenic Treatment Plant Operation

Plant process was tested and proved during August/September 2005 during a month of start-up
operations. The work conducted during this time is summarized in the Startup Testing Report
Groundwater Treatment System, Shepley’s Hill Landfill, Devens, MA (CH2M HILL, 2005). This
report was discussed and provided as an attachment to the 2005 Annual Report. Table 5-1 provides
a summary of influent and effluent results for arsenic, iron, and manganese during plant process
testing in August, 2005. In addition, it provides arsenic results during the extraction testing
conducted in late August, 2005 and through-out operation in September, 2005 and March, 2006
through January, 2007. The table identifies the extraction well, either EW-01 or EW-04 (also
referred to as EW-02), that was operating at the time the sample was collected.

During process testing, EW-04 was pumped and average influent concentrations were 5795 pg/L.
EW-01 was pumped during the extraction test and average influent concentrations were 3067 pg/L.
During initial system testing and during ongoing operations the average flow from the wellfield was
25 gpm, including dead-heading of wells during backwash cycles in the plant. However, in
December, 2006, tests were run from the December 5th through 7th with the flow split between both
extraction wells at cumulative pumping rates of 50, 40, and 25 gpm. The system was set at 50 gpm
(EW-01/04 @ 25 gpm each) on December 5" and operated overnight for approximately 16 hours
then sampled the next morning on December 6th; the pumping rate was then changed to 40 gpm and
the system operated for approximately 8 hours and sampled later in the afiernoon of December 6th;
pumping rate was then changed to 25 gpm and the system operated overnight for approximately 16
hours and then sampled the next morning on December 7th. It is notable that the average
concentrations during the increased flow rate testing did not differ greatly from operations at lower
flow rates. This may be due to the effects of arsenic sorption chemistry in the vicinity of the
screened zone on water contributing to flow from the well. It is expected that influent
concentrations at changed flow rates may take several days to stabilize. If all available sampling
data are utilized, the average influent concentrations from EW-04 and EW-01 throughout start-up
and operations are 5504 pg/L and 2873 pg/L, respectively.

Table 5-1 also identifies the POTW permit special condition of 30 pg/L. which requires weekly
sampling if effluent exceeds this value. With the exception of start-up process testing, when
chlorine dioxide dosing was being set, effluent has been well below the POTW special condition and
the 10 pg/LL Army goal for the design. Weekly sampling was conducted during late December and
early January following a result of 34 pg/L. on December 26, 2006.
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During the first month of start-up operations in 2005, plant monitoring resulted in 35% LEL being
detected in the influent tank of the microfilter, 7% LEL in the effluent sump, and 2% LEL in the
effluent manhole. Further monitoring indicated that methane/ethane gas was generated from
dissolved methane in influent as groundwater it is brought to the surface and equilibrates at
atmospheric pressure. The methane/ethane levels in groundwater proved to be fairly typical for
groundwater having high TOC levels and that is undergoing active methanogenesis. The plant was
shutdown to upgrade systems to ensure that hazardous atmospheres would not develop in
headspaces in the plant or process and monitoring/alarms would be in place to shutdown the system
during operations, if necessary.

The Army implemented measures to control and monitor methane gas which was detected in the
influent in the Fall of 2005. These safety measures focused on protecting personnel at the facility,
and included upgrading affected electrical components to explosion-proof, sealing and venting
process units, installing methane/O2 detectors at key process units, and re-programming the control
system to shut down the system if methane is detected and/or an oxygen-deficient atmosphere exists.
Please refer to Technical Memo-Methane Controls (CH2M HILL, 2006b) and the associated
response to comments provided in Appendix B for more information. Following installation of
these safety measures, the system was re-started on Tuesday, March 7, 2006.

5.2.1 Filtered-Bottom Roll Off/Sludge Disposal

Operation of the Arsenic Treatment Plant (ATP) produces process filter sludge that is accumulated
in the filtered-bottom roll-off. The plant treats approximately 1.1 millions gallons of groundwater
before the roll-off is pumped out by a disposal contractor. The following table provides a brief
summary of filter bottom pump-out events in 2006 and groundwater treated:

Number Date Emptied TOt.?rie\;?;me Trg:::anzer

Roll-Off

1 3/29/06 850,000 850,000

2 5/5/06 1,817,000 967,000

3 6/8/06 2,860,400 1,043,400

4 7/21/06 3,987,800 1,127,400

5 10/23/06 5,326,400 1,338,600

6 12/5/06 6,321,500 995,100

The first pump out event was performed on March 29, 2006. Shortly after, on April 5, 2006, the
polymer blending system was activated. This system mixes and conditions the sludge with a dilute
polymer emulsion solution which enhances the sludge dewatering process. Although using the
polymer does not reduce the amount of sludge generated, it significantly enhances the dewatering
rate. The enhanced dewatering reduced the pump out frequencies by providing additional capacity
for solids in the roll-off box. On April 27, 2006, a motor-operated-valve (MOV) was installed on the
sludge line to the roll-off box. The valve automatically alternates flow to each side of the roll-off at
programmed intervals and eliminates the need for an operator to manually alternate discharge into
the box.
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5.2.2 Microfiltration Clean-in-Place Optimization

The microfilter (MF) periodically requires a clean-in-place procedure (CIP) in order to maintain
peak performance and low transmembrane pressure (TMP). The CIP is an operator assisted process
during which the MF is alternately cleaned with an acid and a caustic/chlorine solution, rinsed, and
placed back in service. On April 18 & 19, 2006, the initial (test) Clean-In-Place (CIP) on the
microfilter was conducted. The initial CIP was conducted earlier than necessary (before the MF had
been fouled to the point of requiring a CIP) in order to understand the process and insure the
program worked properly. This initial CIP worked sufficiently and was believed to be the proper
CIP process for long-term operations.

On June 21, 2006, the MF required another CIP. This CIP was performed using the same process as
the initial CIP, however the recovery after this CIP was considerably less than the initial CIP. Over
the next several months, several different CIP methods were utilized to identify the most effective
approach. The approaches involved utilizing different acids and caustics, varying temperatures, and
extended soak times. These methods produced varying results, but none resulted in acceptable
recovery to the initial TMP of the system.

On August 29, 2006, representatives from Pall Corporation were on-site to evaluate and assist with
the CIP procedure. The CIP was repeated with a modified concentration of hydrochloric acid and
citric acid. In addition, the water used for the CIP solution was heated using a portable propane
heater. Initial results of this CIP were promising as the TMP was restored to near original conditions.
However, the TMP continued to increase over time at an increased rate than originally experienced.
necessitating more frequent CIPs than previously expected. The rapid increase of the TMP indicated
that only partial cleaning of the MF modules had been accomplished and was an indication that
module/fiber plugging may be occurring.

In January 2007, modifications were made to the MF skid which allowed direct air injection into
each module during the CIP process. In addition, a CIP solution consisting of both sulfuric and
citric acid was used for the cleaning process. Air injection combined with the sulfuric/citric solution
resulted in full recovery of the system TMP. In addition, subsequent operation of the ATP has
indicated that the rate of increase in TMPs is similar to that observed when the ATP was initially
started.

It is believed that insufficient oxidation of the influent inorganics (iron, arsenic, and manganese)
resulted in small concentrations of inorganics remaining in the MF effluent. The MF effluent
supplies the backwash water for regular MF backwashes that occur automatically as the plant is
operating. Although the concentrations of un-precipitated inorganics were relatively low (below
discharge requirements), the backwash solution was being dosed with additional sodium
hypochlorite, resulting in the remaining inorganics oxidizing and forming a precipitate while in the
backwash holding tank. Repeated backwashes with this “precipitated” solution resulted in the
module fibers plugging. This problem has been corrected by maintaining a sufficient chlorine
dioxide residual in the MF influent to ensure inorganics are more fully oxidized prior to discharge
into the backwash holding tank.
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5.2.3 Miscellaneous

On April 18, 2006, piping modifications to Effluent Pump P-1 were completed. Previously, the lift
pipe from the sump to the pump was not allowing the pump to prime properly. The piping was
replaced and check valve was relocated from the pump discharge pipe to the bottom of the lift pipe.
The pump was place back in service and has run without incident.

On May 5, 2006, a Severn Trent NXT3000 vacuum regulator was installed onto the back-up
chlorine gas cylinder. Each cylinder is now equipped with a regulator and cascaded into the chlorine
dioxide generator. This configuration allows the system to automatically switch to the back-up
cylinder when the primary empties. When the back-up becomes the primary, a replacement cylinder
can be ordered and placed into service as the back-up with out any system downtime.
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6.0  Operating Properly and Successfully - Update

In accordance with CERCLA Section 120(h)(3), federal agencies are required to demonstrate that
remedies are “operating properly and successfully” (OPS) prior to deed transfer of federally-owned
property (EPA, 1996). CERCLA Section 120(h)(3) provides for transfer of property upon which
remedial actions have taken place through the issuance of the CERCLA covenant to the property
deed that warrants that (1) all remedial action necessary to protect human health and the
environment with respect to any such substance remaining on the property has been taken before the
date of such transfer and (1) any additional remedial action found to be necessary after the date of
such transfer shall be conducted by the United States (CERCLA 120(h)(3)(A)(ii)).

Section 120(h)(3)(B), Covenant Requirements, of CERCLA go on to state:

for the purposes of subparagraph (A)(ii)(I) and (C)(iii), all remedial action described in such
subparagraph has been taken if the construction and installation of an approved remedial design
has been completed, and the remedy has been demonstrated to the Administrator to be operating
properly and successfully. The carrying out of long-term pumping and treating, or operation and
maintenance, after the remedy has been demonstrated to the Administrator to be operating properly
and successfully does not preclude the transfer of the property.

A remedial action or system is considered to be operating “properly” if it is operating as designed.
A remedial system is operating successfully if “its operation will achieve the cleanup levels or
performance goals delineated in the decision document (U.S. EPA, 1996).” As described in the
Record of Decision for Shepley’s Hill landfill (USAEC, 1995), the remedial response objectives are
to:

e Protect potential residential receptors from exposure to contaminated groundwater
migrating from the landfill having chemicals in excess of MCLs.

e Prevent contaminated groundwater from contributing to the contamination of Plow Shop
Pond sediments in excess of human health and ecological risk-based concentrations.

The landfill cap and the groundwater extraction and treatment system at Shepley’s Hill have
been designed and constructed as approved remedies. The last phase of the landfill cap (ROD
alternative SHL-2) was completed in 1993. The cap and drainage system effectively minimize
infiltration into the landfill and manage run-off. However, ROD interim goals for clean-up
largely relating to incremental risk-reduction for arsenic in groundwater have not been met.
Consequently, design for the ROD Contingency Remedy (SHL-9) for groundwater was initiated
in September, 2003. In addition, a Supplemental Groundwater Investigation and Landfill Cap
Assessment (AMEC, in progress) has been undertaken to assess the adequacy of the landfill cap
and the overall remedy.

The groundwater pump with discharge to Ayer POTW remedy envisioned in the ROD was
modified by an Explanation of Significant Differences (CH2M HILL, 2005) to include treatment
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and discharge to the Devens POTW. On-base and off-base investigations were conducted during
the design process for the Contingency Remedy and the design was completed, approved, and
construction initiated in 2005.

The Remedial Design and Remedial Action Workplan, Final One Hundred Percent (100%)
Submittal, Groundwater Extraction, Treatment, and Discharge Contingency Remedy (CH2M HILL,
May 2005) provides details of the design, initial operational requirements (e.g. pumping rate), and
treatment goals. The wellfield design was based on previous pump testing (SWET, 1998) and
groundwater modeling (Harding ESE, 2003) indicating that hydraulic containment may be achieved
at a pumping rate of 50 gallons per minute.

This pumping rate was used as the basis of design for the wellfield and treatment plant. However,
although the system was designed to operate at 50 gpm, it was approved for operation was 25 gpm
during initial start-up and the first year of operation. Well step-testing, extraction testing, and
subsequent operations at 25 gpm indicate that each of the two extraction wells are operating properly
both individually and as a wellfield. Extraction test hydraulic data agree with modeled predictions.
In addition, influent data indicate that the wellfield is performing efficiently to hydraulically contain
water of the arsenic plume at depth. Average concentrations in the influent for each of these wells
are 2873 pg/l. (EW-01) and 5504 pg/LL (EW-04), which are comparable to the highest
concentrations observed during pilot-hole sampling near these two locations conducted prior to
extraction well installation (CH2M HILL, 2004). Short-term testing of each extraction well and the
plant at 50 gpm in December, 2006 indicate that the remedy operates properly at the design pumping
rate. Further evaluation of the wellfield hydraulics may be conducted by the Army during ongoing
operations to develop hydraulics data at the doubled pumping rate of 50 gpm to compare with
modeled predictions. Assessments of whether the remedy is operating “successfully” in terms of
remedial goals may involve evaluation of geochemical data collected downgradient of the system
over time and long-term wellfield hydraulics.

The system began operation in August, 2005 and operated for one month. The system was shut
down due to concerns that dissolved methane/ethane in groundwater may accumulate as an
explosive gas in the building or process equipment. Although monitoring work conducted during
the initial operations did not indicate that explosive conditions were developing during operations at
25 gpm, the plant was upgraded to ensure that at higher pumping rates if methane/ethane mass
transfer is greater, the plant would have systems in place to monitor and passively vent methane
where it might accumulate. Following plant upgrades, long-term operations began in March, 2006.

Appendix B provides a memo summarizing monitoring conducted during start-up to evaluate this
issue. In addition, it provides a summary in responses to comments of other activities undertaken by
the Army to evaluate both dissolved methane in groundwater and within the plant. The evaluation
of the treatment plant and upgrades implemented in the winter of 2005/2006 may be summarized as
follows:

The release points in the process that were identified during the evaluation (microfilter
influent tank, microfilter backwash tank, effluent sump) are sealed and vented o the building
exterior. The two other process components are the lamella clarifier and the filterbottom
roll-off.  The lamella clarifier receives water/solids generated during the microfilter
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backwash cycle. The compressed air used during the backwash cycle appears to remove the
methane and the backwash tank is vented to the building exterior. The filter-bottom roll-off
then receives water/solids from the lamella clarifier. Methane was not initially, nor
subsequently, measured in the lamella clarifier and filter-bottom roll-off. In addition,

methane monitors were installed over the lamella clarifier (approx. 11 feet above the floor)

and the filter bottom roll-off (approx. 6 feet above the floor), as well as in the area near the
microfilter. The methane monitor over the lamella clarifier provides monitoring close to the
ceiling. The methane monitors are connected to the system control logic, which is
established to sound an alarm if 10% of the LEL is detected and shut the system down if 20%
of the LEL is detected. (Response to Comments, Methane Memo (3/3/2006), EPA General
Comment #3 (3/27/2006))

The treatment system is operating properly and successfully and has achieved the Army
treatment process design goal of 10 pg/L for arsenic. This treatment goal has been met
throughout operations, to date. The goal is significantly below the established POTW discharge
limitation of 150 pg/L. and maximum daily loading of .07 pounds/day. The Start-Up Testing
Report (CH2M HILL, 2005), BCT updates, and operational reports submitted to the POTW
summarize operational data. All other discharge limitations provided in the POTW permit have
been met, as well.

It is expected that upon completion of the Supplemental Groundwater Investigation and Landfill
Cap Assessment (AMEC, in progress) and as the Contingency Remedy operates at the design
pumping rate of 50 gpm over the next year, that a formal OPS demonstration will be made. The
demonstration is expected to show that the system, operating at the design flow rate, is providing
hydraulic containment consistent with remedial response objectives.
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7.0 QUALITY CONTROL

Quality assurance/quality control (QA/QC) samples were collected to monitor the sample collection,
transportation, and analysis procedures. QA/QC samples included field duplicate samples, matrix
spike/ matrix spike duplicate samples, and equipment blanks. The results of the QA/QC sampling as
well as an assessment of the data quality of analytical results for water samples collected during the
2006 Annual Shepley’s Hill sampling events are provided in Appendix E. Based on the data
evaluation elements reviewed, most data was determined to be of acceptable quality for use.
However, it appears that the total metal sample bottles for SHM-05-42A and SHM-05-42B in the
December 2006 sampling were switched. The December 2006 laboratory report for sample SHM-
05-42A corresponds to the historical concentrations at SHM-05-42B while the December 2006
laboratory report for SHM-05-42B corresponds to the historical concentrations reported at SHM-05-
42A. This report has assumed this labeling mistake occurred and that the laboratory report
identifying SHM-05-42A is actually the results for 42B and vice-versa.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The Contingency Remedy groundwater extraction and treatment system began long-
term operation in March 2006.

The Group 1 and 2 well designations are no longer relevant for the combined capped
landfill and Contingency Remedy. A Revised Long-Term Monitoring and Maintenance
Plan (CH2M HILL, 2006) was developed by the Army in 2006 to update and focus the
LTMMP while incorporating monitoring to assess performance of the complete remedy
for Shepley’s Hill, inclusive of the groundwater extraction, treatment, and POTW
discharge system. This plan was finalized with BCT input in May, 2007 and will guide
monitoring for 2007 and future years.

Site-wide groundwater measurements were collected in April, June, September, and
December 2006 under the LTMMP and PMP. Groundwater elevations measured in June
were the highest and September the lowest. Groundwater contour maps developed from
water-level data collected in June and December suggest that the operation of the
groundwater extraction system is enhancing the northerly flow of water from beneath the
capped landfill, similar to observations from the start-up extraction test (CH2M HILL,
2006a) conducted at 25 gpm. This enhanced flow is also suggested by modeling work
conducted historically for the Supplemental Groundwater Investigation (Harding ESE,
2003), the wellfield design work (CH2M HILL, 2005a) and subsequent modeling work
conducted to evaluate on-site discharge options and locations (CH2M HILL, 2005e).

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

Recommendations from the Draft Cap Drainage Report, January 2003 will be further
evaluated in the Supplemental Groundwater Investigation and Landfill Cap Assessment
(AMEC, in progress), which will assess the adequacy of the landfill cap and overall
remedy. Following this work, remedial repairs required will be identified and
implemented.

Implementation of repairs (if required) should improve the drainage and function of the
landfill cap. The completion of the Supplemental Groundwater Investigation and
Landfill Cap Assessment (AMEC, in progress) is scheduled for Fall 2007.

Recommendations

In 2006, the Army undertook an effort to review historic monitoring data from the long-
term monitoring and maintenance program (LTMMP) along with the Contingency
Remedy performance monitoring program (PMP). This work was conducted with the
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objective of optimizing the LTMMP and integrating the Contingency Remedy into the
program. A draft of the Revised LTMMP was submitted to the regulatory agencies in
December, 2006 (CH2M HILL, 2006), BCT comments have been received and
addressed, and the document finalized in May, 2007. This new plan provides an
optimized approach to monitoring the Shepley’s Hill remedy, taking into account
recommendations of the 2005 FYR and historic data available through LTMMP and PMP
activities. In addition, the plan eliminates the Group 1 and 2 well designation concept
from the monitoring plan since the Contingency Remedy has been successfully
implemented and the concept is now not applicable. This revised monitoring program
should be fully implemented in 2007.

e Data collected during start-up and subsequently indicate that the wellfield is operating
properly. Water levels associated with 25 gallon per minute operations indicate that the
groundwater pumping system zone of influence is consistent with modeled predictions
(CH2M HILL, 2006). The pumping system does not exceed hydraulic triggers identified
in the Performance Monitoring Plan (CH2M HILL, 2005). Geochemical data collected
during the first year of operation indicate that the geochemistry downgradient is stable
and, to date, has not displayed significant changes in chemistry related to the operation of
the system.

e Increased pumping conducted in December, 2006 indicates that each of the wells of the
two-well system operate properly at 50 gpm or 25 gpm, supporting a cumulative flow
from the wellfield of 50 gpm. The wells were designed with variable frequency drives
(VFDs) such that these variable flows could be accommodated. This allows one well to
pick-up the total wellfield flow of 50 gpm when the other is offline for maintenance. The
operational wellfield flow rate should be increased from 25 gpm to 50 gpm to evaluate
long-term wellfield and plant operation at the model-predicted hydraulic containment
rate. Hydraulic monitoring may be conducted with increased pumping to further confirm
that hydraulic triggers established by the PMP are not exceeded and to support further
evaluation of containment. Data collected to date and modeled predictions indicate that
the wellfield will provide hydraulic containment at 50 gpm, thus operating “properly”.
Longer-term aquifer geochemical data will be necessary at the higher pumping rate to
demonstrate that hydraulic containment provides needed reductions in dissolved arsenic
downstream, meeting the remedial response objectives of the ROD. The pumping rate
for the wellfield should be increased to 50 gpm.

e Arsenic, Iron, and Manganese concentrations for treatment plant influent when compared
with pre-wellfield aquifer data (vertical profiling) indicate that the extraction wells are
situated very well within the most reducing water moving north from the landfill.
Dissolved methane/ethane data indicate that this water is under dominantly methanogenic
redox conditions. Effluent data for the treatment plant indicate that the treatment process
is operating properly and successfully reducing all constituents identified in the POTW
discharge permit (Devens/MassDevelopment, 2006) to below treatment goals. Notably,
the treatment process has been successful treating arsenic below the Army goal of 10
pg/L. Short-term tests conducted in December indicate that the plant operates well at 50
gpm and provides needed treatment.
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e The landfill inspection recommends to: (1) Secure fence gates with padlocks and chains
as required to control access to the site and (2) place topsoil and seed over the sandy area
lacking vegetation on the east side along the perimeter of the cap.

e The Draft Cap Drainage Report, January 2003 resulted in many recommendations to
improve the drainage and function of the cap. Recommendations that should be
implemented soon or as specified in the Supplemental Groundwater Investigation and
Landfill Cap Assessment (AMEC, in progress) are: (1) removal wetland vegetation from
drainage swales and (2) clearing of the entire southern swale of accumulated sediment
and/or regraded, as necessary, to facilitate drainage. Reseeding and/or riprap placement,
depending on water velocities, will help stabilize the channel.

e Other recommendations made in this annual report that are not currently scheduled but
should be addressed in the future include, (1) Repair and regrading 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.
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Inspectors: Bakey/ Reault
Barometer at Start: End: Time Started: End: Weather
Date: 10/31/2006 29.99" 29.79" 0710 1400 Partly Cloudy 40 -65° F
12/11/2006 30.33" 30.37" 0830 1430 Clear, 30's
12/14/2006 30.01" 29.94" 0730 1400 Clear, 50's
ID# VOCs ppm 02 % H2S ppm % LEL CO ppm CO2 % Methane % Remarks
PID IR CGl CGl CGl IR IR
V-1 0.0 6.5 0.0 95.0 " 4.0 10.9 1.9 12/14/2008 survey
V-2 00 5.2 0.0 >100 6.0 15.6 11.5 )
V-3 00 65 0.0 >100 6.0 18.9 10.9 $
V-4 0.0 100 | 00 52.0 2.0 8.8 1.2 3
V-5 08 17.9 0.0 2.0 2.0 6.3 2.0 "
V-6 0.0 13 0.0 >100 8.0 21.2 144 "
V-7 0.0 1.1 0.0 =100 a.0 T 6.0 &
V-8 0.0 16.3 0.0 23.0 3.0 11.6 1.2 - "
V-9 0.0 6.5 0.0 =100 6.0 236 32.0 o
V-10 0.0 8.5 0.0 =100 7.0 17.9 9.6 "
V-11 0.0 10.7 0.0 =100 6.0 7.2 3.3 "
V12 0.2 21.0 0.0 0.0 0.0 0.1 0.0 i
. V-13 i 0.2 201 | 00 0.0 0.0 02 0.0 "
V-14 0.1 21.0 0.0 13.0 0.0 0.4 0.1 "
V-15 0.2 21.0 0.0 4.0 0.0 0.4 0.1 i
V-16 0.0 20.1 0.0 1.0 0.0 1.1 02 d
V17 0.0 9.2 0.0 =100 5.0 16.5 17.4 "
V-18 0.0 21.0 0.0 0.0 0.0 0.2 0.0 !
LGP-01-01X 0.0 20.9 0.0 0.0 0.0 0.0 0.0 12/11/2006 survey
LGP-01-02X 0.0 20.4 0.0 0.0 1.0 1.2 0.0 A
LGP-01-03X 0.0 206 0.0 0.0 0.0 1.7 0.0 v
__ LGP-01-04X 1.5 206 0.0 0.0 0.0 0.5 0.0 s
LGP-05-05X 0.0 20.3 0.0 0.0 0.0 1.5 0.0 =
LGP-05-06X 0.0 18.2 0.0 0.0 1.0 28 0.0 "
LGP-05-07X 0.3 17.3 0.0 0.0 1.0 4.1 0.0 "
LGP-05-08X 0.0 10,4 0.0 0.0 4.0 12.3 - 0.0 i
LGP-05-09X 0.1 1.0 oo 1.0 4.0 8.8 0.0 "
LGP-05-10X 0.3 12.6 0.0 2.0 4.0 10.4 0.0 "
LGP-05-11X 2.2 6.9 0.0 2.0 3.0 15.0 0.0 "
LGP-05-12X - - e - — - - not installed
LGP-05-13X 0.2 18.5 0.0 0.0 0.0 3.2 0.0 12/11/2006 survey
LGP-05-14X 04 8.9 0.0 0.0 3.0 5.1 0.0 i
DP-1 0.0 20.3 0.0 0.0 0.0 0.4 0.0 10/31/2006 temporary soil gas survey
DP-2 0.0 20.7 0.0 0.0 0.0 0.6 0.0 i
DP-3 00 21,1 0.0 0.0 0.0 06 0.0 i
DP-4 0.0 20.5 0.0 0.0 0.0 0.7 0.0 i
- DP-5 0.0 209 0.0 00 0.0 0.7 0.0 "
DP-6 ) 0.0 19.7 0.0 0.0 0.0 | 0s 0.0 " B
DP-7 0.0 17.8 0.0 0.0 0.0 2.2 0.0 =
DP-8 0.0 211 0.0 0.0 0.0 0.3 0.0 i
DP-9 0.0 21.0 0.0 0.0 0.0 0.3 0.0 2
DP-10 0.0 20.7 0.0 0.0 0.0 0.5 0.0 "
SHM-99-31-GP 0.0 20.6 oo 0.0 0.0 0.4 0.0 12/11/2006 temporary soil gas survey
SHP-99-32X-GP 03 20.6 00 00 0.0 05 0.0 .
~ SHP-05-39-GP 0.0 20.0 0.0 0.0 3.0 12 0.0 i
SHP-05-40X-GP 0.1 20.2 0.0 0.0 0.0 1.2 0.0 5
SHP-05-41GP 456 206 0.0 0.0 2.0 0.4 0.0 "
SHP-05-42-GP - - -- - - - - Not sampled due to standing water
Equipment and Calibration Information
Instrument: Thermo Environmental 580B PID 10.6 (Pine ID#6416);Calibrated by Pine Env. 10/31/06 w/ 100 ppm iscbutylene (Lot #100 Iso 88410).
Therme Environmental 580B PID 10.2 (S.N. 242); Calibrated by T. Bakey 12/11/06 and D. Reault 12/14/2006 w/ 100 ppm isobutylene (Lot #90285).
Instrument: Industrial Scientific TMX 412 (Pine ID# 6416); Calib'd by T. Bakey 10/31/06 w/ Cal Gas (Lot# 84993A) 50 ppm CQ, 50% LEL, 20.9% 02, 25 ppm H2S
Industrial Scientific TMX 412 (S.N. 9809009-444); Calib'd by T. Bakey 12/11/06 and D. Reault 12/14/2006 w/ US Env. Cal Gas (Lot# 004266) 50 ppm
CO, 50% LEL, 20.9% 02, 25 ppm H2S.
Instrument: GEM 2000 (S.N. GM07991105); Calib'd by Pine Env. on 10/27/06 with 35 ppm CO2, 50ppm CH4, and 20.9 % 02 (Lot #1).
GEM 500 (S.N. E0985); Calibrated by US Env. on 12/11/06 with 35 ppm CO2, 50ppm CH4, and 20.9 % O2; Calibrated by D. Reault on 12/14/06 with
35 ppm CO2, 50ppm CH4, and 20.9 % 02,
NOTES:
V= Landfill gas vent
LGP= Landfill gas well point
DP = Direct push soil gas survey point
GP= Temporary gas point at select downgradient monitoring well locations
Barometric pressures were obtained from http://www.widespread.com for Ayer, MA
Unless otherwise indicated, LEL readings from the GEM 2000 and TMX 412 were the same. If two
readings given, the first reading represents the GEM 2000 and the second reading represents the
TMX 412 reading.
Revision: 2/12/07
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Surface Reference Screen
Well ID Description Orientation to Elevation’ | Elevation®* | Total Depth Length
Landfill’ (ft msl) (ft msl) (feet) (feet)
SHL-3 Water Table East 247 .4 2486 34.0 10
SHL-4 Water Table East 226.4 228.1 13.0 10
SHL-5 Water Table North 216.4 218.6 13.0 10
SHM-96-5B Base of Sand/Till North 218.5 220.0 90.0 10
SHM-96-5C Water Table North 218.7 219.4 60 10
SHL-9 Water Table North 222.9 223.0 25.0 10
SHL-10 Water Table East 249.1 248.8 39.0 15
SHM-93-10C Bedrock East 2471 2486 54.0 10
SHL-11 Water Table East 235.0 236.5 27.0 15
SHL-18 Water Table East 239.5 241.5 30.0 15
SHL-20 _ BaseofTill East 235.4 237.0 49.0 10
SHL-22 Base of Till North 219.6 2206 115.0 10
SHM-96-22B Sand/Till Interface North 219.9 220.4 92.3 30
SHM-93-22C Bedrock North 217.9 2217 134.3 10
Notes:

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

East wells are located between landfill and Pond.
2. Includes ground surface from published well completion log . If not available, ground surface elevation from Meridian

Associates Inc. survey July/Aug 2005 used.
3. All reference elevations based on field survey performed by Meridian Associates, Inc. between

July and August 2005 except SHL-10, which is based on groundwater monitoring well completion log by Con-Test Inc.
4. Elevations based upon project system, reported to be National Geodetic Vertical Datum of 1929 (NGVD29).




SHM-05-40X

G

Mid-Depth Qverburden/Till

NEARFIELD AREA

Groundw

23.0 - 33.0

1926 - 180.6

SHM-05-39A 222.9 185.9 - 163.9 Mid-Depth Overburden
SHM-05-38B 222.9 156.0 - 164.9 Deep Overburden
SHP-99-31A 213.8 209.8 - 199.8 Shallow Overburden/WT
SHP-99-31B 213.5 163.5 - 163.5 Mid-Depth Overburden
SHP-99-31C 213.5 1455 - 135.5 Deep Overburden
SHX-99-32X
Other Water Level Synoptic.
SHP-05-48A,B Shallow Piezometer - - - Water Table
SHP-05-49A,B Shallow Pi t - - - - Water Table
SHP-99-34 A 2236 125 17.5 2111 2061 Shallow Overburden/WT
SHP-99-34 B 223.6 745 795 1491 1441 Deep Overburden
DO RAD 00D

“&w%»@h ] HSQGP ove - g : R =4 e
SHM-05-41A 223.8 42.0 - 44.0 181.8 - 179.8 Shallow Overburden
SHM-05-41B 223.6 62.0 - 64.0 161.6 - 1596 Mid-Depth Overburden
SHM-05-41C 224.0 88.0 - 93.0 136.0 - 131.0 Deep Overburden/Till
SHM-05-42A 214.5 40.0 - 42.0 174.5 - 172.5 Shallow Overburden
SHM-05-42B 214.5 700 - 72.0 1445 - 1425 Mid-Depth Overburden

S
s

SHL-23 2174 - 2074 Shallow Overburden/WT
SHL-9 222.9 15.0 - 25.0 207.9 - 1879 Shallow Overburden/\WT
SHL-22 219.6 105.0 - 115.0 114.6 - 104.6 Deep Overburden
SHM-96-22B 219.9 82.0 - 92.0 137.9 - 1279 Mid-Depth Overburden
SHM-93-22C 217.9 124.3 - 1343 83,6 - 836 Bedrock
SHL-5 216.4 3.0 - 13.0 213.4 - 2034 Shallow Overburden/WT
SHM-96-5B 218.5 - 90.0 1385 - 128.5 Base of Sand/Till
SHM-96-5C 218.7 - 0.0 168.7 - 158.7 Mid-Depth Overburden
SHL-8S 2201 - 54.0 168.1 - 166.1 Mid-Depth Overburden
SHL-8D* 2201 - 70.0 1521 - 1501 Deep Overburden
SHL-21 257.9

SHP-05-45A 227.3 20.0 - 25.0 207.3 - 2023 Shallow Overburden
SHP-05-45B 227.7 65.0 - 75.0 162.7 1527 Mid-Depth Overburden
SHP-05-46A 227.3 20,0 - 25.0 207.3 - 202.3 Shallow Overburden
SHP-05-46B 2271 6850 - 75.0 1621 1521 Mid-Depth Overburden
SHP-05-43 259.4 50.5 - 60.5 208.9 - 198.9 Shallow Overburden

SHP-05-44

256.4

Mid-Depth Overburden

B

SHL-13 2201 50 - 200 2161 - 2001 Shallow Overburden/WT
SHP-36X 2211 3.0 80 2181 2131 Shallow Overburden/WT
SHP-37X 219.5 1.0 5.0 2185 2135 Shallow Overburden/WT
SHP-01-38A 219.8 15 B.5 218.3 2133 Shallow Overburden/\WT
Other Water Level Synopt =

PSP-01 (pond sample) Pond Stage - - - N/A
SHP-05-47A,B Shallow Piezometer < = - = Water Table
N1-P1 228.8 Deep Overburden
N1-P2 228.8 Mid-Depth Overburden
N1-P3 228.8 Shallow Overburden/WT
N2-P1 221.6 Deep Overburden
N2-P2 221.6 Shallow Overburden/WT
SHP-01-38B 219.9 18.0 230 2019 - 1969 Deep Overburden
N3-P1* 219.8 33.0 - 350 186.8 - 184.8 Bedrock
N3-P2* 219.8 40 -90 2158 - 2108 Water Table

g .“w—'*§§@§ "
. i
SHL-15 Shallow Overburden/WT
N5-P1* 1440 - 149.0 97.7 - 92.7 Bedrock
N5-P2* 200 - 25.0 221.7 - 216.7 Shallow Overburden/WT
SHL-20 39.0 - 49.0 196.6 - 186.6 Deep Overburden/Till
SHL-11 12,0 - 27.0 223.0 - 208.0 Shallow Overburden/WT
SHL-4 3.0 - 13.0 2230 - 213.0 Shallow Overburden/WT
SHL-19 20.0 - 30.0 219.5 - 209.56 Shallow Overburden/WT
SHL-16 24.0 - 38.0 2251 - 2101 Shallow Overburden/WT
SHL-10C 44,0 - 54.0 203.1 - 193.1 Bedrock
SHL-10D Bedrock
- 213.4 Shallow Overburden/WT
i;&:. TH. £

30.2 - 40,2 - 2176 Shallow Overburden/WT
SHL-18 236.8 Shallow Overburden/WT
SHM-93-18B 236.2 78.5 - BB.5 157.7 - 147.7 Deep Overburden/Till
SHP-95-27X 236.3 Shallow Overburden/\WT
N6-P1* 257.1 84,0 - B8.O 173.1 - 169.1 Bedrock
N7-P1* 254.4 65.0 - 69.0 189.4 - 1854 Bedrock
N7-P2* 254.4 29.0 - 35.0 2254 - 219.4 Shallow Overburden/WT
SHL-24* 237.8 110.0 - 1200 1278 - 117.8 Deep Overburden

2005 used.

* Includes estimated figures derived from Supplemental Groundwater Investigation (Harding ESE, 2003).
(1) Includes ground surface from publishad well complation fog. If not available, ground surface elavation from Meridian Associates Inc. survey July/Aug

(2) Well completion depths derived from original logs to the extent available. SGI (Harding ESE, 2003) Section 2.6 table and x-saction depictions used to
derlve scraen depths if original logs not availabla.

{3) Infarmation consistant with Table 2-5 designations In Supplemental Groundh Investigation (Harding ESE, 2003)
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4/10/2006 6/5/2006 12/15/2006 410/2006 6/5/2006 9/18/2006 12/15/2008
Reference |  pTw DTW DTW DTW Reference | pTW OTW DTW DTW
Well ID  |Elevation'*| (TOC) Elevation| (TOG) Elevation| (TOC) Elevation| (TOC) Elevation Well ID Elevation'? | (TOC) Elevation| (TOC) Elevation| (TOC) Elevation| (TOC) Elevation
ft msl (ft) {ft msl) (ft) (ft msl) {ft) (ft msl) (ft) (ft msl} (ft msl) (ft) {ft msl} (ft) (ft msl) (ft) {ft msl) ft) (ft msl) |

E‘;HM-DE-‘.}BA 2226 11.23 2114 9.88 2127 11.47 2111 10.52 212.1 2204 6.68 213.7 4.98 2154 6.88 2134 5893 214,
SHM-05-398 2228 12.05 2108 1076 211.8 12.24 2104 1581 2070 2200 5.80 214, 425 2158 B.26 2137 51 214,
SHM-05-40X 2244 13.95 2104 1252 2118 14 14 210.3 13,18 11.2 | 21084 525 214. 3.70 215.7 571 13.7 462 14,
SHM-05-41A 2235 10.08 2134 .44 2151 10.49 213.0 2.30 2250 | 281.7 4486 218. 4124 2205 | 4531 16.4 44.61 17.
SHM-05-418 | 2233 .91 2134 823 2161 10.32 213.0 5.1 214 2581 42.07 7.0 5182 2073 | 4227 16.8 41.87 7.2
SHM-0: G| 2236 10.15 2135 8.46 2151 10.54 2131 3, 214, 231.0 14,72 16.3 14.02 17.0 14.74 18.3 14.52 5,
SHM-05-424 217.8 4.28 2135 2.80 150 478 2130 B 4. 231.0 14.51 6.5 13.60 17.4 14.82 216.4 14.13 5.8
|S|~ M-05-428 2178 428 2136 270 15.1 475 2131 A 4.2 231.2 14.28 8.9 15.24 180 14.34 169 3.84 7.3
|SHM-83-314 2154 251 2129 1.07 14.3 372 2117 191 3.5 2231 568 T4 511 18.0 508 171 575 7.4
w-%-ﬂ‘iﬁ 2154 380 211.8 241 13.0 39 2118 3.00 124 223.C 5.81 7.1 535 217.7 576 172 5.51 7.5
SHM-99-31C 2158 3.87 211.9 .81 13.2 4.22 2116 3.25 12.6 216, 1.08 7.2 1.63 21786 0.90 217.0 0.48 6.6
SHM-29-32X 2223 9.56 2127 .14 142 9.81 2125 8.89 13.4 2365 18.57 217.9 17.98 2185 18.81 2177 18.54 218.0
SHP-05-47A 218.5 5.36 2131 - 5.68 212.8 468 138 237, 18.83 2181 18.31 218.7 19.21 217.8 18.90 218.1
SHP-0547B 216.3 a2 2131 = 363 212.7 274 13.6 228.1 10.45 2177 9.49 2186 10.68 217.4 10.28 217.8
SHP-05-48A 217.0 3.54 2138 2.61 214.4 4.21 12,8 |Couldn't Access 226.1 obstruction @ 6.8' 7.28 2178 obstruction @ 6.8' 8.23 216.8
SHP-05-488 218.4 501 2134 4.02 214.4 5.55 212.8 4,83 138 | 2237 6.72 217.0 6.05 217.7 B.74 217.0 B.48 217.2
SHP-05-484 2178 4.42 2134 5.00 2128 581 212.0 527 12.6 2218 407 LT 3.50 218.3 4.21 217.6 4.00 217.8
|sHP-05-488 2182 Ory Doy 313 2131 4.69 2115 422 12.0 222.0 4.11 17.9 3.49 -] 428 77 408 217.8
SHP-98-334 2241 1212 212.0 10.64 2135 1266 211.4 11.56 2125 221.8 5.05 16.8 4.80 17.0 474 2171 4.85 216.9
SHP-28-33B 2237 11,92 2118 1068 213.0 12.16 2118 11.32 2124 2215 456 16.9 7.88 2138 4869 216.8 4.43 2174
|sHP-gg-344 2257 Dry Dry 11.54 2142 Dry Dry 12,60 212.1 2182 - - - - - - - -
|5HF'-99-343 22548 13.26 2123 12.02 213.6 12.82 2127 12.38 213.2 219.2 - = = = = - = =
'WP-01 2134 Ory Dry 125 2147 Diry Dry 1.28 2147 218.2 - - - - - - - -
EW-01 pilot 228.0 13.82 2142 2.1 215.9 14.04 214.0 1310 214.8 2437 2252 221.2 22.21 2215 2331 2204 2354 2202
EWW-04 pilot 2281 14.10 214.0 214 216.0 14.43 2137 13,28 4.8 250.9 29.39 227.2 28.60 228.C 20.24 2207 29.93 228.7
SHL-13 2218 6.90 2149 5.68 218.1 7.28 2145 B.39 5.4 25668 28.44 2277 29.70 227.4 28.9 226.7 30 2271
|SHL—21 2800 45.04 2150 4388 218.3 4571 2143 44,55 2155 2571 18.14 242.8 18.03 2449 28.85 2272 17.42 243.5
SHL-22 2208 682 2138 513 2158 714 2135 6,08 214.5 260, 19.41 218.2 17.75 22089 19.36 2415 1841 2202
SHL-23 2423 27.28 215.0 2315 217.2 28.18 2141 26.26 216.0 23B.E 22.91 2186 2142 220.1 18.51 2181 22,59 218.9
SHL-& 2186 312 2155 1.81 2167 4.93 213.7 281 2158 241, 20.80 2188 2945 2182 2332 21B.2 28.53 2181
SHL-80 2218 7.368 2144 5.97 2158 7.83 2138 5.89 2148 SHL-3 2486 2870 218.9 28,40 2202 30.67 217 28.87 218.7
SHL-85 2220 7.52 2145 6.22 215.8 7.73 214.3 6.95 2151 SHM-33-10C 2488 3032 2186 29.22 218.7 28.80 218. 2065 219.3
SHL-28 223.0 .08 2138 7.18 2158 9.57 213.4 B.38 2148 SHM-23-10D 2489 28.55 219.0 28.15 220.4 30.54 21E4 28.68 219.8
LSH M-05-454 228.5 15.20 2143 13.55 18.0 15.51 2140 14.56 214.9 SHM-83-10E 2485 198.07 2182 1741 2208 2861 2188 16.06 2202
SHM-05-458 230.1 15.81 2143 1418 15. 16.12 2140 15.12 15.0 SHM-93-18B 38, - - 13.60 228, 18.20 18.1 15.15 224.7
SHM-05-484 2293 1475 2148 13.08 18, 15.12 2142 13.87 15, SHL-24 39. 15.15 223.4 33.05 208 15.28 24 13.60 2249
|SHM-05-468 |  228.7 14.08 2148 12.39 2183 14.41 2143 13.4 15,3 SHP-85-27X 23 35.78 223.4 35.59 223 ¢ 15,98 222, |77 2224
|SHM-83-22C 2217 7.86 213:8 65.21 215.E 8.26 2124 T.45 14, SHP-89-35X 59, 3578 177.6 35.59 2238 36.29 222.€ 38.77 222.4
NA=Not Available (survey data not available)

MNotes:

1. All ground surface and reference elavations based on field survey parformed by Meridian A i . Ing, beb

July and August 2005 sxcept SHL-10, which is based en groundwater monitoring well completion log by Con-Test Inc.
2. Elavations based upon project system, reparted to be National Geodetic Vertical Datum of 1928 (NGYD29),
3. N-4 ice damaged,
= Suspect measurement,




September 2006| December 2006 Sample Minimum
Pa 1 Method Ci Volume Preservative Holding Time
Volatile Organic Compounds NS 2 x 4D mL Vials [40mL HClIto pH <2 No|14 Days
with Teflon septa Headspace 40 +/-
screw caps 20C
Arsenic SWE48 60108 SWad6 80108 1Lliter HOPE  |300 mL HNO3 to pH <2 180 Days
Calcium SW846 80108 SWa46 60108 except
Iron SWe48 80108 SWB46 60108 28 Days Hg
Manganese SWB4E E010B SWa4E 50108
Magnesium S\WaB46 60108 SW846 60108
Potasium SWB46 80108 SWa46 60108
|Sodium SW846 80108 SWa46 60108
Alurmi Barium, Cadmi NS NS
Chromium, Copper, Lead NS NS
Nickel, Selenium, Silver, Zinc NS
rMefm NS
Hardness NS
NaOH to pH =12
Cyanide NS 500 ml HDPE  |500 mL [do+-20C 14 Days
| Total Dissolved Solids 4 |NS 500 mL HDPE 100 mL 4° +/-2°C 48 Hours
Chionide SM 8251 28 Days
Nitrate as N SM 4500NO3-F 48 Hours
Suifate EPA 3000 28 Days
Alkalinity SM 23208 14 Days
Turbidity SM 21308 SM 21308 None
Biochemical Oxidation Demand - § Day NS ISM 52108 7/ EPA NS 1 Liter HDPE 1 Liter 4+~ 2°C 48 Hours.
|405.1
| Total Suspended Solids NS SM 25400 | EPA |NS 1Liter HOPE |1 Liter 4%+ 2°C 7 Days
180.2
Chemical Oxidation Demand NS SM 52200/ EPA NS [EPA 410.4 250 mL HDPE  |250 mL H2504 to pH <2 |28 Days
4104
I Tetal Organic Carbon NS SW 8080 NS SW 8060 2 x40 mL Vials |40 mL H2S04 1o pH <2 |28 Days
with Teflon sepla 4o +/-20C
SCrEwW caps
Methane/ Ethane NS NS NS 2 x40 mlL Vials |40 mL HClto pH <2 No
with Teflon septa Headspace 4o +/.
screw caps 20C
General Field Parameters)
Y51 600 XL\
Hydra Lab
|pH Y51 800 XL YSI 600 XL Y'S1 600 XL Quanta INIA NI A hJA
YSI800 XL
Hydra Lab
Temperature Y51 600 XL YSI 600 XL Y51 600 XL Quanta N/ NA& {NIA | (LS
YSI800 XL\
Hydra Lab
fic Conductivi YSI| 600 XL YS1 800 XL Y SI 600 XL Quanta MNIA N/A NIA (NA
Y51 600 XL\
Hydra Lab
Dissolved Cxygen YSI| 600 XL YS1 600 XL Y51 600 XL Quanta NIA NIA [NMA NIA
YS| 8OO XL\
Hydra Lab
Oxygen Reduction Patential Y8 600 XL YSI 600 XL YSI BOD XL Quanta NIA NiA N/A (WiA

Notes: NS = Not Sampled
NA=Not Applicable

Notes: For the June 2008 sampling two methods were used
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[ Ay tical Uity MCL or ROD Sampie 1D
Parameter Standard SHL-03 SHL-4 SHL-% SHMYG-58 SHMYG-3C SHL-8 SHL-10 SHMYG-100C SHL-11 SHL-19 SHL-20 SHL-22 % | SHM96-228 93-32C"
g
Allcatinity, Totl Catoat 7 43 35 1 3T 62 1t 141 150 68 250 340 72
Salids. Total Dissolved ugil 35,0000 63,00 28,00 370,000 e R, 100 6, 0010 28000 PRI 1201, iK% A0 | 450,000 EITET 130,000
Solids, Total Suspended gL T, SO U | soeh U | 330 1301, 0H EXT AT 6004 55,110 160,000 5800 000 U] samo0 2000
Cyanide, Total ugil 30 ] 7] 3 U 3 7] 5 U 3 U 5 U 5 1] 5 1] 5 u 5 1] i 3 1] 3 u 3 u
Chloride g/l oo U] rAme L 21,0 FEXIIT) 3.0 Lhon U] o000 EFNE] 1200 FENIT) 25,000 220000 13,0001
Hitrogen, Nitrate g/ [ 11 [§] W u 10 U 110 [ Ul ] u T80 130 ] 100 1] 100 U [
I ugil 00U | Jooon U | 20000 W U] woon U woon_ U | 16000 U | 23000 e U | a0 0000 U | oo U | ioid U | rogol U |
Clentical Oxygen Demnd _ ugil 20000 U] oo U IR0 U] 3nnm B 00 FENC] 0000 0| T20000 0| 36,000 20,000 U | 20000 U | 26000 U | 35,000 300U |
BOD. 3 diy ugil IO00 U beg U | el U] 2000 U S 2000 U] 3 U] 2000 U | 350 2000 U 2000 U] oo O] 410 2000 U
Total Organic Carbon upic BT 600 il 8,600 7,200 W U w0 3,8l 14K 3 K 3,700 3,900 3 AT
Histdness ugic 9700 NI 0000 240,000 T0,008) G000 13000 200,000 130,000 6,000 [T 33000 ERNLa) 120,008
Total Metals by MCP E000/7000 sefies
Alurisem, Total il GETH ET Ty U T [ U [T 110 e U oo U I 7] e U] O 100 U 1) [i] 120
Arsenic, Tatal gl [T 5 5 5 u [ 60 FsE ) 3 u 12 M 1.790 34 167 i e
Bariu, Total ugle 00 i Y] W 11 u 4 [0 1 [ u 10 ] 70 30 1 120
Coduium. Tl gl 3 3 1 3 U E] i E] u s u 3 U 3 ] 3 U 3 [3] ] U 5 ] [ ] u 3 1]
Cheamium, Tetl upll 1iK1 10 1] 1 U T j] 10 u ) u i1 u [ 0] [T ] [ 1] WU 10 [ u 1 u W u
Copper, Total up/C [ 1 1] 1 U [ 1] i U TiF [i] [T U [ 1] 1 U 1 [i] WU ) [ u 1 1] WO
tron, Total g/l U, i [ EIT 290 ERR) B 7,500 50 1] el U_[_&L0on I 6,900 000 650
Lead, Tatal il Is 10 U i) ] 1] | [ U 1 U 1 u ] 1] 1] [1] 11 [i] T 1] ) 1] U 1 [§] U
Mimnganese: Totul 7L 1715 20 3 390 RSO0, 3,900 E i U0 R TN e T 00 [l
. Tatal upil ] [ ! [i] [ [I¥] 1] 0.2 1] 0.2 Ul 0 Bl 03 U 2 [i] 02 ul 0z © 1] 5 u iz U
Wickel, Tatal Uil 1t 25 U 5 U 25 [i] S U 5 1] 25 1] 25 1] 5 U 35 [i] 35 U 35 U U 75 U iU
Selenlan, Tolil ufil Bl 1 u 1] u 1t LE. 1t u W 3] 1] u 10 u n o 16 u n u n u u 1] U o u
Sitver, Toial gl 7 7 i} 7 [i] 7 [i] 7 U 7 [i] 7 u 7 U 7 [i] 7 1] 7 1] 7 1] [f] i ] 7 1]
Socinm, Tatal ugi. 20400 2000 U [ 4600 290N 28 EL ] 2000 2,060 U 006 24,000 2 B 30,000 29000 100,001
Zine Totul ugll i i i} £ U S0 30 3] £l u 30 i] £l U ET] U Sil [ [N S0l U U 0 [5] ]
| Valatile Oranics by MCP 52608
1. 1-Dichiomethanc ugll 0 075 U] bi3 W] 035 U | 92 Wos U] hs U] 675 U 073 U] 675 U] 635 U 12 1.2 s U
Beusmeng ugdl 5 [ U 0.5 u .5 u 1178 14 ns U 5 Ll (5] U 1.5 .5 L 0,74 3 u 12 L5
Chlproberzens upil JII) [ ul a3 U s U .58 1 03 U )5 u| os U 0,57 0.5 U [ U | 036 0,98 05 U
|E o/l 0 I U I U [ U K] 1 [i] I 1] 1 i] I I 1 U I I 1 ] ) 1 ]
cis-1.2-Dichlpmethene upil T 05 Ul _os 7] 05 U 24 L] 05 I E U 17 05 U 8l ) 05 U
|El!|\'l cilier ugiL [ FER U 15U 16 17 %3, Ul 15 U 38 15 25 U ool 1% 15U
Tetmlydrofunin unil I 1 U i [ MU 10 U 150 [T [¥] i U 10 U [ U i u 1 U 11 1] 11
Talien: ugil T [ U] 07 U [E .75 U 1,75 [&] 73 U 10 4] i [4] 075 2] 075 U] &5 U 175 (] 175 H .
Field Rendings SHL3 SHLA SHL-S SHMUG-5E SHMUG-30 SHL-Y SHL-I1T SHMBG-T0C SHL-T1 SHL-19 SHL-20) SHL-22 SHIMIG-228 | SHMI3-220
H W [ [ 3H .57 655 (&1 [ 70 [ [ [ 65 653 75 |
Specific Conductivity {udem) [ oz oy 0419 (.52 kil 012 3 1,36 o34 0.4 1,39 0.57 .56 n.s1
2 : (L) it 1L0l [INE) 0.19 017 NE 123 16,95 063 [ 0,57 0,25 0,13 012 0.3
Biolenii V] i [EEN (K] HE] 157 I B 1560 1557 ik EEE] [ 520 1T EELK]

1. Waler tabie did nol stabilize




Units

MCL or ROD

Sample |D

Farameter Stundanil SHL-3 SHLA4 SHL-5 SHMUGS-B SHM0-5C SHL-9 SHL-10 SHME3-10C SHL-11 SHL-19 SHL-20 SHL-22 SHM96-328 | SHM93-22C |
Alkalinity, Total my CoCO3/ 1 62 i 330 T 84 1o 190 240 L) pail] 390 30 330
Solids. Total Dissolved ul 25,000 85,000 S0 AROLONG &10,000 160,000 201,001 280,000 290, IHi) 136,000 320,000 470,060 350,006 431100
Solids: Total Suspended ugf] 3,900 S0 U] Soenp U] 19000 19,00 SO U seo0 U | 9300 EERI 22,000 B7iH s008 U] 6000 2tk
Aniong by lon Chrematapraphy.
] 300 U] sam Lo 19,000 39,000 60K S0 Ul 23000 24,00 1,500 25,008 26,0011 22,000 42000
| 210 410 £ u 230 FI 10 [ 10H) 1] 120 L) 100 U I Ul as 3n u
ugy| 2,600 N 30000 4,700 2,700 B 2,400 21,000 1,500 15,000 15,00 5,604 3,500 20,000
uy/ 200 i U 3 u 5 u b u ) u i u =) u § u 120 3 u 9 5 U 3 u 3 u
| 20,000 U [ 2ooen U | 20eh0 U | 29000 EYRI 24,000 A0 U [ 2n00n U] 34000 0,000 U [ 20,000 22 000 ETNI 20000 U
g o U 2o O ene R o2men R| 32w S 2w R 2m00 R ozom U 690 2000 U | xoen U] zoow  R| 4200 R[ 2o U
] 00 U 1400 6300 3,710 6,300 7,700 ET 604 E [ 2400 3,400 4,700 2300
ug/| 12,0640 55000 ERRC 240010 260, (40 73,000 1RO 190,600 130,000 F4000 190,600 320,000 200,041 330000
Tatal Metals by MCP B000/7000 series
Aluni Totul ] 6870 I 1] I u JTT) 1] 7] 11 u I u me U I WU 10 [ e U
Arsenic, Towl ugl 1i ] 1] 3 u [ 3.8 2 . 5 u o= [T st ] 3,100 TR
[Barium, Total ug/l 200 1 4] ) (L} u 50 G 16 (1] u 10 o 79 1 76 91
Cadmivm, Tolal ugil i 4 4] 4 ] 4 u 4 u 4 U 4 u 4 i) 4 u 4 u 4 u 4 u 4 u 4 u 4 L
Chromium, Total u 10 10 u 1] u 0] u 10 u 1 u n (8] 10 o 1n u ] u 11} u 1 U m U 10 u in U
Cupper, Toul ug 1i0ng in u i u Liy u 1 u 1n u 1n u 1] L 1 u 1 u kit L1 10 u (i) u ({] v 1n U
Iron. Total gl 9,100 50 u 160 2.200 L3LN0g AR 0y LT 30 u o SE 0K 3,000 7.2(H) 340 T4 un 2,700
Lead, Toat ug!l 15 ] u in u [{3] u 1 u in u n u 1t i 1 uv n u o u 10 u 1 u 11} u 1] u
Mang: ug/l 1715 1n u [ 372 G460 5420 L 11 L k) 2620 1.320 370 5y 2,070 T2
Mercury. Totl u 1 2 u [[¥] u W u 02 u 0.2 u n2 u (3 U 0.2 u 0.2 u 02 u 0z u .2 u 0.2 U 0.2 u
Mickel, Total npil 1THI 25 i 13 u 5 i 25 u 25 u 25 u 35 U 25 u 25 u 25 U 25 u 25 u 5 u 23 u
Selenium, Toial W 50 1 u 1n u 1 L T u 0 u i) u 1 [§] m u m u 1 1] 0 [i] 10 u 1 ] n u
Silver, Total gl T 7 u T u 7 L ¥ o N ] T u 7 u T u 7 u 7 u 7 u 7 o 7 u 7 u
Sodwm. Total upll EITET EXIT N T 2000 U | 28,000 36,000 37400 2000 U1 8900 2511 2000 U | 29,000 - 39.000° 30,000 000
Zinc, Total ugll i st u 3t [i] 3N u £ U £l u ) u an [§ sh u 50 1] 50 u 50 u il u 50 U ) u
Volatile Organics by MCP 82608
|, 1-Blighloroctt | 70 b7s Ol 67 U] w3 U fes 092 075 U] 071 U 035wl oz Ul e7s Ul 07 U 1.1 2 15
Bensene ug! 5 .5 u 1.3 u 1.5 u L] i3 U iR u s U 5 u 1.5 1.3 u (%] u 3 U 1 s u
“Worol uy| 100 [ [§] 05 u 03 U [ 7 3 3] 03 [ 0.5 u [ U 05 U (5 U (5 1] 0.9 0.5 u
cui-1,. 2 Dichlorecthens ugy! il 18] u [ u 08 ) 21 -2 5 u 1.5 u 08 u 14 3 %) .64 2 23 1.5
Ethyl ether ] 15 u 7 T5 U 23 u 23 u 15 u 23 u 0.1 14 15 u 9.3 18 17 20
Methyl tert butvl ether ujy/! 7 | u 1 u ] u 1 u 1 [i] | 7] 1 u 1 u 1 U | U 1 U 1 U 1 u 1.1
Teunbydrofurn u, 1 U 1L u L] u 11 U 20 10 U 10 u 1n u 11 &) 16 u i U a7 1 ¥ 10 U
Figld Readings SHL-03 SHL-4 SHL-5 SHM96-58 | SHM96-5C SHL-92 SHL-10 SHM96-10C SHL-11 SHL-19 SHL-20 SHL-22  |SHM96-228 | SHM93-220'
pH 6.8 30 (] 7.0 LR [ ] T3 el 0.3 08 6.9 6% 7.5
Specific Conduetivily (05/em) 0,02 .20 011 1173 0,96 0,23 (i 143 139 025 053 0,76 .76 [ E]
Dhssolved Oxvgen imgiL) 9,53 - 143 1.36 1.74 0,68 283 043 330 2y 028 o7 a1 .50
Oxiddiation Reduction Potential imV}) 1210 Fa.0 -136.4 =774 -£1.6 =182 1750 8.0 0 20 =380 -47.6 -226 -162.0

NOTES:

1. Waiar tabl

e did not stabilize




DOWNGRADIENT - WOODS

SHM-05-40% SHM-05-39A SHM-05-398" SHP-99-31A SHP-99-31B
EIEADNIN IR e TEREEW o= TR EIEHATIEN BREIEITRA
FlAPEAM UGG I [N S 1EAFR 134 eELR R Dl 1Al i (A BBV DR | IRAFRM o NG o ELI = WLORCe T1-AFLaw .!MI.'NAF 5 R U R -
MCL or ROD S Lirity LOGOSNT-25 g LA 3 LGNS 10 TR T LENSNT-H g LGMIE0 g UGREEE g LeITeaT LGS0 O LORNEDT LG TR0 L6100 LOGIGDGT-18 &  LOGMZYE-B4 Ep L0617 g Lbed TR LOBOGET-19 g ORI ;I.MIZM 3 00 T TT26 07 g'
Turhidiiy WL (1] 40 FET 1T [ET] 358 278 [F1]] a0 J 1200 I T I T [XE] b0 e .80 L 178 3sn 156
Tutal i 170 140 140 i 26 250 Al
S~ St | edo s TS ] ! (EXT TN T
Nitrapren, Nitrate ] (£11] we U Wi
[Suabfute 1 T A (U ) 1] oo U fogie U
[Tutal Metals by MOP G001 T e
o L L = AT L
Calelurm, Totsl wl | 30040 2o, Wi ]
tran, Tuisl 10 5l AL 000
Mapneaium, Totul . il 500
Manganese, Tutsl 715 =l
Futusslum, Tutal Wil 3
| Salium, Total i s il 1L fHa
Dissnlved Gaves by GE
Etkuine gl L] u s u 1Len u Lo u
| Methane el 5,230 4250 ELL] 1,0%H
|SHP-89-31C SHX-89-32X
BT T
o | veamos L il woec B nans N umnae
MEL o HOD Bt B |l B imogieor 3 uvsens glmnm-ﬁ 8o § omesor § wenson
Turhidity 130 220 a2 a0 17 am 350
Alkalinity, Turul k) 40 4T 4 4 410 .
Chlnride 45,000 Al ik 35,000 A4, 44, plin 44,00 38,0041
Nl i1 U At ) [l = i U 2w 18
Sulfate [ S T T (I 111} L 100 U eeie U 3500 3,100
Totu] Metals by MCP SIHBTING sevies
Arsenie, Tital 1 W A i e
Culchom, Total ng W2, i Notes: 1 Watar tabla did not stabilns
Tean, Tutul L wt | A% Em) T
Mugnesiune, Tutal gt 13,004 1,004
Mangnese, Totul 1715 gl 3,700 EH] A0
ugl (LR 17.d10i 14,00
20,0160 ugd | AL T 43,00

I iy MCP GIMHLTING wipies
=l

10

SHM-05-414 SHM-05-41B SHM-05-41C SHM-05-42A SHM-05-428
[ G T BN i
- 1abion eliim Sk ol S et DAt g AN g o g OB g WA g WM g e mouRe gl WA g o el Wi
MEL ¢ ROD Sk 5 LOWSHT1) g LMWL g LINTESeaT LGSHTA? g L0l g LoTEion LATRITr G| LOMSAENT & LOGANGHL G USRS & Lositsiton O LGUSHSN § LGN J 0SS § L6 g | LOSISETE 9 LOBOBITROT WEOSSHE g 16T
Turlsldity bt in) 6 2.“_ l__] 150 exll] m LN ! !T_l'l B ¢ R 178 z1 63 is _llﬂ]_ _l_ﬂ_ _13_!!___ l_!_?__
y
Alkatinity, Totn] i, 42 A £l z.Je s 30 e =4b. L 540 _Hb S50 18 == = el =—
Chloride Tt |41 60 60 4500 13,00 12,800 11,61H) LB | azgen e 35,0 36,00 Lo U 1300 U 2mmn 2, IR )
Mitregen, Nilruls ngt (L1} u (L] u (1) u (L] u 1610 180 u 1o u (L1 e u (] u 40 [+ L] u ({0] u u u P 1080 u 1o u
ugt LA I ST L %1 LRI 100 U 1o U 1,110 u 1,800 [T VI €T ) 1,000 u 1om Ul aedon B maen U om0 U 10,0 U inesn U

5 u

| Suclion, Totul

i AHa0

EXL0

5,700

i 100
i, Totul i 7,500 EReT) 2
Mugnesium, Tutal 2.3
Munganese, Total 1718 ugt 4T = sl [0
Paytzssivm, Totul ) ngld 2,500 L u LT 14,000
Sar din 30 gl 2 Mt U aee U370 16,414 31000 28 G
Dissubved Gases by G
Etliane 0ns u 3 u as U A - -
Methine 377 7910 ATh- e
NEARFIELD AREA
SHL-23 SHL-8 SHL-22 SHL-22B
[LANIHLI LI SHLIw (AT Bl v BN Lo YRS Bine LW RO [T =T AR
™ WA o E SRR AP0 ! N ! FHEERDO T LR 10ADRL08 GU- IR ! A1-6EFDE 1 DIEC 1DAFTHRO8 LLAIVUE. ) -5EPon TDIET 10-AFROE Q- BN08 0-SEF-00 [LRE
MOLeMOOSHM 5 |LESA] G LS QLRGN § LG § |DI0s0sTor & LOGOSITE04 6 tw::ssa-?na 111 Ta28-04 3q.:snsnw-nau LOSURDTER & LOGYISSS-17 &3 Los|Thinee  LDSOSOST-D  LOSOBOTEDD G LOGIISSETE § LodITelned & LOBISOST-05 5 LOGDBOEE-1Z o LDG1ISS6-10 5 LiGITaIen2 &
Nia 15 Ml ks 20 6l 12 11 12 i - L 430 159 199 % 3.
[ N A3 L] (7] 2 (7] a0 3 ] A -
Chintide ugl () L1 10 J 1,00 EaTTY 6510 000 000 20,008 25,010 3T T XL 19,0HE 10,080
Nitragen, Nitrite gl 0 131 i Ut U e Ut Ul mWe U e U e U me U] e w U I U 1o 30
Sulfate wl | depon W dgen U ede WO U e U Se A WM U deide U ST .50 InE U g0 U 3k U ds0m 4,70
Tatul Metals by NICP (010700 series
(Arsenic, Tutsl i s v u u u 1 e 167 1570
Calebiu, Tutal 2700 29,0001 L1, 10,118
Tran, Tutal whin 121 u 1 710 T
Magaesium, Total i
Manyuuese, Tutal 1715 ) 2 i
Prtussivin, Tutul wl | zsem w 2gm W u vl 25m U BT ) T
Saatium, Total 2011 wt | 20en U 2mm U u ul 3w 3,700 EERIT)
SHM-26-5C SHL-ES SHL-BD SHL-21
IRINMERSOW EGIMUEEICW ECOE) BRI B [ty (== BEDOCIHLADW (FISCHLT W ERREHLITA HRRHILITW
L BRI E ! " AT E U REINE 3 oo .l'—AI')Hn\ § LI IN-T 3 —! LS E HAMRG 5 OBJUNT T HERIR 12008 0.
MECL or ROO Std T4 @ LWGEGY g LGUANEY| @ LT g | LOGESTO6 LR LGSR 1R Likathrt-ny BRT g LURSNE0T 5 UMIEEE O LedlTenael g | LGOROAA4 & Mot lurped A0 § f06ITesa 8
Tairhidity 45 250 &7 L J s 068 031 0z U nal w1 u n#sJ 6s
Alkulinity, Tutal a7 i 37 21 15 1 n 55
Chloride A0M Fm 39000 =30 300 4700 S i =
10 27 2ol 170 16l 24u 140 42
agl | 1emM U meM U 3300 2,700 10000 U logio U Lm0 U LiWe U] 1sben U imoen U SEW B4
A8 U L R N o S TS S 0 | up_5 u_ 4 L u__s
58,0010 SN EET X 40D dngen pgen
Iran, Tutsl 100 28,000 o ™
isgesium, Totul i il (] i
Mariganese, 75 i 158
Putussium, Total | zEe U zgen U

PSP-01 SHL-13 SHP-36X SHP-37X SHP-01-388
T e o e T G DR B T S TR FEPITIIR
g Al ? NI E b 3 ? W [T Ll " s 3 -anee ‘g TAFRAR i WR A i HE THDECae TheArilas RN 21-BEF RLEEHEY TRl ; AN ! Zl-mar ! TR i
MEL ar ROD Bbd 2 LESATT g LETIA0} O LGISE1D O LeTI2RG O | IDRARTR & LR URRE- g LI O | LIS O LG0IEO) g LOGIENSE O LOGINIR 3 | Lonmmes E LORDAIRE-H (DRSS EIMIIHW LoAGRIOAM O UIRBORE- O MBS g Lediniienl g
Furbidity. i 12 2 13 B2 U s 2 65 096 0sH 24 i TR T 2
]
T L] 15 2 21 A4 40
gl | T a0 Ao 15,000 42 22000
wl | o e U BT (] = (T 1 (7] T [ u
wel | wbgol W fwuel U WA U 650 1060 U 1000 U 9600 000 U g U -
(Tatal Metals by MO GOHUTHIN serics
A, Total 10 wi | 5w u u i o
Culeiam, Tutul i wed | 12,000 il =t T T R T T
e, Tutal 9,100 gl il 5,200 RN
Mugnesium, Torst ul {2300 B I T ]
1708 gt 130
gt 2,500 o 1]
20,000 ugl A5 Bk

SHL-15 N5-P1 N5-P2 SHL-100'
BRTHLIY PRI [FEr HENTMIR TR M T e DALCOOEINY BRI HREHL G W55z oW
1A |:|-JI\’<.I\| i TeSH E W AT (LR ELE T 1T a0 1ArL0 Do-fUiN00 4N ! Iz 3 AT ! Tt 5§  INEFM §  INDECUM
MACL or RO S, E LR o1 LDEVREG g LOOVR00E § Lusrrrnal A | Lommsem LETEELY G LT § LiaiTwend | Lwesam 3 LI WEIITET 3 LTS | LA 5 USWHGM § LGTRME & Limitiiead &
Turdiidity NI 067 oT J 18 150 7 R 2 Cam LTI | 20 61 L T -
g,
[Alkabinbiy, T LarTiL 54 ot 2 3m 2641 Jivik 350 i il (]
Chluride wi | 7600 00 3 p4m 20 16000 Q70 J 220M [T T ) 3 el | 2500 |Motes: 1. Watar tabis did ot stabiiza
Nitvugen, Nitean Pl [ o 440 1w U] e T VI T N VA (1S ] I 140 u |
gl 1.0 12,mih 17.Hi0 1,301 XTI VA (L VI 1) B WA U e U U N
[Tatul Metati by MCF 600870IM serics
Arsenic, Total 1 gl 14 e Ao 4560 180
wl | 20,0H 20011 72,0001 73,000 4, IKiD
i Wit wt kL [EIT) 30,001 Ty 5
Magnensim, Total upl 2500 e 1] 10,0l
Manganese, Total 1718 wt e e | & 1o " 104
Putasslum, Tatal wi | 47w _d4Hin 400 3 [ o
Sodinm, Toral 20,000 wl | o0 5000 20,00M1 I T S 1)

Last Rey, B2A2007



DOWNGRADIENT (MOLUMCO ROA!

SHM-05-40X% SHM-05-394 SHM-05-35B
Time pH Cond DO Temp EWORP Time pH Cond DO Temp EWORP Time pH Cond DO Temp EWORP
8/472005 1318 64 0508 084 954 -229 Profie B/4/2005 1203 ©66 0765 038 882 425 Profle Bla/2005 1151 654 0886 073 1018 546 Profile
8472005 1403 557 0SB 046 122 £52 Purge Bi4i2005 1228 539 0B850 Q56 1187 371 Purge Bl4/2005 1235 &89 0B47 134 1563 578 Purge
DMI2005 W20 663 0872 015 968 G20 Profile BiGI2005 1004 B44 0922 011 0B4 4.8  Profile 9IGF2005 851 682 10089 009 1010 -81.3 Profile
92112005 1502 652 0604 D27 9863 <517 Profile 912112005 1435 ©34 0B85 026 882 -A98 Profie 9f21/2005 1452 673 0852 048 1005 -f25 Profile
31712006 1534 6£64 0483 00O 1085 910 Profile 72006 1548 704 0B85 004 1069 380 Profie J1Ti2006 1610 680 1048 000 1017 -1100  Prolile
Ji24/2006 1454 B27 0563 OVE 1058 <718  Profile 2412006 1628 669 1011 020 1050 B.0 Profie I2412006 1618 685 0894 025 1017 -1300 Profile
4111/20086 187 B85 0337 052 1270 -1300 Purge 41172006 1130 B45 0580 064 1158 1100 Purge 41112006 1330 681 0773 057 1388 -1030 Purge
6/B/2006 1306 676 0308 013 1127 -1133 Purge 516/2006 13t 669 0499 010 1005 -850  Profie 51612008 1337 701 G580 007 1016 987  Profile
O/20/2008 215 678 03%8 MR 1304 -1846 Purge G1212006 1012 635 0599 020 1148 -81.8  Purge 611312006 843 662 0772 083 1380 -529  Purge
12162006 1434 683 0625 088 038 17 Purge 92002006 1227 648 0638 NR 1230 -1322 Purge W2AS2006 853 700 D835 014 1398 1233 Purge
12/5/2006 1410 668 0637 035 980 254 Purge 1211272006 1353 683 0812 22% 1347 1050 Purge
SHP-99-31A S5HP-99-31B SHP-28-31C
Timea pH Cond DO Temp ERORP Time pH Cond DO Temp EWORP Time pH Cond DO Temp EWORP
|earzons 1251 558 0231 044 1354 1228 Purge(l) B32005 1126 8322 0208 045 G988 100.8  Profile BI/2005 1142 655 103 043 898 47,8 Profie
SB/2005 Purge{2) B/3r2005 1157 619 0410 053 1086 45 Purge BI3I2005 4240 653 1031 103 1185 £08 Purge
9/21/2005 Purge|2) /12005 10 £32 0430 005 952 408 Profle Q612005 BSO BST 1050 D10 A47FE -B3.2 Proﬂ_ie
3 TI2006 1517 628 0240 008 349 -380 Purge W2112005 1418 624 0380 010 850 £13 Profile 9f21/2005 {358 655 1.025 013 87 -1066 Profie
312412008 1520 B0 0384 058 4m -1d@ Purge 1TIZ006 1459 BA2 0227 000 8977 -101.0 Piofile I Tiz006 1442 B63 1100 0O0 BE8 -87.0  Pofile
A1 112006 1347 687 007 038 BXN 143  Purge 32412006 1517 B.0B 0377 Q08 0.81 =33.0 Profile 3/24/2006 1845 €29 1.082 030 832 -A5.0  Pmfile
SMG/2006 Purge(3) 411112006 1412 635 0173 040 888 <520 Purge 4111/2006 1318 ©56 0671 057 1058 1070 Purge
B/12/2006 1208 E01 0118 018 1200 405 Purge 5/16/2008 Profile1) 51162006 Profile{1)
/202008 146 B0 0175 NR 1448 728 Purge Gzrzons 1130 635 0224 012 140 -852 Purge 61212006 1058 6.54 0681 017 1068 -860 Purge
121772006 1455 570 0161 01 548 50 Purge 8/20/2006 11358 636 0.363 NR 1122 -B0S Purge 2012006 5500 668 0.731 NR 1111 1234  Purge
11 Bticking at apresirmatety & 1 alew tap ot casing. 12712006 1424 582 D362 019 879 -180 Purge 12772006 1415 655 1932 041 948 652 Purge
121 Unabile to profin. prots does not i1 down wall, NS {4 Coul nat smpla - appras 10 in 6f rain; vk nder shout thes fuet of wati {13 Could net sampls - apors 10 in of rain; well undar aboul thoos faet of watar
(2] Codd nat sairpde - wppeox 10 in. ef @in] wall undar about thoee laet of water
SHX-99-32X
Time pH Cond DO Temp ENORP
B/5/2005 1305 651 0959 0B 982 £4.8  Profile
B/5/2005 1344 558 0842 071 1206 6989  Purge
QEI2005 768 BB5 1026 021 876 1130 Profie
91212005 1328 B&1 0879 018 972 1204 Profie
311772006 1414 675 1006 000 580 1150  Profile
312472006 1457 648 1.074 030 500 4040  Profile
4111/2006 1225 EB55 0718 0B85 1074 <1040 Purge
51162008 1246 666 0677 009 085 -11000 Prolle
|G6/B/2006 1334 §45 0757 Q16 1005 J7.70  Purge
202006 525 659 0749 MR 10:80 -131.50 Purge
1272006 1256 637 1008 024 1002 <74 Purge

1] DO resuits questanable

SHM-05-41A SHM-05-41B SHM-05-41C
Tima pH Cond DO Temp ENORP Time pH Cond DO Temp ENORP Time pH Cond DO Temp EWORP
BI4I2005 §11 643 0126 225 858 -246  Profile Bi4/2005 054 638 0704 047 1015 -275 Prafile Bl472005 853 682 0786 0Q42 103 843  Profile
B/4/2005 855 606 0125 056 122 140 Purge Bl4I2005 1105 628 078 086 1200 -582 Purge B4/2005 1038 670 0791 083 1184 £20 Purge
B/6/2005 1122 646 0271 032 873 387 Profile BIEI2005 1108 837 DA70 010 1008 -866  Profile /812005 1158 7.6 DBS1 005 1022 -1561 Pmfia
90212005 1238 6852 0230 021 872 <81 Prafile 012172005 1227 30 DET0 030 1008 -83.8 - Profila 9/2112005 1306 790 0822 010 1019 -168.7  Profie
3152006 1438 620 0181 278 1003 280 Profile 31 52008 1407 648 0BS5S 042 1028 570 Profile 3152006 1518 720 0B48 002 1035 1780 Prfie
32472006 1141 573 0281 271 1008 720 Profile 2472006 1327 §22 0O 035 1032 -91.0  Profile 312412006 1408 653 0816 020 1040 1430 Profis
AN1/2006 1032 632 0090 Q40 873 <136  Purge 41172006 553 632 D5B4 DES 981 -B3.4  Purge 41132008 1402 B89 0595 057 1149 1470 Purge
5/17/2006 1422 @30 0.081 448 987 155 Profits SME2006 1403 649 0535 007 1018 887 Profile S/18/2008 1437 721 0508 006 1035 1486 Profie
B/A/2006 1140 630 0116 013 1038 80 Purge 6/8/2006 1155 627 0583 D20 1058 -788  Purge B/B/2006 1114 TO1 0572 018 1065 -141E  Purge
1343 637 D128 NR 1191 478  Purge /2012006 1318 640 0780 NR 1258 1276 Purge 912002006 1401 7.1 0,764 MR 1173 -1736 Purge
12/6/20006 1510 658 D146 021 876 813 Purge 1215/2006 1456 681 0751 109 BE1 18.9  Purge 12/8/2008 1540 7.20 0773 008 475 445 Purgs
SHM-05-42A SHM-05-428
Time pH Cond DO Temp EWORP Tima pH Cond DO Temp ERORP
&412005 1443 582 0067 B11 1118 1E40  Purge BI4I2005 1450 5B4 1025 048 11.58* 701 Purge
9/8/2005 Purge(1) /812005 Purge
912212005 1412 S58B4 0160 539 1090 2085 Puwge 0i22/2005 1425 €28 0575 022 1088 -802  Purge
31712008 1329 B35 0115 005 796 1350 Purge 31712006 1345 ©66 088¢ 000 T -820 Purge
3i24/2006 1400 531 0232 3IH1 856 783 Purge 312472006 1420 ©45 1022 057 47D -508 Purge
41142006 8919 B02 0047 525 948 1200 Purge 411472006 946 65868 0B20 O:69 1027 -850 Purge
5162006 {2} 501672006 2
G/9/2006 1230 566 0042 507 1041 428 Purge E/9/2008 1348 643 0557 012 1047 563 Purge
Q2172006 1245 609 0050 490 1038 180.3 Purge 921/2006 1305 &74 0778 D18 103 1102 Purge
1272006 1230 638 0134 482 810 2171 Purge 1272000 1221 628 1021 043 950 =77 Purge
{1} Not sampled {1} Not sampled
(2} Wetland area flaoded [2} Welland ares laoded
EARFIELD AREA
SHL-23 SHL-9 SHL-22
Time pH Cond DO Temp EWORP Time pH Cond DO Temp ENORP Tima pH Cend DO Temp EnWORP
8/5/2005 1115 482 0032 1480 &5 676 Profile 81212005 BS5 646 0158 181 842 2975 Profile Br2/20056 836 G665 D826 047 1035 -1878 Prafle
BI5/2005 1159 381 0033 1201 1049 -180 Purge BI2/2005 935 6.16- 0155 049 869 2325 Purge Bi2/2005 927 655 0788 605 1.2 248 Purge
012 538 0176 808 B4T 2171 Protile BITI2005 1026 634 0322 014 814 -405 Profile 712005 1100 669 0838 010 1023 111 Profile
8/21/2005 1523 565 0129 1088 BE3 1977 Profile 8212005 1539 &40 0300 022 880 -3B6  Profile 8121/2005 1605 665 0858 014 1023 846 Profle
3/15/2006 1326 561 0042 1105 BEG 167.0 Profie 3152008 1312 668 0170 052 829 300 Profla 31512006 1123 683 DA7E 089 1038 1600 Profie
312472006 1022 533 0245 9831 003 1372  Profile 322005 115 632 0asd 014 733 -38.0 Profile 32412008 1005 661 0924 042 1045 -73.0 Profie
411472005 1037 540 D026 1102 1322 18894 Purge 41072006 947 659 0138 049 TI7 -450 Purge 4102008 1014 674 D553 065 936 510 Purge
SM7/2006 1400 576 0025 820 823 1930 Profila SM7/2006 1245 662 0102 220 6= -308  Profile SMTI2006 1245 663 0582 005 1039 -73.8 Profie
611272006 1538 574 0021 1140 1151 ¥4 Purge B/%I2006 1120 646 0122 023 916 -376 Purge G/9/2006 1030 B50 0571 013 0T 528 Purge
8/252006 035 556 0033 1154 1270 2383 Purge 9/21/2006 1197 672 0208 095 1068 -733 Purge Biz1/2008 1031 E78 0738 022 1007 -220 Purge
1271212008 935 G663 0027 975% 1337 2000 Purge 1262006 1010 676 0231 068 968 -182 Purge 121872006 958 Gg2 0756 070 98328 -47.6 Purge
SHM-96-228 SHM-926-58 SHM-86-5C
Time pH Cond DO Temp EnORP Time pH Cond DO Temp ERORP Time pH Cond DO Temp ENORP
1452 &E4 DB1S 038 1015 887 Profile BRZDOS 1321 647 0723 044 885 1048 Profle 412000 1121 G660 0734 0%8 a8 -HE0 Purge
Br2/2005 1520 624 0812 038 113 -B43  Purge 22005 11 531 0726 D41 1258 -T8.8 Purge 51772008 1146 677 OB44 QOB 983 1975 Profile
o/7/2005 112% &75 0B55 007 1008 -1376 Proila 772005 1153 655 0758 015 089 572 Profile B/8/2006 1417 655 0768 015 102 1048 Purge
2112005 1630 E&67 0B852° 00% 1007 1298 Profile W222005 1253 6451 0793 011 988 51.9° Profile 072002000 1524 649 0810 MR 1142 <1889 Purge
311 512006 1217 669 DBS1 084 1026 -1170 Prolle 3IH4lz006 1602 B60 0641 011 1003 -52.0 Profile 12/512006 1515 669 0863 174% 820 815 Purge
32412006 931 658 0806 045 1030 1180 ProfEe 312412006 B28 G40 0651 045 1018 -580  Profile
41 0/2006 812 678 0511 068 858 107D Purge 4M0/2006 1158 657 0405 Q70 1058 -54.0  Purge
S TI2006 1322 679 0BBO 005 1023 1238 Profie SM7/2006 15 663 052 009 1012 D035 Profile
6/H2006 1057 B53 0561 D012 1008 -1117 Purge G006 1445 B5Y 0532 017 1049 -157 Purge
B2112006 1048 677 0724 020 1083 -1293 Purge Q20/2008 1502 653 0680 MR 1208 -1605 Purge
1 262006 1050 €681 0761 010 945 226 Purge 12/5/2006 1540 697 0749 156% B28 774 Purge
SHL-85 SHL-8D SHL-21
Time pH Cond DO Temp EWORP Tima pH Cond DO Temp EWORP Time pH Gend DO Temp ENWORP
822005 1157 614 0O57 0568 G5B -0 Profile B/2/2005 1148. B.06 0183 205 584 £2.7 Profile Br3/2005 1011 540 D087 4059 G&4 1535 Prolle
8/2/2005 1225 803 005 D071 1064 1412 Purge BI2I2005 1230 567 0188 150 1093 554 Purge B2005 B42 554 0.077 870 1085 2170  Purge
QI7/2005 745 BT 0188 007 948 1635 Profile BTI2008 BOB €26 0278 144 872 1074 Prafle 97i2005 834 578 0238 1.29 94 1602  Profle
92212005 1148 B20 0153 011 848 1742 Profile B222005 1208° 612 0285 115 873 1080 Profile 2212005 1133 &BE 0181 317 84 1660  Prolie
A1 712006 1240 783 0118 0000 943 830 Profile INTIZ006 1229 734 0175 0400 S84 1060  Prafile 31712006 1210 685 00BB 000 84 500 Profile
3/23/2006 1522 675 0071 DB0 8 1084  Profile 3/23/2006 1508 ‘853 0113 1,89 &85 1237 Profle /2412008 1234 542 0253 388 942 1385 Profie
4/10/2006 1328 525 0059 220 1013 1520 Purge 4111/2008 @01 607 0103 139 904 189.0 Purge 41412006 1145 583 0054 BG1 1487 1538  Purge
SIMB/2008 1533 647 0038 240 857 1420 Profile 5168/2006 632 0098 069 982 1003  Profile SMTI2006 1036 586 0055 028 945 1480 Profie
6/8/2006 851 624 DOAT 126 982 062  Purge B/8/2006 115 607 0116 082 1008 1452 Purge B25/2008 1137 587 0077 719 1387 2076  Purge
9/21/2008 B4g3  B21 D062 NR 9385-182%1) Purge 2172006 514 605 060 NR 1014 -266:8{1) Purge 121212008 110 573 0075 7T4% 1331 am Purge
1211272006 1045 B568 0.083 15 842 140 Purge 12n22006 1015 ©46 0189 90% 86§ 1388 Purge
(1) ORF prabe groblem. 1) ORP probe problem,
POND AREA
PSP-01 (pond ) SHL-13 SHP-36X
Time pH Cond DO Temp EWORP Time pH Cond DO Temp EWORP Tima pH Cond DO Temp EWORP
9I7/2005 38 645 D404 115 200 7789 Grab 8/2/2005 1037 618 0245 069 113 1534 Profile BI3I2005 858 632 D245 032 1602 122  Purge
9212005 1235 648 0348 173 184 1127 Grab BI2/2005 1110 581 0244 042 1302 1678 Purge W22/2005 1118 623 0381 077 1902 -137 Purge
32 H2006 1210 763 0197 488 551 1638 Grab av2005 ¥i0 833 030 013 1110 228 Profile INTI2006 1027 663 068 001 TO0 £1.0 Purge
41 V2006 1400 703 0204 1084 1264 1005 Grab 8/2212005 1222 637 0335 017 11.09 58.0° Profile 3242008 1220 G589 0303 084 TER <413 Purge
SM62008 13249 719 0057 818 1036 583 Grab 1412006 1280 7.07 0317 005 1118 1100 Profile 41312006 1208 651 0156 158 965 480 Purge
6/6/2006 1520 681 0147 B52 1879 843 Grab 3232006 1219 667 0223 016 1073 1446 Profile 5/17/2008 1022 674 D62 102 1125 -380 Purge
912112006 751 708 0230 NR 1E63-1846{1) Grab 4012006 1300 631 0180 D40 1173 1031 Purge B9I2006 821 E&55 0092 081 1180 841 Purge
12772008 141 B85 D375 153 465 828 Grab 51672006 16460 618 0090 485 9356 1420 Profile ai2112008 1351 661 0224 020 1728 417  Purge
(1) ORP probe problem. G/6/2008 1531 635 0172 014 1184 1308 Purge 121312008 1120 654 0184 23% 1082 <470 Purge
[21/2006 621 648 0211 NR 1163 -3261(1) Purge
152006 1145 666 0271 Z62% 1020 1211 Purge
(11 ORP probe problem
SHF-314 SHP-01.-28A
Time  pH Cond DO Temp EhORP Time pH Cond DO Temp EWORP
|B/3r200S 822 631 0077 D43 1457 1148 Purge al/2008 850 621 0366 047 1284 2384 Purge
9121/2005 1057 617 0344 018 174 284 Purge 92112005 1038 612 0486 025 1329 477 Purge
(372006 1003 708 0085 000D V10 1010 Purge I1TI2006 941 B26 D409 000 842 -53.0 Purge (1)
3242006 1206 667 0285 018 768 566 Purge 324/2006 1150 604 0584 038 88T -27T6 Purge
411372006 1148 683 0047 028 853 530 Purge 4132006 1118 622 0280 0DES 1018 530 Purge
5172006 1006 718 0044 06 1087 -762 Purge 51720006 B4 EBBE 0325 024 1059 -80E& Purge
6012006 803 G688 0053 008 1111 1068 Purge G/9/2006 B40 B20 0225 014 136 -76.8 Purge
9/21/2006 1408 662 0059 013 1529 540 Purge B/21/2006 1426 651 0381 017 1280 -660 Purge
121312008 100 875 D202 23% 1018 1.0  Purge 121312006 1040 681 030 29% 998 <720 Purge

UPGRADIENT AREA
SHL-1§ N5-P1 N5-P2

Time pH Cond DO Temp EWORP
8/1/2005 1322 543 0178 128 10,04 5238 Profile
8/1/2005 1357 480 0171 D62 1186 4739 Purge
8/30/2005 521 508 0308 040 1088 148 Profile
B/22/2005 1342 608 0207 047 1076 381 Profile
rTi2000 747 634 D478 000 1077 89.0  Profile
312412006 1050 BE2Z 0330 076 1067 1120  Profile
4/13/2008 918 574 0928 058 1058 400 Purge
51 TI2006 858 G604 0198 028 1094 115  Profie
6/6/2006 1013 600 0083 067 1063 <309 Purge
9252006 1319 E00 0187 040 1300 301  Purge
12122006 1035 624 D482 08% 1314 R
SHM-93-10D

Time pH Cond DO Temp ENORP
Bi1f2005 1029 11.02 0429 196 914 -3129 Profie
BI1/2005 1100 573 D422 161 1488 -2B52 Purge
GM6/2005 1321 1082 047 087 915 631 Profie
942202005 1327 1043 0418 062 044 24 Profile
anyizoos 605 798 0482 000 1059 1520 Profle
3124/2006 1653 733 0675 008 1024 18930 Profile
411412006 1308 1080 0272 076 1220 £0 Purge
51712006 933 822 0188 042 1034 400 Profile
611312005 1105 851 0093 724 1383 605  Purge
9/25/2006 1219 1098 0337 036 1263 =381 Purge
121372006 955 1144 0454 1 a7 <33 Purge

Tima
BISI2005 o7
S122/72005 B53
JN7I2006 805

Ai24{2006 1128
41312008 02z
SHTIZ006 837
GI6/2006 13z7
Si2512006 1440
121 z/z2006 1455

Cond
o7
1.404
0.780
0.877
0.539
0-504
0454
o088
{1}

oo
o7e
030
0.00
054
o7z
0.5
a1s
023

4.7

Hote
MR — DO probe maffunction, no reading.

Temp
1765
1232
5.20
1069
11.33
11.38
1253
1283
99

EWORP
-15.4
-48.3
-88.0
704

-107.8
572
852

A6
-71.0

Purge
Purge
Purge
Purge
Purge
Purge
Purge
Purge
Purngs

BiS2008
WRI005
72006
N24/2006
411312008
SMTI2006
WGi2006
WISI2006
121122006

Tima
7
1008

BaE
1104
1000

aa
1306
1420
1510

Cond
1.348
0.801
1.355
1483
1009
1.006
0835
1.358
133

2.6%

Temp
178
12.86

883
11.26
$1.31

11.59
1312
1341
(1%}

EhIORP
758
-30.0
-840
816
260
=101.2
-78.2
=103.5
-65.0

Purge
Purge
Purga
Purge
Purge
Purge
Purge
Purge
Furge




Monitoring Well ID (group designtion}

Date SHL-3 (1) SHL-4 (2) SHL-5 (1) SHM-96-5B (2) | SHM-86-5C (2) SHL-8 (1) SHL-10 (2
~ Aug-91 35.0 260 23.0 NS NS 37.0 67.0
_ Dec91 120 140 38.0 NS ‘NS 67.0 120
Mar-93 6.5 2.54 11.4 NS NS | 424 280
Jun-93 NS NS NS NS NS | NS NS
Nov-96 NS 48.8 12.0 1,440 71 46.9 34B
May-97 <10 73.6 <10 3,300 J 43.2 16.1 J <10
Oct-97 | <10 180 <10 2,040 43.1 25.2 209
| May-88 <5 374 <5 4,300 49.5 15.0 <5
Nov-98 <5.4 89.1 11.5 3,080 46.8 27.2 <54
May-99 2.7 B 78.2 5.0 B 3,490 57 71.3 2.7 B
Nov-99 <19 61.3 6.5 2,700 44.8 28.5 |
May-00 <25 116 <25 5,110 52.2 15.0 <25
Nov-00 17.4 91.5 13.8 2,500 40.3 31.4 <4.2
May-01 =41 50.8 13.8 3,800 80.5 15.1 <41

Oct-01 <1.5 66.0 14.8 1,850 41.1 281 <15
May-02 28 B 47.8 B 11.9 B 3,800 50.4 B 144 4.0 B
Oct-02 <3.2 66.1 <3.2 1,970 41.3 25 <32
May-03 <47 | 266 8 3920 55.1 13.4 <47
Nov-03 <4.1 | 134 47  B| 3,380 48.3 30.6 <41
May-04 <26 27.2 7.4 B 3,950 471 19.8 <26
Nov-04 <5.8 19.5 6.8 B 2,110 49.5 32.2 <5.8
Jun-05 <4.5 10.1 7.0 B NS NS NS <4.5
Jan-06 NS <5 <5 4130 43 18.0 <5
Jun-06 <5 <5 6 2,760 51 21 <5
Dec-06 <5 <5 8 2,980 24 51 <5
Sample Monitoring Well ID (group designation)

Date SHM-93-10C (1) SHL-11 (2) SHL-19 (2) SHL-20 (2) SHL-22 (1)  |SHM-83-22B (2)] SHM-93-22C (1)
Aug-91 NS 320 340 98 27 NS NS
Dec-91 NS 320 710 89 25 NS NS
Mar-83 21.3 340 390 330 32.9 NS | 688 |
Jun-93 18.1 NS NS NS NS NS 49.8
Nov-96 12.4 332 138 - 244 248 324 44.6
May-97 <10 252 <10 <10 <10 318 J| 404
Oct-97 10.5 366 298 227 34.8 352 <10
May-98 7.5 346 77.5 238 10.6 365 31.6
Nov-98 10.2 376 145 218 <5.4 406 51.1
ay-59 10.8 B 431 156 216 12.2 B 707 42.8
Nov-99 8.7 492 176 215 7.3 1,440 33.2
May-00 59 J 404 41.4 216 14.6 1,360 344
Nov-00 8.8 523 154 172 45 1,180 47.8
May-01 6.9 487 129 186 47.6 1,540 19.7
Oct-01 101 573 183 165 44.2 1,670 31.6
May-02 1.0 B| 469 66.9 154 559 B | 2040 30.5 B
Oct-02 74 648 164 175 771 159 30.1
May-03 98 498 36.1 87 101 2,070 21.0
Nov-03 <52 639 83.6 194 76.4 2,500 29.8
May-04 | 72 B 502 75 136 88.1 1,690 27.8
Nov-04 10.6 B 617 121 156 65.4 2,360 34.9
Jun-05 8.1 B 524 26.3 159 NS NS 15.8
Jan-06 11.0 567 156 189 154 3,320 | 230
Jun-06 12 700 1,790 346 167 3,440 17
Dec-06 10 668 142 361 115 3,100 73

Notes: Bold Number indicates cleanup level exceedances (MCL cleanup level is 10 ug/L)

B = Value within five times of the greater amount detected in the equipment or preparation blank
LTMP = Long term manitoring plan (sampled semi-annual only)

NS = Not Sampled

<f = Concentration less than the indicated method detection limit




~ Historical

on

Sample Monitoring Well ID (group designation)
Date SHL-3 (1) SHL-4 (2) SHL-5 (1) | SHM-96-5B (2)| SHM-96-5C (2)|  SHL-9 (1) SHL-10 (2) [SHM-93-10C (1)] SHL-11(2) SHL-19 (2) SHL-20 (2) SHL-22 (1) |SHM-93-22B (2)] SHM-93-22C (1)
) May-02 30 1,520 1,110 40,100 49,200 19,300 <17.0 71 55,400 13,900 7,010 606 92,000 916
Oct-02 <226 4,380 1,120 18,700 44,800 8,430 <226 53 64,500 27,600 9,100 707 446 778
May-03 56 2,790 1,140 37,400 78,900 3,280 47 M 62,200 6,740 7,720 626 88,600 885
Nov-03 540 1,840 1,720 32,000 63,200 7,820 <45.0 <45.5 68,700 15,400 8,190 444 87,000 904
May-04 30 B| 4,330 1,900 29,000 71,100 5,680 <19.2 32 B | 60,500 13,400 5,640 541 59,500 1,010
Nov-04 <35.5 6,690 2,740 21,600 | 55,400 8,580 39 B| 48 B | 63,000 20,000 6,630 469 82,900 1,340
Jun-05 <379 1,220 2,930 __Ns NS NS <37.9 <37.9 59,400 6,680 5,980 NS NS 572
Jan-06 NS 280 2,600 39,000 100,000 4,400 <50 490 57,000 13,000 5,500 650 70,000 740
Jun-06 640 210 2,900 27,000 89,000 7,500 [ <50 <50 61,000 100,000 6900 670 67,000 650
Dec-06 <50 160 2,200 31,000 28,000 11,000 <50 210 58,000 13,000 7,200 540 74,000 2,700
Sample Monitoring Well ID (group designation)
Date SHL-3 (1) SHL-4 (2) SHL-5 (1) | SHM-96-5B (2)| SHM-96-5C (2)]  SHL-9 (1) SHL-10 (2) [SHM-93-10C ()] SHL-11(2) | SHL-19 (2) SHL-20 (2) SHL-22 (1) |SHM-93-22B (2)] SHM-93-22C (1)
May-02 14 B 573 289 11,000 4,110 446 1 B 45 B | 2010 2,280 5,950 1,370 1,680 425
Oct-02 <2.5 436 259 13,000 4,110 484 <25 47 1,990 3,400 7,200 1,760 12 407
May-03 2 843 273 9,500 4,230 364 1 37 2,180 1,200 7,260 1,860 1,340 324
Nov-03 20 324 340 10,600 4,260 412 <1.6 46 3,030 2,100 7,760 2,110 1,950 425
May-04 <1.9 856 332 8,910 3,960 336 <1.9 30 2,340 1,610 6,560 1,960 798 368
Nov-04 1 B| 1240 439 10,800 | 3,970 373 1 B 48 2,570 2,950 5,630 2,460 1,590 385
~ Jun-05 2 B| 361 476 NS NS NS 2 B 28 2,380 1,090 6,270 NS NS 218
Jan-06 NS 200 500 7,500 4,600 310 <10 60 2,400 980 5,500 2,600 1,700 250 o
Jun-06 20 400 490 8,500 4,900 380 <10 40 2,200 2,400 6,700 2,900 2,100 110
Dec-06 <10 198 372 9,460 5,420 580 <10 70 2,620 1,320 6,370 | 3,520 2,070 702
o orical Concentrations for Sodium (ROD Gleanup Lev 0,000) e ]
Sample Monitoring Well ID (group designation)
Date SHL-3 (1) SHL-4 (2) SHL-5 (1) | SHM-96-5B (2) | SHM-96-5C (2)| SHL-9 (1) SHL-10 (2) |SHM-93-10C (1) SHL-11(2) | SHL-19 (2) SHL-20(2) | SHL-22 (1) [SHM-93-22B (2)] SHM-93-22C (1)
May-02 1,340 B[ 6370 2340 B[ 38,600 34,000 2380 B| 1380 B[ 8620 27,600 2570 B[ 34,000 43,700 35,900 18,800
~ Oct-02 1,570 2,840 2,180 36,200 35,400 2,560 1,520 8,180 29,800 4,240 35,600 45,500 114,000 19,500 |
~ May-03 1,220 2,380 2,340 32,600 32,000 2,080 950 8,990 31,100 1,600 36,800 43,400 37,300 14,200
Nov-03 1,360 B | 13,400 2,030 B| 33,500 34,800 2310 B| 1280 B| 8370 27,000 2,670 35800 | 42,700 36,300 17,400
May-04 1,060 B[ 5390 2,040 B[ 31,000 30,000 1620 B| 1020 B[ 8650 22,500 2,300 B[ 33,300 40,900 56,900 15,100
Nov-04 684 B| 4,060 1,870 B | 32,200 32,200 1,550 B 845 B[ 8,190 22,800 2280 B[ 31,900 41,900 34,300 16,100
Jun-05 696 7,190 3240 B NS NS NS 841 B[ 7,840 21,600 1470 B | 32,000 NS NS 9,910 i
Jan-06 NS <2,000 2,500 28,000 40,000 2,000 <2,000 9,500 24,000 <2,000 29,000 40,000 31,000 13,000 B
Jun-06 <2,000 4,600 2,900 28,000 38,000 2,900 <2,000 9,000 24,000 2,800 30,000 39,000 29,000 10,000
Dec-06 <2,000 4,300 <2,000 28,000 36,000 3,700 <2,000 8,900 25,000 <2,000 29,000 39,000 30,000 24,000
Notes Bold Number indicates cleanup level exceedances

B = Value within five times of the greater amount detected in the equipment or preparation blank
<5 = Concentration less than the indicated method detection limit
LTMP = Long term montitoring plan well (sampled semi-annually)
NS = Not Sampled




Well Designation (Based Exceedances of Cleanup Levels for
Monitoring Well |on First Five-Year Review,| Triggering Chemicals, Since Achieving

Identification SWEC, 8/98) Group 1 Status
SHL-3 Group 1 None
SHL-4 Group 2 Not Applicable
SHL-5 Group 1 None
SHL-9 Group 1 71.3 ug/L As (Spring 1999)

144 ug/L As (Spring 2002)

21 ug/L As (April 2006)

21 ug/L As (June 2006)

46 ug/L As (September 2006)
51 ug/L As (December 2006)

SHL-10 Group 2 Not Applicable
SHM-93-10C Group 1 12 ug/L As (June 2006)
10 ug/L As (December 2006)
SHL-11 Group 2 Not Applicable -
SHL-19 Group 2 Not Applicable
SHL-20 Group 2 Not Applicable -
SHL-22 Group 1 55.9 B ug/L As (Spring 2002)

77.1 ug/L As (Fall 2002)

101 ug/L As (Spring 2003)
76.4 ug/L As (Fall 2003)

88.1 ug/L As (Spring 2004)
65.4 ug/L As (Fall 2004)

154 ug/L As (Winter 2005)
171 ug/L As (April 2006)

167 ug/L As (June 20086)

1089 ug/L As (September 2006)
115 ug/L As (December 2006)
SHM-93-22C Group 1 51.1 ug/L (Fall 1998)

17 ug/L As (June 2006)

73 ug/L As (December 2006)

SHM-96-5B Group 2 Not Applicable
SHM-96-5C Group 2 Not Applicable
SHM-96-22B Group 2 Not Applicable
Notes:

Exceedances only reflect an exceedance of the existing MCL. The MCL for arsenic was
changed from 50 ug/L to 10 ug/L in January 20086.

As = Arsenic

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




TABLE 5-1
Influent and Effluent Arsenic Results -- Start-up and Routine Operations
Shepley's Hill Landfill

Devens, Massachusetts
INFLUENT
EW-04 EW-04 EW-04 EW-04 EW-04 EW-04 EW-04
EFFLUENT EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF
LOCATION 1 F 3 4 5 6 74 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24
SAMPLING DATE 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 18-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 19-AUG-05
LAB SAMPLE ID L0509565-01] LO509565-02] LO509565-03] L0OS09565-04] L0509565-05] L0509565-06] L0O509565-07] LOS09565-08] LO509565-09] LO509565-10] LO509565-11] LO509565-12] LO509565-13] LOS09565-14] L0509565-15] LO509565-16] LO509565-17] LO509565- 18] L0O509565-19) L0509565-20] LO509565-21] LOS09565-22] LO509565-23 LO509565-24
POTW(1) Units
Arsenic, Total 30 ugll 5857 58 5785 6.1 33 4 5873 20.6 5910 554 1109 5801 15.1 62,7 316.7 703.5 1157 1321 5791 5737 8.7 1.9 1.7 9.2
Iron, Total ugfl #2300 158 TE400 151 119 118 76900 973 75300 26200 37100 75800 144 5730 17900 28300 35900 39100 75900 T4T00 248 116 122 435
Manganese, Total ugll 1508 5.9 1541 8.7 409.8 1215 1538 1599 1520 1833 1627 1523 1183 1539 1541 1602 1566 1574 1587 1619 1184 4.9 8.2 65.1
INFLUENT EW-1 EW-1
EW-04 EW-04 EW-04
EFFLUENT EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF
LOCATION 25 26 27 28 29 30 31 32 i3 34 35 36 37 38 39 40 41 42 43 44 i NOS2505090(F0825050908N082505150( EF0825051500
SAMPLING DATE 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05| 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 19-AUG-05 | 25-AUG-05 | 25-AUG-05 | 25-AUG-05 25-AUG-05
LAB SAMPLE ID L.0509565-25] LO509565-26) LO509565-27] LO509565-28] 1.0509565-29] LOS09565-30] LOS09565-31] LO509565-32] LO509565-33] LO5S09565-34] L0509565-35] LO509565-36] L0509565-37] LO509565-38] L0509565-39] L0509565-40] LO5S09565-41] LO509565-42] LO509565-43] LOS09565-44] LOS09870-01] LOS09870-02) LOS09870-03]  LOS09870-04
Arsenie, Total 30 ng/l 2.1 1 2.6 32 37 3113 631.2 613.7 T96.1 1190 506.5 4713 162.5 15.7 7 S606 5742 5844 6.2 4.6 3152 7.9 3045 56
Iron, Total ug/l 122 116 114 114 2680 17200 26900 24200 27000 35900 21600 19400 7580 13% 118 72400 72300 TSRO0 115 108
Manganese, Total ug/l 314.7 1106 1180 680.2 2214 1786 1690 1698 1515 1732 1816 1663 1593 1378 1183 1572 1676 1640 1195 7993
INFLUENT EW-1 EW-1 EW-01 EW-01 EW-01
EW-04
EFFLUENT EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF; EFF EFF EFF EFF EFF
LOCATION IN0S25052 100EF0825052 100 N0S260509042F082605090§ FLUENT 08FFLUENT 08FFLUENT 08FFLUENT-09FFLUENT-09F FLUENT-09'FLUENT-09 F LUENT-09F FLUENT-09 FLUENT-03] EFF-032306 NFEW 1-03234 EFF-032806 [FLUENT-040{NEW2-04070{ EFF-041406 NF EWI-0414{ EFF-042006 FLUENT-042] EFF-052206-25
SAMPLING DATE 25-AUG-05 | 25-AUG-05 | 26-AUG-05 | 26-AUG-05 | 29-AUG-05 | 30-AUG-05 | 31-AUG-05 | 01-SEP-05 | 02-SEP-05 | 06-SEP-05 | 08-SEP-05 | 08-SEP-05 | 09-SEP-05 | 15-MAR-06 | 23-MAR-06 | 23-MAR-06 | 28-MAR-06 | 07-APR-06 | 07-APR-06 | 14-APR-06 | 14-APR-06 | 20-APR-06 | 26-APR-06 22-MAY-06
LAB SAMPLE ID LO509870-05| L0509870-06] L0S09870-07| LOS09870-08] L0510043-01] L0510043-02| LO510043-03] L0510210-01] L0510210-02) L.0510395-01] L0510395-02{ 1.0510395-03] LO510470-01] LO603668-01] L0604165-01] L0604165-02) L0604300-01] LO604897-01) LO604897-02 L0605340-01| LO605340-02] L0O605531-01] L0605957-01]  L0G07210-01
Arsenic, Total 30 ug/l 3025 29 3044 4 L5 1.2 17.1 1 1 1 0.9 3035 3 2 1 2781 2 2 5090 1.3 2850 9 2 2
INFLUENT EW-01 EW-01 EW-01 EW-01 EW-01
EW-04 EW-04 EW-04 EW-04
EFFLUENT |EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF EFF
LOCATION EFF-052206-2NFEW2-0522€FF-052206-1 F LUENT-062F LUENT-0TIFLUENT-071| EFF-083106| INF 092806 | EFF 092806 | EFF-101606 | EFF-111406 [FW150120604F W250120604FW240120604FW 1401206085W12512070£W225120704 EFF-122606 [FEFF23-1224FEFF50-1226 EFF-010507 | EFF-011607 | EFF-012307 EFF-013007
SAMPLING DATE 22-MAY-06 | 22-MAY-06 | 22-MAY-06 | 27-JUN-06 | 12-JUL-06 | 12-JUL-06 | 31-AUG-06 | 28-SEP-06 | 28-SEP-06 | 16-OCT-06 | 14-NOV-06 | 06-DEC-06 | 06-DEC-06 | 06-DEC-06 | 06-DEC-06 | 07-DEC-06 | 07-DEC-06 | 26-DEC-06 | 26-DEC-06 | 26-DEC-06 | 05-JAN-07 | 16-JAN-07 | 23-JAN-07 30-JAN-07
LAB SAMPLE ID L0607210-02) LO607210-03] LO607210-04] L0O609001-01] LO609743-01] L0609743-02| L0612469-01] LO613861-01] L0613861-02) L0614822-01] L0616413-01) L0617631-01] L0617631-02) L0617631-03] L0617631-04] L0617737-01] L0617737-02] LO618769-01) LO618769-02] LO618769-03] LOT00259-01] LO700743-01] LO701088-01 LOT01450-01
Arsenie, Total 3 ugfl 3 4360 3 1 2 2700 13 2670 28 4 2 2760 5240 5000 2770 2640 4930 34 1 1 19 L6 4 1.2
25 gpm 25 gpm 20_&?“1 ZDE.Pm 12.5 gpm 12,5 gpm
ug/L ug/L ug/L
*POTW Permit: Special conditions specify weekly sampling when over 30 ug/L and corrective action over 50 ug/L. Avg As 4000 Avg As 3885 Avg As 3785

Avg Influent EW-1 (since start):
Avg Infl EW-4 (since start):

2873 ug/L
5504 ug/L.
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Date: October 31, 2006

Landfill Maintenance Checklist
Shepley’s Hill Landfill Devens, Massachusetts

Inpsector: Tim Bakey/ Dave Reault

LANDFILL SAT/
ATTRIBUTE | OBSERVATIONS RECOMMENDATIONS UNSAT
Cover 1. Vegetative cover is generally satisfactory except as 1. See specific comments under the SAT
Surface noted in the comments that follow. Various species sections that follow.
growing; mowed to about four inches height (See 2. A Comprehensive Site Assessment SAT
Photo 5). (CSA) is being conducted to address
2. There are several areas where settlement has this condition.
occurred. 3. Monitor for tree growth in future. SAT
3. Trees were removed in the fall of 2002 and 2004 in the 4. Observe effects on drainage patterns in | NA
vicinity of GV-13, the southern perimeter, and the the vicinity of the utility berm during
eastern perimeter, and have not reestablished. future inspections. This may be
4. A utility berm was constructed through the middle of investigated as part of the ongoing
the landfill in 2004. It provides utility service to the CSA.
pumping station at the northeastern corner of the 5. Damaged areas should be repaired as UNSAT
landfill. An access path was built over the utility soon as possible.
berm in the fall of 2006 in the middle of the landfill,
near GV-9.
5. Several areas on the landfill have sustained damage

by trespassing vehicles and lawn mowing equipment.




Landfill Maintenance Checklist - Page 2

LANDFILL SAT/
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS UNSAT
Vegetative 1. In the vicinity of gas vents 8, 11, and 12, the perimeter of 1. These areas should be reseeded, with hay or | UNSAT
Growth the cap has some areas of sparse/eroded vegetation. The soil | straw placed on the surface, to prevent further
in the bare areas is mostly sand and is eroded in some areas. | erosion. These areas should be addressed as
The areas should be graded to fill in the eroded areas and part of the CSA.
topsoil should be placed to a depth of six 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 | 1. The gas vents are in good condition. All screens and pipes | 1. All of the non-galvanized vents should be SAT
Vent Wells are in functional condition. All of the non-galvanized vents | scraped, cleaned and painted.
are showing signs of rusting and corrosion. These include all
gas vents except for GV-12 through GV-15.
Drainage 1. Most of the drainage swale on the south side is being 1. The swale should be cleared of UNSAT
Swales invaded by vegetation/wetland species. There are vegetation, accumulated sediment, and
also intermittent zones of standing water, indicating a debris. The swale should then be
lack of proper channel slope and drainage. regraded to promote adequate
2. In the south-east side drainage swale, in the vicinity drainage.
of GV-13 and continuing downstream to the rip rap 2. The swale should be cleared of UNSAT
lined channel, the drainage swale is overgrown with vegetation, accumulated sediment, and
vegetation and wetlands species. It appears to be debris. The swale should then be
heavily silted in and has a large area of standing regraded to promote adequate
water. There is an earth and vegetation obstruction drainage.
just upstream of the new rock section preventing the 3. The swale should be cleared of UNSAT

drainage of water and turning the cannel into a pond
Vegetation growing in rip rap lined channel located
in the northern side (under Sculley Road access road).

vegetation.
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LANDFILL SAT/
ATTRIBUTE | OBSERVATIONS RECOMMENDATIONS UNSAT
Culverts 1. The concrete drainage structure at the terminus of the 1. The structure and channel immediately UNSAT
catch basin and underground conduit system on the downstream should be cleaned out and the
southwest side is overgrown with vegetation and is silting in. | channel regraded as required to properly drain.
Standing water is present and wetland species are becoming
established as well.
Catch Basins 1. Catch Basin #2 near the entrance to the site has a 1. The surface grate should be replaced. UNSAT
broken surface grate. 2. The rim of this catch basin should be
2. Catch Basin #3 near the entrance to the site is not set lowered to meet the surrounding grade. | UNSAT
at grade. The rim of the basin is about six to eight
inches higher than the surrounding ground.
Settlement 1. Itappears that many areas of the landfill may be settling. | 1. A CSA is underway to address this SAT
The extent and its effect on the function of the landfill is condition.
unknown.
Erosion 1. No substantial erosion observed. SAT
Access 1. The access roads on the landfill road are generally in 1. None SAT
Roads good condition. A new dense grade surface was 2, UNSAT
applied to the landfill road starting from the Cook
Street entrance and terminating in the middle of the
landfill in the vicinity of GV-11.
2. Some small ruts and standing water was observed

along the landfill road from about GV-11 to the
entrance of the pumping station. Moderate erosion of
the landfill road has occurred at the entrance of the
pumping station.




Landfill Maintenance Checklist - Page 4

LANDFILL SAT/
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS UNSAT
Security/ 1. Repairs have been made to the perimeter fencing. Fence | 1. Secure gates with chains and padlocks. UNSAT
Fencing sections and gates have been replaced; however, many of

the gates remain unlocked, allowing unrestricted access.
Wetland 1. Wetland encroachment is taking place at several 1. Wetland encroachment should be eliminated | UNSAT
Encroachment | locations, but is not happening on a wide scale. Overall, by simple mowing in some areas, and by

the areas of encroachment are small. Theses locations have
been noted in above comments.

regarding channels in other areas. The above
comments address the action to take at specific
locations. A CSA is underway to address this
concern at the landfill.

Immediate Action Required: The following problem areas, from among those mentioned in the comments above, are the most critical and
should be addressed before the next inspection:
1. Secure gates with locks to control access to the site.
2. Repair damage to cover surface caused by trespassers and lawn moving equipment.

NOTES:

SAT = satisfactory
UNSAT = unsatisfactory
NA = not applicable




Photo 1 - Vegetation enchroachment — northern swale.

Photo 2 - New dense-grade road across landfill.



Photo 3 — View northwest across access ramp constructed over utility berm.

Photo 4 - View southeast across access ramp constructed over utility berm.



Photo 5 — Standing water on access road on northeast side of landfill.

Photo 6 — View south of erosion/deposition of gravel from access road near northeast corner of
landfill near gate for treatment plant.



Photo 7 — Older vent with limited corrosion.

Photo 8 — Ruts in surface soils on south side of landfill from trespassing vehicles or mowing
equipment.



Photo 9 - Ruts in surface soils on south side of landfill from trespassing vehicles
or mowing equipment.
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TECHNICAL MEMORANDUM CH2MHILL

Methane Controls - Shepley’s Hill Landfill
Groundwater Treatment Plant

PREPARED FOR: Bob Simeone/Devens BEC
PREPARED BY: CH2M HILL
DATE: March 3, 2006
PROJECT NUMBER: 284350.0M.02
Summary

This Technical Memorandum (TM) summarizes the steps CH2M HILL has designed and will be
implementing to control and monitor methane gas which was detected in the influent to the
new groundwater treatment system adjacent to the Shepley Hills landfill. These safety
measures are focused on protecting personnel at the facility, and include upgrading affected
electrical components to explosion-proof, sealing and venting process units where methane is
released from the influent, installing methane/O2 detectors at key process units, and re-
programming the control system to shut down the system if methane is detected and/or an
oxygen-deficient atmosphere exists.

Following installation of these safety measures, the system will be re-started, and methane
levels in the influent will be monitored. If these data indicate that methane concentrations have
decreased or disappeared, the treatment system can be operated with no further modifications.
If these data indicate that methane is present in significant concentrations over a sustained
period such that health and safety conditions continue to impact plant operations, then the next
phase of this approach would be to design and build a permanent methane removal system to
supplement the current treatment train.

Methane Gas Control Measures

During the initial startup period in September, 2005, measurable levels of methane gas were
detected in the influent tank (35% LEL), effluent sump (7% LEL) and the effluent manhole (2%
LEL). Subsequent laboratory analysis of groundwater samples obtained from the plant influent
indicated dissolved phase methane concentrations ranging from 4,100 to 12,000 ug/L.

Due to the presence of methane gas dissolved in the influent groundwater to the treatment
system, it is necessary to provide control measures in the treatment building to address code
and safety issues.

CH2M HILL has reviewed this issue as it relates to health and safety, groundwater chemistry,
electrical and fire code, permitting, and the existing treatment process. The goal of this review
has been to identify the most cost-effective measures to control and/or mitigate the methane so
that operator safety is maintained, and the effectiveness of the existing treatment system is not
compromised.
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METHANE CONTROLS - SHEPLEY'S HILL LANDFILL GROUNDWATER TREATMENT PLANT

Our review indicates the following:

e Air stripping is likely the most effective technology to remove methane from the influent
water.

e Existing data need to be supplemented with more detailed and comprehensive sampling
to characterize the methane concentrations and to test for the potential presence of other
landfill-related gases that may be present in the influent water.

e Additional methane monitoring during operation of the system will indicate whether
the methane is consistently present in concentrations that will warrant the expense of a
permanent removal system.

e Additional data are needed to more fully characterize the groundwater chemistry as it
relates to air stripping and its potential effects on the existing treatment system.

e Air permits will not be required, as the methane emissions are well below the threshold
emissions rate of 5 tons/yr.

e Installing an air stripper at the front end of the existing treatment train will alter the
groundwater chemistry, which will require, at a minimum, additional treatment prior to
the water flowing to the existing treatment train.

Because of the requirement for additional data, the likely adverse effects that installation of an
air stripper would have on the existing treatment system, and the significant cost to add an air
stripper and associated equipment, CH2M HILL recommends a phased approach to the
methane issue. The first phase includes:

* Upgrading electrical service within the two extraction wells to be explosion-proof.

e Sealing and venting the three areas (influent tank, backwash tank, effluent sump) in the
treatment building where methane was detected, and is likely to re-occur.

e Upgrading the electrical and instrumentation in the one area (effluent sump) that
contains instrumentation.

e Installing new methane/oxygen detectors at key process units.

e Re-programming the PLC to send and autodialer alarm if either methane is detected at
10% of the LEL or an oxygen-deficient atmosphere exists, and to call for a system
shutdown if methane is detected at 20% of the LEL.

The second phase includes restarting the system, and sampling/analysis of the influent water
over time. These influent samples will be analyzed for methane and other gases potentially
present in landfill groundwater, as well as for the additional groundwater chemistry (pH,
alkalinity and CO;) identified above. These data will be analyzed to monitor methane
concentration over time. If these data indicate that methane concentrations have decreased or
disappeared, the treatment system can be operated with no further modifications. If these data
indicate that methane is present in significant concentrations over a sustained period such that
health and safety conditions continue to impact plant operations, then the next phase of this
approach would be to design and build a permanent methane removal system to supplement
the current treatment train.

To implement the first phase of this approach, the following work will be completed:
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METHANE CONTROLS - SHEPLEY'S HILL LANDFILL GROUNDWATER TREATMENT PLANT

e The electrical service to the extraction wells will be upgraded to explosion-proof.

e The microfilter influent tank, backwash vent and effluent sump will be sealed and
vented directly to the building exterior.

e Effluent sump instrumentation will be upgraded as follows:

e Install intrinsically safe relays for each of the four float switches.

e Replace existing solenoid valve with NEMA Type 7/9 XP valve.

e Move the existing pH probe from the sump to the effluent piping within the building.

¢ New methane/oxygen detector units will be installed at the microfilter, lamella clarifier,
effluent sump and filter bottom dumpster. New conduit and control wiring will be run
from each detector to the PLC cabinet.

The PLC will be re-programmed to send an autodialer alarm if either methane is detected at 10% of
the LEL or an oxygen-deficient atmosphere exists, and will call for a system shutdown (and
autodialer call out) if methane is detected at 20% of the LEL.

CH2M HILL believes this phased approach to be the most prudent course of action. If additional
data analysis indicates that an active methane-stripping system is required, the measures identified
in this memorandum would still be required.

Modeling for Receiving Manhole

CH2M HILL performed modeling to predict the methane concentration that could be present in the
discharge manhole. The modeling was run at the design flow rate of 50 gpm. The attached
spreadsheet summarizes the range of potential methane concentrations that could be present in the
manhole headspace. The predicted concentrations, expressed as percent by volume, were less than
lower explosive limit (LEL) of 5% by volume for all cases. At the current flow rate of 25 gpm, the
predicted concentration will be about 50 percent lower than the concentrations shown in the
spreadsheet. The highest predicted concentration occurred with the methane concentrations in the
liquid phase was the highest and the air flow rate through the manhole was at a minimum.

The concentration of methane can also be expressed as the mass of methane per unit volume of air
(ug/m3). To predict the mass release rate, the Bay Area Sewage Treatment Emissions (BASTE)
model was used. The observed methane concentrations in the liquid phase were used to estimate
methane emissions from the treated ground water effluent as if falls into the manhole. The air flow
rate through the manhole is likely to vary widely. A range of air flow rates, expressed as air
exchange rates per hour (ACH), was evaluated.

Mass Emission Rate

The falling treated ground water effluent from the 4 inch effluent line into the manhole was treated
as a free-falling weir drop. The observed methane concentrations in the liquid phase of 12,100,
4,190, and 910 ug/L were evaluated. Physical constants for methane were used to predict the

mass transfer rate from liquid phase to the gas phase. About 6% of the methane in the liquid phase
was released into the gas phase. This release rate was largely dependent on the methane
concentration in the liquid phase and independent of the assumptions related to the gas flow rate
across the manhole headspace (liquid phase limited).
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METHANE CONTROLS - SHEPLEY'S HILL LANDFILL GROUNDWATER TREATMENT PLANT

Air Flow Rate

Air flow across the manhole headspace can be driven by many factors: changes in atmosphere
pressure, changes in air temperature across the collections system and air displacement or
aerodynamic drag associated with the movement of wastewater through the collection system. The
factors are difficult to predict and can vary widely over time. To predict the range of possible air
flow rates, the volume of the manhole was crudely estimated and air flow rates were calculated
based on a range of air exchange rates per hour from 0.1 to 20 ACH. The changes in air flow rates
had no effect on the methane mass emission rate at air exchange rates greater than 1 ACH.

Methane concentration above 1 ACH are lower because of the increased air flow rate. Air exchange
rates less than 1 ACH did result in slightly lower mass emission rates as methane concentrations in
the gas phase increased.

Monitoring

During re-startup of the system, CH2M HILL will perform monitoring at the discharge manhole
using a VRAE four-gas meter. The LEL readings will be compared to influent methane
concentrations collected at the same time to verify the model’s predicted concentrations.
Additional influent samples for methane will be collected during system operations to establish a
data set of methane concentrations in the influent water. If influent sampling shows an increase in
methane concentrations, the model will be updated accordingly and additional monitoring will be
performed at the manhole.
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Ft. Devens, Shepley's Hill Landfill

Groundwater Treatment Plant
Methane Emissions

Influent Loading

Methane Conc.
in GW (ug/L)

12100
4190

910

influent Flow Methane Mass

Rate
(gpm)

50
50

50

Air Flow through Manhole (m3/s)

12100
4190
910

12100
4190
910

12100ug/L
4190 ug/L
910 ug/L

Loading
(Kg/day)

3.30
1.14

0.248

Run 6 Run7 Run 8 Run 1 Run 2
Methane Methane Methane Methane Methane
Emission @ Emission @ Emission @ Emission  Emission
0.1 ACH 0.25 ACH 0.5 ACH @1ACH @2ACH
(Kg/iday)  (Kg/day) (Kg/day)  (Kg/day)  (Kg/day)
0.181 0.198 0.204 0.208 0.211
0.0628 0.0685 0.0708 0.0718 0.073
0.0136 0.0149 0.0154 0.0156 0.0159
0.0000692 0.000173 0.000347 0.000692 0.00138

Concentration of Methane in Manhole Headspace (mg/m3)

30,334 13,237 6,819 3,479 1,770
10,504 4,584 2,361 1,201 612
2,281 995 513 261 133

Concentration of Methane in Manhole Headspace (ppm)
46,276 20,193 10,403 5,307 2,700
16,025 6,993 3,602 1,832 934
3,480 1,519 782 398 203

Concentration of Methane in Manhole Headspace (% by vol)

4.628% 2.019% 1.040% 0.531% 0.270%
1.602% 0.699% 0.360% 0.183% 0.093%
0.348% 0.152% 0.078% 0.040% 0.020%

0.1 0.25 0.5 q 2

Run 3

Methane
Emission
@ 5 ACH
(Kg/day)

0.211
0.073
0.0159
0.00346
706
244
53.2
1,077
373
81.1
0.108%

0.037%
0.008%

Run 4 Run 5
Methane Methane
Emission  Emission

@ 10 ACH @ 20 ACH
(Kg/iday)  (Kg/day)

0.211 0.211

0.073 0.073

0.0159 0.0159

0.00692 0.0138

353 i 7T

122 61.2

26.6 13.3

538 270

186 93.4

40.6 20.3

0.054% 0.027%

0.019% 0.009%

0.004% 0.002%



Response to EPA Comments
(Email dated March 27, 2006)

EPA Comments on the
Methane Controls Technical Memorandum
Groundwater Extraction, Treatment, and Discharge Contingency Remedy
Shepley’s Hill Landfill
Fort Devens, MA
Dated March 3, 2006

GENERAL COMMENTS:

1. The general lack of understanding concerning the methane issue from an overall conceptual
site model (CSM) perspective suggests that it would be a good idea to consider analyzing
routine groundwater samples, pump and treat performance monitoring samples, and other
“new” exploration samples for dissolved methane. Although methane migrated readily in
groundwater, this should help the BCT develop a better understanding of the areas within the
landfill where methane originates.

Army Response: Geochemical data collected at Shepley’s Hill Landfill over many years,
including but not limited to ORP and dissolved oxygen, indicate active biodegradation is
occurring near the Shepley’s Hill landfill. It has been occurring since solid waste materials
(carbon sources) were implaced and may continue for many years. Redox conditions currently
in the immediate vicinity of the landfill are such that terminal electron acceptors (TEAs)
including dissolved oxygen; nitrate; Mn(IV) and Fe(I1I) coatings on aquifer materials; and
sulfate are depleted and carbon dioxide has become the dominant electron acceptor.
Methanogenic bacteria reduce dissolved carbon dioxide producing dissolved methane as a
bioproduct. Microorganisms couple the oxidation of electron donors, materials containing
organic carbon, with the reduction of the aforementioned electron acceptors.

Microorganisms as a group prefer the most energetically efficient electron acceptor (oxygen).
Once sufficiently used up, nitrate (NO3) will be preferentially used over Mn(1V), then Fe(11I),
then sulfate (SO4), and then CO2. Once CO2 reduction becomes dominant, methane production
fully develops. Although methanogenesis at Shepley’s Hill is occurring, as it does beneath most,
if not all landfills, the production of methane is very likely on the decline due to the age of the
landfill and the time that has lapsed since solid waste emplacement and capping.

Step-wise or preferential redox reactions result in redox zonation in groundwater aquifer
systems. This is apparent at Shepley’s Hill. Redox zonation has been well documented in the
literature, since the pioneering work of Baedecker and Back (1979). This literature includes
work related to landfills, natural attenuation studies relating to fuel and solvent releases, and
geochemical studies of natural systems, including wetlands and peat bogs.

Dissolved methane is not unexpected in groundwater near landfills. At Shepley’s Hill the
concentrations of methane in groundwater decrease with distance away from the landfill. Redox
conditions in the shallow aquifer downgradient from the landfill are oxic and would not support



Response to EPA Comments
(Email dated March 27, 2006)

methanogenesis. However, deeper in the aquifer where dissolved organic carbon is available,
methanogenesis may be occurring for some distance. It is important to note that data from
perimeter gas wells LGP-01-01X through LGP-01-04X, installed between the landfill and the
Scully Road neighborhood indicate that from 2001 through 2005 methane has not been detected.
These wells were completed in the vadose zone in accordance with state and federal landfill gas
perimeter monitoring guidance. In addition, landfill gas data from vents at the landfill indicate
that the greatest methane concentrations from landfill vents is generally at the south end of the
landfill in the areas that were capped and closed last (Phase III, IVA, and IVB). It is apparent
that although dissolved methane is present in the aquifer due to methanogenic redox conditions,
the concentrations have not been high enough to result in flux through the water column
vertically and into the vadose zone at concentrations that would be detectable in the perimeter
gas wells. Monitoring of basements along Scully Road, in August by DEP (see email dated
August 18 from DEP to the BCT), indicates that detectable concentrations of methane were not
present.

Operation of the extraction system at Shepley’s Hill landfill resulted in the extraction of deep
groundwater having dissolved methane from methanogenesis occurring at depth. Data collected
at the plant indicated a range of 4,100 to 12,000 ug/L for influent samples, as indicated in the
technical memo. Subsequent influent samples have been in this range (e.g. 6060 ug/1 collected
6/13). Based on these data, the changes identified in the memo were made to the plant. Review
of literature indicates that dissolved methane resulting from methanogenesis results in
comparable levels at other landfills. Information provided by the IRP program at Massachusetts
Military Reservation (MMR) for the LF-1 landfill (similar size, age, origin, and capping history)
indicates groundwater methane levels as high as 8400 ug/L near the landfill and 5400 ug/L
roughly 1000 ft down gradient in the glacial sand aquifer have been observed. This methane

is most likely generated in situ as organic carbon from the landfill is degraded. Although
dissolved methane may be present in groundwater, it does not present a hazard unless it is of
sufficient concentration and is in contact with a potential headspace. Consequently, landfill gas
monitoring guidance focuses methane monitoring on vadose zone gas rather than groundwater.
Methane monitoring and mitigation experience from coal bed areas such as in the Applachian
Plateau provides good empirical information relating to groundwater dissolved methane and
expected concentrations in either vadose zone or basements settings.

The United States Department of Interior Office of Surface Mining Reclamation and
Enforcement, Appalachian Regional Coordinating Center Pittsburgh, PA has produced a
document entitled, The Investigation And Mitigation Of Fugitive Methane Hazards In Areas Of
Coal Mining, (September 2001) which deals specifically with methane hazards and contains a
great deal of information that may be applied to landfill situations. The document provides
action levels for groundwater methane, see Table 9 below. Table 9 indicates that groundwater
methane <10 mg/L, requires “no immediate action™ and for levels between 10 and 28 mg/L
“warning, investigation™ is warranted but not immediate action. These action levels assume
groundwater is in close proximity to basements or structures where a headspace could develop.
The dissolved methane in groundwater near Shepley’s Hill is located at depth with a fairly
substantial thickness of groundwater and vadose zone above that apparently attenuates methane
that may be diffusing or “off-gassing” from depth, resulting in no detections in the perimeter
methane gas monitoring wells near Scully Road.

2
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Table 9. Recommended Action Levels for Methane

Action Level Atmospheric (Percent Volums) Dissolved in | Soil Gas
{Percent Vaolume)
Occupiable Un- mr
Spaces (homes) | Occupiable
Spaces
Immediate Action >1.0% >3.0% >218 mg/L >5.0%
Warning, Investigate >0.5% but >1.0% but >10 mg/L but | >3.0% but
<1.0% <3.0% <28 mg/L <5.0%
Monitor to Determine | >0.25%6 but <3.0% but
Concentration Trends | <0.5% >1.0%
No Immediate Action | <0.25% <1.0% <10 mg/L

2. How long will the evaluation period last? When will we know that we have monitored for a
sufficiently long period? EPA suggests monitoring for a least one year in order to capture a
complete hydrologic cycle.

Army Response: We will continue to monitor on a quarterly basis (influent and effluent).

3. Methane is lighter than air so releases of methane will accumulate at high points in the
release areas. Monitoring needs to account for this. If methane is allowed to be released in
the building [if all release points (from groundwater to the building air) are not sealed], it will
likely accumulate at the ceiling. Is it presumed that the building ventilation system will
properly manage methane releases from processes that will not have methane controls?

Army Response: The release points in the process that were identified during the evaluation
(microfilter influent tank, microfilter backwash tank, effluent sump) are sealed and vented to the
building exterior. The two other process components are the lamella clarifier and the filter-
bottom roll-off. The lamella clarifier receives water/solids generated during the microfilter
backwash cycle. The compressed air used during the backwash cycle appears to remove the
methane and the backwash tank is vented to the building exterior. The filter-bottom roll-off then
receives water/solids from the lamella clarifier. Methane was not initially, nor subsequently,
measured in the lamella clarifier and filter-bottom roll-off. In addition, methane monitors were
installed over the lamella clarifier (approx. 11 feet above the floor) and the filter bottom roll-off
(approx. 6 feet above the floor), as well as in the area near the microfilter. The methane monitor
over the lamella clarifier provides monitoring close to the ceiling. The methane monitors are
connected to the system control logic, which is established to sound an alarm if 10% of the LEL
is detected and shut the system down if 20% of the LEL is detected.

4. There appear to be additional areas of concern for methane accumulation or methane release
to the building including the recycle sump, the thickener, the floor sink for the thickener, the
drain sump, and the floor drains. Will the modified treatment system design rely on the
building ventilation system to manage methane releases from these areas?
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Army Response: The process areas identified in this comment all receive water/solids after the
backwash cycle. As stated above, the two process components are continuously monitored and
methane has not been detected. The recycle sump, by design, is isolated from the effluent sump
and all floor drains are connected to the recycle sump. Water received in the recycle sump is
generated from the monitored lamella clarifier and filter-bottom roll-off.

5. Additional equipment to be considered for upgrading to address the presence of methane
should include the drain sump pump and level controls and level controls in the thickener.

Army Response: As stated above, methane monitors have been installed in areas receiving
water/flows from the backwash cycle and the system logic is established to provide an alarm at
10% LEL and system shutdown at 20% LEL. It should be noted that methane has not been
measured by either monitor.

Follow-up comment (11/7/2006 email): Are these separate alarms for 10% and 20% LEL or
does the system rely on a single component to signal both alarms. EPA recommends redundancy
of methane monitors to avoid dangerous conditions if one of the monitors fails so that the 10%
and 20% alarms cannot activate. If the existing monitoring equipment does not effectively
provide the necessary redundancy, the monitoring equipment should be supplemented to do so.

Army Follow-up Response: There are three separate alarms within the facility, which provide
redundancy. The two methane monitors (one above the lamella clarifier and one above the filter-
bottom roll-off) are programmed to sound an audio alarm at 10% LEL and shut the system down
at 20% LEL. In addition, an oxygen monitor is installed at the microfilter and is programmed to
shut the system down if an oxygen-deficient atmosphere is detected.

6. Modifying the air release valve to discharge outside the building should be considered.

Army Response: The volume of air/gases from air release valve on the influent piping is
minimal and releases are infrequent. The release valve only operates when the system is shut
down as the piping drains down.

7. Does the methane concentration in the groundwater have a significant impact on the chlorine
dioxide concentration required to treat the arsenic? Please explain if this was evaluated.

Army Response: During initial startup, chlorine dioxide concentrations were varied and
effluent samples were collected to correspond with each chlorine dioxide concentration. The
chlorine dioxide concentration and effluent results were plotted to determine the chlorine dioxide
concentration required to meet effluent discharge limits. The system has been operated using the
minimum chlorine dioxide concentration to meet the discharge limits (which have been
consistently met throughout operations), while limiting any excess chlorine residual. As the
methane was, and is, present in the influent water, the impact of its presence on chlorine dioxide
concentration cannot be isolated, however the system has been successful meeting its treatment
goals.

8. Is the air release valve suitable for service in a potentially explosive environment?
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Army Response: The air release valve is a small mechanical brass valve and does not have any
electrical components.

SPECIFIC COMMENTS:

9. Page 2, 2nd and 3rd Bullets: See general comment 1, above. It would be useful to perform
additional monitoring/analysis (e.g., for the presence of other landfill-related gases), at
individual monitoring wells in addition to the “blended” results in the treatment plant. What
are the other landfill-related gases of interest?

Army Response: Hydrogen sulfide is another gas that often may be of interest in settings where
sulfate reduction is significant. However, sulfate reduction in the vicinity of the landfill is not
believed to be significant. Review of the past 5 years of data from monitoring of landfill vents
indicates that hydrogen sulfide has not been detected. Hydrogen sulfide has a very distinct and
apparent rotten egg odor; however it has not been noted at the plant during any of the operation.
The human odor threshold for H2S is extremely low (.0047 ppm in air). The OSHA PEL is 10
ppm (ceiling)/50 ppm (peak). Work of the USGS, Water Resources Division indicates that
levels as low as .25 ug/L H2S dissolved in groundwater are detectable, by human olfactory
senses, through off-gassing of water from wells or taps. The fact that H2S has not been detected
at landfill vents or the characteristic rotten egg order has not been observed at any time during
start-up or operation of the plant, suggests that methanogenesis dominates in the aquifer beneath
the landfill and immediately downstream where groundwater is being extracted and sulfate
reduction is limited. Any H2S that is present in the influent stream that enters the plant would be
oxidized by free chlorine in the treatment process producing sulfate which is sequestered. H2S
will be monitored in air-spaces in the plant and at the receiving manhole in the future with the
plant multigas monitor; however, H2S is not expected to register. Groundwater sulfate
monitoring is being conducted to evaluate groundwater geochemistry and sulfate reduction.
Hach or Chemet colormetric kits will be used to further characterize sulfide in groundwater
influent and treated effluent. Dissolved VOCs in groundwater have been demonstrated
historically to be very low. Monitoring of other dissolved gases at monitoring wells is not
warranted.

10. Page 2, 5th bullet: Please clarify why it is thought that the allowable methane discharge rate
is 5 tons per year. 310 CMR 40.0000 limits untreated air emissions to one ton per year and
requires an LSP opinion for any untreated emissions. Please provide the yearly emission
rates for the methane concentrations in groundwater evaluated for the subject memorandum
and indicate if the one ton per year threshold is exceeded.

Army Response: 310 CMR 40.0049, Remedial Air Emissions, does not limit remedial air
emissions on a tonnage basis but does require that emissions do not pose a risk to health, safety,
public welfare, and the environment. Municipal solid waste landfill New Source Performance
Standards (NSPS) and emission guidelines determine whether or not landfills are required to
undergo active landfill gas treatment. Concentration data presented in the Tech Memo for
influent at 8200 ug/L and effluent at 3200 ug/L and dissolved to vapor phase modeling indicate
that at 50 gpm the projected net loss of methane at the plant would be .556 tons per year. If this
is assumed to be the average concentration of influent, the loss is well below the 1 ton limit. In
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addition, this is with the plant operating at 50 gpm rather than the current operating rate of
25gpm.

Follow-up Comment (11/7/2006 email): The original comment was mistaken in citing the
MCP, the correct citation is Massachusetts Policy WSC#94-150, which references 310 CMR
7.0000 and DEP/Bureau of Waste Prevention (BWP) under MGL c.111, section 142 A-K. The
arsenic treatment system is a remedial system. As long as the air emissions are less than one ton
per year, regulations do not apply. However, the regulations are based on potential emissions
and, in the case of the SHL treatment system, the potential would be calculated using the influent
concentration and the higher flow rate. Using those values (8,270 pg/l and 50 gpm) the
emissions could be 0.92 tons per year, which borders on the threshold (one ton per year) for a
limited plan approval. If the system flow is increased to 50 gpm or more in the future or if
methane concentrations increase significantly, which is not expected, a comprehensive sampling
of air emission should be performed to get a handle on the air emissions from the system.

Army Follow-up Response: Comment noted.

11. Page 3, Modeling: The modeling results indicate that in six of the scenarios evaluated, the
methane concentration could exceed 10% of LEL, which should be considered the action
level. Although the methane concentration will not exceed the LEL (5% methane by
volume) based on the modeling calculations, the LEL should not be the actionable threshold.
Please revise the discussion to acknowledge this. The design should not allow for a methane
concentration of 100% of the LEL since there are inherent errors in measuring devices and
measurement techniques. On this basis, the methane concentration in air should not be
allowed to exceed 0.5% by volume methane in air.

Army Response: The modeling was performed to evaluate the conditions in the receiving
manhole at the end of the discharge pipeline. The scenarios were developed due to the lack of
air flow data in the manhole and were intended to show that the LEL would not be exceeded in
the manhole. Since the system was restarted, monitoring has been performed at the manhole on
aregular basis. The LEL readings in the manhole average less than 4.6% of LEL over several
readings. The most recent reading collected on September 29, 2006 was 3% of LEL.

Follow-up Comment (11/7/2006 email): What is the frequency of the monitoring program for
the manhole? Also, to put the data presented in context, how many samples are included in the
average cited?

Army Follow-up Response: The frequency of manhole monitoring averaged approximately one
sample/week. The average previously presented included 27 readings collected between March
7, 2006 and September 29, 2006. Since that time an additional 12 readings have been recorded
for a total of 39 readings through January 23, 2007 and an average is 4.5% of LEL.
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[DEP Letter to Mr. Robert Simeone, dated August 16, 2006]

RE: Technical Memorandum “Methane Controls — Shepley’s Hill Landfill Groundwater
Treatment Plant”, March 3, 2006

Dear Mr. Simeone:

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the
Technical Memorandum “Methane Controls™ (Tech Memo) submitted by CH2M Hill,
contractors for the Army’s Shepley’s Hill Landfill Contingency Remedy, per the DSMOA for
Devens. The Tech Memo documents the additional work needed at the treatment plant to
address explosive conditions in the treatment building, caused by methane off-gassing from the
influent groundwater. MassDEP agreed conceptually with the actions the Army and its
contractors took to retro-fit the building in making it explosion proof but have the following
issues/concerns with the monitoring proposal going forward in the future.

The Tech Memo proposed a staged approach to address methane issues encountered during the
initial startup of the groundwater treatment system in Shepley’s Hill Landfill. The first phase
included necessary safety measures to upgrade the system, while the second phase proposes to
more fully characterize the influent water after the system restarted. The data collected in the
second phase will aid in characterizing methane concentration, groundwater chemistry and to test
for other potential landfill-related gases in order to determine if a permanent methane removal
system will be needed.

The Tech Memo has several recommendations for data collection, in the instances outlined
below; please provide additional clarification and detail for the collection process:

1. Following installation of these safety measures, the system will be re-started, and methane
levels in the influent will be monitored. Please provide any recently sampled data.

Army Response: Data have been provided to the BCT through the “ftp” site and BCT tech
meetings. The Army will continue to provide monitoring data on a regular basis as they are
collected through email notifications and ftp postings.

2. Existing data need to be supplemented with more detailed and comprehensive sampling to
characterize the methane concentrations and to test for the potential presence of other landfill-
related gases that may be present in the influent water. What kind of data will be sampled?
Please provide the update.

Army Response: Please refer to responses to EPA Comments 1 and 9.

3. Additional methane monitoring during operation of the system will indicate whether the
methane is consistently present in concentrations that will warrant the expense of a permanent
removal system. What is the threshold for the evaluation?

Army Response: The methane monitoring includes readings within the building and sampling
of groundwater to monitor methane levels in the influent. A threshold for determining to add
treatment would be excessive alarm/shutoff conditions (based on 10% of LEL and 20% of LEL,
respectively) within the building. The influent sampling would be related to influent



Response to DEP Comments
(DEP letter dated August 16, 2006)

concentrations associated with any alarms/shutoffs. To date, there have not been any alarms and
the influent concentrations have been lower than initially observed in the fall of 2005
(09/29/2005: 4,190 ug/L) and at restart in the Spring 2006 (3/10/2006: 8,270 ug/L).

4. Additional data are needed to more fully characterize the groundwater chemistry as it relates
to air stripping and its potential effects on the existing treatment system. What kind of
parameters will be collected, and when will these updates be made available, as they do not
appear at the FTP site?

Army Response: The data collected to date do not suggest that air stripping will be necessary to
manage dissolved methane in influent water.

5. Additional influent samples for methane will be collected during system operations to
establish a data set of methane concentrations in the influent water. Please indicate in the Process
Schematic Figure where the discharge manhole and/or receiving manhole are. Several scenarios
modeled for the manhole exceeded 10% of the LEL threshold. Please explain what the impact
the high methane concentration may have on the POTW, check whether the Industrial
Wastewater Discharge Permit needs to be modified, and provide monitoring data to verify the
model.

Army Response: The modeling was performed to evaluate the conditions in the receiving
manhole at the end of the discharge pipeline. The scenarios were developed due to the lack of
air flow data in the manhole and were intended to show that the LEL would not be exceeded in
the manhole. Since the system was restarted, monitoring has been performed at the manhole on
aregular basis. The LEL readings in the manhole average less than 4.6% of LEL over several
readings. The most recent reading collected on September 29, 2006 was 3% or LEL.

[Comment:] [t seems that the threshold to take action at the methane/oxygen detector in the
groundwater treatment system building should be 10% of the Lower Explosive Limit (LEL).
MassDEP Solid Waste regulation 310 CMR 19.117 (2) of General Design Standard, requires air
quality protection systems be designed to control the concentration of explosive gases to no
greater than 25% of the LEL at the property boundary at any time, excluding gas control or
recovery system components, any leachate collection components, or 10% of the LEL in any
building, structure, or underground utility conduit.

Army Response: At 10% of the LEL an alarm is triggered and at 20% of the LEL the plant
shuts down and the operator is notified by the SCADA system. The building is unoccupied most
of the time. except for a few hours a week during visits and maintenance. When the system shuts
down, the potential source of methane (process influent) is eliminated. There have been no
methane monitoring triggered alarms (10% LEL) or shutdowns (20% LEL) related to plant
monitoring. 1f 10% LEL alarms occur, the Army will take action to evaluate and address these
conditions.

[Comment:] The Army must address offsite potential risk around northern house area.
Preliminary methane gas testing at the basement in each building should be initiated as soon as
possible. Furthermore, the high methane concentrations in the groundwater and at several gas
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vents warrant a comprehensive assessment of methane distribution at the Landfill and off the
property, and the possibility of an active gas collection system to protect human health and
safety. The methane delineation should be more thoroughly covered, either as part of the
Contingency Remedy or the CSA but must be addressed as soon as feasible.

Army Response: Comprehensive gas characterization has been undertaken through the closure
process of the landfill and gas monitoring has been conducted annually by the Army at vents and
perimeter monitoring wells installed over the years. The four (4) gas wells installed between the
landfill and the Scully Road neighborhood have not detected methane over the past 5 years.

DEP sampled methane in basements along Scully Road in August and reported non-detects.
Please refer to response to EPA Comment 1 presenting the site conceptual model for methane
geochemistry and actions levels for methane in groundwater developed by US Department of
Interior. Methane generation is well understood and appropriate monitoring has been conducted
at Shepley’s Hill over the years to evaluate it with respect to human health and safety.

[Comment:] Additionally, MassDEP had requested that methane gas be added to the field
parameters when performing both the PMP and the LTMP.

Army Response: Methane gas monitoring is not warranted at monitoring wells during
groundwater sampling events; however, field teams may use combustible gas indicators that
enable monitoring % LEL.
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[DEP Letter to Mr. Robert Simeone dated November 20, 2006]

RE: Response to Comments dated August 16, 2006 about the Technical Memorandum “Methane
Controls — Shepley’s Hill Landfill Groundwater Treatment Plant”, October 5, 2006 through
email

Dear Mr. Simeone:

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the
responses from contractor, CH2M Hill to comments by both MassDEP and USEPA for the
March 2006 Shepley’s Hill Landfill Contingency Remedy Methane Tech Memo per the DSMOA
for Devens. Several of the issues were discussed at the November 9, 2006 BCT meeting. CH2M
Hill, Army contractors for the Shepley’s Hill Landfill Contingency Remedy, electronically
submitted their comments on October 5, 2006.

[Comment:] Three issues are still of a concern to MassDEP: 1) undetected methane may be
migrating in sufficient concentrations to impact downstream houses or conduits, 2) the gas
venting system on the landfill may not be adequately controlling landfill gas, and 3) the direct
venting of landfill gas at the influent of the pump and treat facility may have potential impact to
nearby houses.

Army Response: As discussed with the BCT, the Army committed to conducting additional
methane monitoring/sampling following the release of the “Methane Memo”, dated March 3,
2006, to further evaluate potential methane migration.

This monitoring included dissolved methane sampling of plant influent (EW-01)/effluent in
March; dissolved methane sampling of plant influent (EW-01) and downstream wells 41B and
39B in June; installation and monitoring of temporary soil gas probes at the north end of the
landfill in October; and sampling of dissolved methane in plant influent and 12 downstream well
screens in December, 2006. In addition, the 2006 annual LTM gas vent and permanent gas
probe monitoring was conducted this past December. Data and results of this work have been
presented to the BCT in summaries transmitted through emails, discussed at BCT meetings
(November and January, 2006), and discussed on conference calls.

These data are summarized in attachments to this document. Table 1 (attached) provides a
summary of all the influent/effluent and groundwater data collected, to date, for dissolved
methane/ethane. Table 2 provides a summary of landfill gas data collected during the December
2006 annual LTM sampling event and gas monitoring conducted at temporary gas probe
locations during October and December. Figure 1 provides a graphical summary of the
December, 2006 dissolved groundwater analytical data adjacent to wells where samples were
collected. In addition, Figure 1 depicts the location of permanent and temporary gas monitoring
points at the north end of the landfill. Note that temporary gas probes were also installed
adjacent to each of the wellheads for the monitoring wells that were sampled for dissolved
methane/ethane in December (refer to Figure 1). This was done to evaluate and compare
dissolved methane/ethane detected in groundwater sampled from depth to the levels of methane
gas in the shallow vadose zone. The results of all gas monitoring conducted in 2006 are
summarized in Table 2. Table 3 provides a summary of well screen depths/elevations, geologic
designation, and average arsenic concentration for wells sampled for dissolved methane/ethane
in December, 2006.
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In response to Issue 1 raised by DEP, it should be noted that methane gas has never been
detected in the vadose zone north of the landfill at permanent or temporary gas probes. The
permanent soil gas probes, LGP-01-01X through LGP-01-04X, have been monitored annually
since installation in November 2001 and methane has not been detected during any of these
events. Temporary gas probes DP-1 through DP-10 were installed and monitored at the north
end of the landfill in October, 2006 (please refer to Table 2 and Figure 1) to provide additional
coverage: methane was not detected in any of these vadose zone monitoring probes. Methane
gas was also not detected at temporary soil gas probes installed in December adjacent to each of
the well heads downstream (please refer to Table 2). Passive vents installed through the landfill
cap and connected to gas collection headers beneath the cap indicates that methane production in
the landfill is generally low and consistent with that of an aging landfill — one that has not
received waste over most of its area for two decades and anywhere within its footprint for 15
years. Both recent and historical data do not suggest that methane is migrating toward
households in the vadose zone at detectable concentrations. Ayer Fire Department monitoring of
basements along Scully Road, as requested by DEP in August, did not detect methane (Email
from DEP to Army August 18, 2006).

In response to Issues 2 and 3, the passive vent system appears to operating as designed and the
venting system at the plant releases methane to a passive collection system at points in the
process including the microfilter influent tank, microfilter backwash tank, effluent sump. These
units were sealed and vented to the building exterior. Headspace data indicate that the
concentrations that previously built up in these process components, prior to venting, were well
below the LEL (less than 35% LEL in microfilter tank and 7% LEL in effluent sump) and
considerably less than many of the landfill vents. Passive venting above the plant provides an
effective dispersive control comparable to the landfill vent system.

[Comment:] Based on the November BCT discussions the Army has agreed to, as a snapshot,
field screen the monitoring wells for methane during the next groundwater monitoring event.
MassDEP believes that obtaining actual data from the monitoring wells will be useful step in
developing a better understanding of methane migration adjacent to and downgradient of SHL.
Please provide a copy of the sampling protocol to be used when measuring methane gas
concentration at the groundwater wells.

Army Response: As discussed above, the Army decided to conduct dissolved methane
sampling at a number of well screens in combination with vadose zone gas sampling. This
approach provided a good assessment of the three dimensional dissolved methane/ethane
concentrations downgradient coupled with an assessment of whether this dissolved methane is
“off-gassing™ at concentrations into adose zone gas that are detectable or present hazard. No
methane has been detected in the vadose zone and a number of sampling points.

[Comment:] Because the extraction wells effluent has concentrations of methane as high as
12,000 ppb that was unanticipated and the variation of landfill gas measurement results, it may
be necessary to measure methane concentrations in the groundwater in addition to the well head
survey. But MassDEP hopes that this screening effort will facilitate resolution on the issues
outlined above. As an example, in the 2004 Shepley’s Hill Landfill Annual Report (Report), the
landfill gas monitoring data at vents V-2, V-3, V-9, and V-10, at northern and oldest portion of
the landfill recorded more than 5 % methane concentration, and vent V-9 has methane
concentration as high as 23.9 %. On the other hand vent V-18 at southern and youngest portion
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of the landfill, which recorded nothing but oxygen concentration of 21.2 %, which is not
consistent with previous sampling results. MassDEP requests that the Army consider installing
several additional gas probes at the northern perimeter of the landfill since elevated methane
concentrations from groundwater wells are present with pump and treat system.

Army Response: Please refer to the responses to the previous comments. Considerable work
was conducted this past fall to further characterize groundwater dissolved methane and vadose
zone methane. Vadose zone methane gas was not detected at new temporary gas probes located
downgradient of the landfill (please refer to Table 2).

[Comment:] As you know, the Solid Waste Program requirements prohibit methane migration
and requires gas monitoring on and surrounding a landfill. These requirements are based on
landfill siting and construction per statutory requirement of a four-foot separation between the
seasonal high groundwater elevation and the bottom of waste. Given that this condition does not
exist at SHL and groundwater elevations did not decrease after the installation of the cap, the
specific requirement for gas migration monitoring at SHL should be tailored to the site-specific
circumstances, which MassDEP has requested be evaluated in the CSA.

Army Response: Army monitoring of landfill gas has been occurring annually at fixed gas
probes and the landfill vents. The monitoring is consistent with DEP requirements for gas
monitoring provided in the Landfill Technical Guidance Manual, MA DEP, Division of Solid
Waste Management (Revised May, 1997) and other EPA guidance. In addition, gas probes were
installed this past fall at the north end of the landfill and did not detect methane in the vadose
zone near the edge of the landfill cap or at a distance toward Scully Road and to the north.

[Comment:] The methane monitoring that the Army has agreed to perform will help in
developing a reasonable CSM for methane and help focus any additional gas monitoring
locations. It would be prudent to develop a preliminary methane gas distribution investigation in
conjunction with the gas monitoring probes at the southern perimeter of the landfill along the
commercial properties and the northern perimeter of the landfill.

Army Response: Additional monitoring work related to evaluating the presence or absence of
vadose zone methane gas has been conducted north of the landfill. In addition dissolved
methane in groundwater data were collected in December. The permanent gas monitoring
probes installed along the southern perimeter of the landfill were all 0 % methane when sampled
in December, 2006. These probes were installed in late 2005.

If you have any questions or require further clarification please contact Ms. Hui Liang at the
letterhead address or call (508) 767-2762.
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Table 1 Dissolved Methane/Ethane in Groundwater

Influent/Effluent Monitoring

LOCATION/SAMPLE ID INFLUENT 0909 INFLUENT-0929 EFFLUENT-0929 [INFLUENT EW1-0310 EFFLUENT -0310 061306INF EW225120706
SAMPLING DATE 09-SEP-05 29-SEP-05 29-SEP-05 10-MAR-06 10-MAR-06 13-JUN-06 07-DEC-06
LAB SAMPLE ID L0510469-01 LO0511503-02 L0511503-01 L0603376-02 L0603376-01 L0608216-09 LO0617737-02
SAMPLE LOCATION Influent Influent Effluent Influent Effluent Influent Influent
Pumping Rate 25 gpm 25 gpm 25 gpm 25 gpm 25 spm 25 gpm 50 gpm

Units Qual| Qual| Qual| Qual) Qual Qual|
Dissolved Gases by GC
Methane ug/l 12100 4190 910 8270 3200 6060 1660
Ethane ug/l 1.23 0.5 u 0.5 u 0.9 0.5 u 0.628 25 U

Downgradient Transect (S to N)

LOCATION/SAMPLE ID B4SHMO541BW B4SHMO539BW
SAMPLING DATE 08-JUN-06 13-JUN-06
LAB SAMPLE ID L0608066-05 L0608216-07
SAMPLE LOCATION SHM-05-41B SHM-05-39B

Units Qual| Qual
Dissolved Gases by GC
Methane ug/l 7920 232
Ethane ug/l 0.5 U 0.594

Downgradient -

Woods (W to E)

Downgradienl - Molumco Road (W to E)

LOCATION/SAMPLE ID B6SHMOS41AW B6SHMO541BW B6SHMO0541CW B6SHMOS42AW B6SHMO542BW B6SHMO0540XW B6SHMO0539AW B6SHMO0539BW B6SHMY9931AW B6SHM9931BW B6SHM9931CW B6SHM9932XW
SAMPLING DATE 06-DEC-06 06-DEC-06 06-DEC-06 07-DEC-06 07-DEC-06 06-DEC-06 06-DEC-06 12-DEC-06 07-DEC-06 07-DEC-06 07-DEC-06 07-DEC-06
LAB SAMPLE ID L0617627-04 L0617627-05 L0617627-06 L0617726-05 L0617726-03 L0617627-08 L0617627-07 L0617995-03 L0617726-08 L0617726-07 L0617726-06 L0617726-09
SAMPLE LOCATION SHM-05-41A SHM-05-41B SHM-05-41C SHM-05-42A SHM-05-42B SHM-05-40X SHM-05-39A SHM-05-39B SHM-05-31A SHM-05-31B SHM-05-31C SHM-05-32X

Units Qual| Qual Qual Qual Qual) Qual| Qual Qual] Qual| Qual| Qual| Quall|
Dissolved Gases by GC
Methane ug/l 3.77 7910 476 0.813 1510 5230 4250 103 300 1090 945 61.1
Ethane ug/l 0.5 L 5 U 0.5 U 0.5 U 5 U 5 U 0.5 U 0.5 U 1 u 1 U 25 U 0.5 U




Table 2
Revision: 2/12/07
2006 LANDFILL GAS MONITORING
SHEPLEY'S HILL LANDFILL
DEVENS, MA
|Inspectors: Bakey/ Reault
Barometer at Start: End: Time Started: End: Weather
Date: 10/31/2006 29.99" 29.79" 0710 1400 Partlv Cloudy 40 -65° F
12/11/2006 30.33" 30.37" 0830 1430 Clear, 30's
12/14/2006 30.01" 29.94" 0730 1400 Clear, 50's
ID# VOCs ppm 02 % H2S ppm % LEL CO ppm CO2 % Methane % Remarks
PID IR CaGl CGI CGl IR IR
V-1 0.0 6.5 0.0 95.0 4.0 10.9 19 12/14/2006 survey
V-2 | 0.0 52 0.0 >100 6.0 156 115 s )
V-3 0.0 6.5 0.0 >100 6.0 18.9 10.9 "
V-4 0.0 10.0 0.0 52.0 2.0 8.8 1.2 »
B V-5 0.6 17.9 0.0 2.0 2.0 6.3 2.0 "
V-6 0.0 1.3 0.0 >100 8.0 212 14.4 "
V-7 0.0 1.1 0.0 >100 8.0 171 6.0 #
V-8 0.0 16.3 0.0 23.0 3.0 11.6 1.2 i
V-9 0.0 6.5 0.0 >100 6.0 236 32.0 "
V-10 0.0 8.5 0.0 >100 7.0 17.9 9.6 "
V-11 0.0 10.7 0.0 >100 6,0 7.2 |- "
V-12 0.2 21.0 0.0 0.0 0.0 0.1 0.0 i
V-13 0.2 | 204 0.0 0.0 0.0 0.2 0.0 = z
V-14 0.1 21.0 0.0 13.0 0.0 0.4 0.1 ®
V-15 0.2 21.0 0.0 4.0 0.0 0.4 0.1 A
V-16 0.0 20.1 0.0 1.0 0.0 1.1 0.2 "
V17 _ 0.0 9.2 0.0 >100 5.0 16.5 17.4 i
V-18 0.0 ' 21.0 0.0 0.0 0.0 0.2 0.0 :
LGP-01-01X 0.0 209 0.0 0.0 0.0 0.0 0.0 12/11/2006 survey
LGP-01-02X 0.0 20.4 0.0 0.0 1.0 1.2 0.0 "
LGP-01-03X 0.0 20.6 0.0 0.0 B 0.0 1.7 _ 0.0 i
| LGP-01-04X 15 20.6 0.0 0.0 0.0 0.5 0.0 5
LGP-05-05X 0.0 20.3 0.0 0.0 0.0 1.5 0.0 "
LGP-05-06X 0.0 18.2 0.0 0.0 1.0 2.8 0.0 .
LGP-05-07X 0.3 13 0.0 0.0 1.0 4.1 0.0 o
_ LGP-05-08X 0.0 10.4 0.0 0.0 4.0 12.3 0.0 ¥
LGP-05-09X 0.1 1.0 0.0 1.0 4.0 8.8 0.0 i
LGP-05-10X 0.3 12.6 0.0 2.0 4.0 _ 10.4 | 0.0 :
LGP-05-11X 22 6.9 0.0 2.0 3.0 15.0 0.0 E
LGP-05-12X - - - - - | o B #s not installed
LGP-05-13X 0.2 18.5 0.0 00 0.0 3.2 0.0 12/11/20086 survey
LGP-05-14X 0.4 8.9 0.0 0.0 3.0 5.1 0.0 E
DP-1 0.0 20.3 0.0 0.0 0.0 0.4 0.0 10/31/20086 temporary soil gas survey
DP-2 0.0 207 0.0 0.0 0.0 06 0.0 "
DP-3 0.0 21.1 0.0 0.0 0.0 0.6 0.0 Z _
DP-4 0.0 20,5 | 0.0 0.0 0.0 0.7 0.0 "
DP-5 0.0 20,9 0.0 0.0 0.0 07 00 "
DP-6 0.0 19.7 0.0 0.0 0.0 0.5 0.0 "
DP-7 00 17.8 0.0 0.0 0.0 22 _ 0.0 _ i
DP-8 0.0 211 0.0 0.0 0.0 0.3 0.0 .
DP-9 0.0 21.0 0.0 0.0 0.0 0.3 0.0 "
DP-10 0.0 20.7 0.0 0.0 00 0.5 0.0 1
SHM-99-31-GP 0.0 20.6 0.0 0.0 0.0 0.4 0.0 12/11/2008 temporary soil gas survey
SHP-99-32X-GP 0.3 20.6 0.0 0.0 0.0 05 0.0 "
SHP-05-39-GP 0.0 20.0 0.0 _ 0.0 3.0 12 0.0
SHP-05-40X-GP 0.1 B 20.2 0.0 0.0 0.0 | 13 0.0 .
SHP-05-41GP 46 20.6 0.0 | 0.0 2.0 0.4 00 | "
SHP-05-42-GP - - - -- - - -~ Not sampled due to standing water
[Equipment and Calibration Information
Instrument: Thermo Environmental 580B PID 10.6 (Pine ID#6416);Calibrated by Pine Env. 10/31/06 w/ 100 ppm isobutylene (Lot #100 Iso 88410).
Thermo Environmental 580B PID 10.2 (S.N. 242); Calibrated by T. Bakey 12/11/06 and D. Reault 12/14/2006 w/ 100 ppm isobutylene (Lot #90295).
Instrument: Industrial Scientific TMX 412 (Pine ID# 6416); Calib'd by T. Bakey 10/31/06 w/ Cal Gas (Lot# 84993A) 50 ppm CO, 50% LEL, 20.9% 02, 25 ppm H2S

Industrial Scientific TMX 412 (S.N. 9809009-444); Calib'd by T. Bakey 12/11/06 and D. Reault 12/14/2006 w/ US Env. Cal Gas (Lot# 004266) 50 ppr
CO, 50% LEL, 20.9% 02, 25 ppm H2S.

Instrument: GEM 2000 (S.N. GM07991105); Calib'd by Pine Env. on 10/27/06 with 35 ppm CO2, 50ppm CH4, and 20.9 % 02 (Lot #1).
GEM 500 (S.N. E0985); Calibrated by US Env. on 12/11/06 with 35 ppm CO2, 50ppm CH4, and 20.9 % 02; Calibrated by D. Reault on 12/14/08 with
35 ppm CO2, 50ppm CH4, and 20.9 % 02.

NOTES:
V= Landfill gas vent
LGP= Landfill gas well point
DP = Direct push soil gas survey point
GP= Temporary gas point at select downgradient monitoring well locations

Barometric pressures were obtained from http:/Aww.widespread.com for Ayer, MA

Unless otherwise indicated, LEL readings from the GEM 2000 and TMX 412 were the same. If two
readings given, the first reading represents the GEM 2000 and the second reading represents the
TMX 412 reading.




Table 3 Well Construction Summary -- Downgradient Wells Sampled for Methane/Ethane (December, 2006)

DOWNGRADIENT (MOLUMCO ROAD)

Screened

Screened
Elevation

Geologic
Designation

Mid-Depth Overburden/Till

Average Arsenic (2))

SHM-05-40X 224.6 32.0 - 34.0 192.6 - 190.6 3638
SHM-05-39A 222.9 37.0 - 39.0 185.9 - 183.9 Mid-Depth Overburden 283
SHM-05-39B 222.9 66.0 - 68.0 156.9 - 154.9 Deep Overburden 485
SHP-99-31A 213.8 4.0 - 140 209.8 - 189.8 Shallow Overburden/WT 17
SHP-99-31B 213.5 50.0 - 60.0 163.5 - 153.5 Mid-Depth Overburden 67
SHP-99-31C 213.5 68.0 - 78.0 1455 - 135.5 Deep Overburden 294

SHX-98-32X 220.1 72.0 - 82.0 148.1 - 138.1 Deep Overburden
DOWNGRADIENT (WOQODS)

183

SHM-05-41A 223.8 42,0 - 44.0 181.8 - 179.8 Shallow Overburden 51
SHM-05-41B 223.6 62.0 - 64.0 161.6 - 159.6 Mid-Depth Overburden 2445
SHM-05-41C 224.0 88.0 - 93.0 136.0 - 131.0 Deep Overburden/Till 613
SHM-05-42A 214.5 40.0 - 42.0 1745 - 172.5 Shallow Overburden 5U
SHM-05-42B 214.5 70.0 - 72.0 1445 - 1425 Mid-Depth Overburden 254
EXTRACTION WELLS

EW-04 228.5 70.0 |-|95.0 [1585 133.5 Mid to Deep Overburden 4793
EW-01 228.2 60.0 -185.0 168.2 143.2 Mid to Deep Overburden 2757

(1) Includes ground surface from published well completion log . If not available, ground surface elevation from Meridian Associates Inc. survey July/Aug 2005 used.
(2) Average for PMP wells 4 events 8/05-9/06; EW-01 and EW-04 arsenic levels based on 3 events with either well operating at 25 gpm alone.
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ACTE: MPAN Telephone: 207/775-5401
e Fax: 207/772-4762
Home Page: www.mactec.com

W vnd i £ e
. é// Hal'd_lng ESE gfri:::::.*lugr:um-?uso

January 11, 2002

Mr. David Margolis

U.S. Army Corps of Engineers

696 Virginia Road

Concord, Massachusetts 01742-2751

Subject: Installation of Landfill Gas Menitoring Probes
Shepleys Hill Landfill
Devens RFTA, Devens, MA

Dear Mr. Margolis:

On November 7, 2001, Harding ESE and its subcontractor, Environmental Drilling, Inc., installed four
landfill gas monitoring probes at the northwest edge of Shepley's Hill Landfill as directed by USACE.
These probes were located to monitor landfill gas migration from Shepley's Hill Landfill towards Sculley
Road in Ayer. The probes were installed by Geoprobe at depths and at a horizontal spacing consistent
with the Massachusetts Landfill Technical Guidance Manual, revised May 1997,

Enclosed is a figure showing the surveyed locations of the probes and a second figure showing typical
construction details. The location and elevation coordinates of the points are listed below.

Description North East Ground Elevation
LGP-01-01X 567264.5354 573388.7461 241.80
LGP-01-02X 567281.4696 573505.5082 235.01
LGP-01-03X 567344.7430 573587.1202 231.30
LGP-01-04X 567405.3548 573663.4810 222.69

1. Survey by Martinage Engineering Associates, Inc. Reading, Massachusetts, January 2002.
2. Coordinates based on survey points established by Golden Land Survey and noted as Massachusetts
Coordinate System. Elevations are NGVD Datum.

Please contact me if you have any questions concerning the landfill gas monitoring points, this leter, or
the enclosed figures.

Sincerely,

Harding ESE, Inc.
A MACTEC Company

7

Stanley W. Reed, P.E.
Project Manager

enc.
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill evens, M husetts Project Number: 284350.0m.02
Well ID: M&D pap 141 11 Time: /{28

Weather Conditions

PID_ ( A%" %s% ZE) Condmon_gemh_Lm_lex.
Sample Team d)—

Woell Stabilization Data - —
Waell Depth 3¢ ‘i% (FT.}  Datum BTOPJICC Time Purging begins (Ta): /e

Static Water Level _% ; (FT) Diameter : re . Water Level at time T /%03
Water Column (FT.) Purge Method: G m\ + e Time Purging ends: (T;) { Q8
Water Level attime T, £ 06
Voluma Conductivity - Purge rate
Tima Removad pH {mS/cm) TEMP.{C) Redox (mV) | Water fevel (Ft} | D.O. (mg/L)| Turbidity (NTU} | - (Lpm) Appearance
. Te .ot 0 . <5 NTU prefeired
and +/-10%>1 0.3t0
+/-01 +/-3% +/-020r3% | +/-10m¥ <031t +/-10% NTU 0.5LPM

3 | S |y | 34 | 1268 |—jzs.z o |.§5 | 242 |6.3%

nys | 7L 670 | -390 /12-713 |-129.% | 140l 1.§3 | 120

(/S3 | C 06,329 (12.34[-12N [14.00|.53 ¥}y | 3%

5t | 1L [Q.685.33F | 1230l 3o | 1906 52| [.3%).38

AFTER SAMPLING ' i 4.3 4 _ﬁ_ '.".;f,{
SAMPLING

Date:_[_/ / Analysis: Total As, Fa, Mn, Mg, Ca, Na, K via SW-846/ 6010B Diammster (nchy | Gallon / Foot * delta w.L (1) = volume lost {gallons)
Time: Alkalinky via SW-B46/23208, Chiloride via SW-846/9261 1 0,040
Field Flitering: _g&) and Turbidity via SW-846/21 308 1.5 0.081
Sampling Methodolagy: Low Flow Sampling 0.163
Laboratory: Alpha Method of Shipment Courier 1gallon = 3 78 liters
Remarks:

= &BBSM ﬁqo&\

LowFlowDataSheet. xistermplate-low flow
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Project Name; Shepley Hill Landiil, Deven; Massachys

Project Number: 284350.0m.02

Fleld Data Sheets for Low Flow Ground Water Sampling

Well ID M=~oS ~ Date: Time:_) 1 ©’S
Weather Conditions ‘Q - -
PIC ) {ppm} Condition %_—) dl AW W8
Sample Team
Wall Stabilization Data
Weil Dapth qqu (FT.) Datum _6 Time Purging begins (R)'-E / G‘S_CI)
Static Water Leval 8ALFT.)  Diameter: 2™ - N Water Level at time T, M T
Water Column (FT.} Purge Method: - -ﬁs&.‘ ;" C Time Purging ends: {Ty) ‘
Water Level at time TT:M
Volume Conductivity Purge rate
Time Removed pH (mS/cm) TEMP.{C) Redox {mV¥) | Water tevel {Ft} | D.0. {mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10%>1| 0.3to
+/ -0 +{- 3% +/-0.2 0r3% + /- 10 mY < (0.3 ft +f-10% NTL 0.5LPM
o254 G5 623 1.B) |-95 (1,39 (210 /]S [0.5 [Cleaf

C¥l SF3 48 ok |II,3] 1.6 [1.33 |05
113~ Y51 593 /93 Loy | [LAX .43 |50 lo.s | cleas
/136 G99 - ST 11/.03 rl6% //:59 63 0,83 0.5

13 ©Y5 , SFAJLST "I

1,

LGN

0.6

3.5 | c\ear

Laboratory: Alpha Method of Shipment: Courier

Remarks: ﬂ:D

—
Ap—

« |aFTER SaMPLING P
11 . f SAMPLING
Dalei_:[./__!_ |/ o Analysis: Total Az, Fe, Mn, Mg, Ca, Ma, K via SW-B4&/ B010B Diarreter (imeh) Gallon / Foot * della w.l. {6} = voluma iost (gallons)
Time: | Alkalinity via SW-846/23208, Chloride via SW-846/9251 1 004D
Fietd Filtering: and Turbidity via SW-848/21308 1.5 0.091
Sampling Methodology:  Low Flow Sampling 0163

S s\-\moqum)

1galion = 3.78 liters

LowFlowDataSheet xlstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Sheplsy Hill Landkill, Davens, Massachusetts Project Number: 284350.0m.02
Well IDc Date: Time:
Weathér Conditions
PID {ppm) Condition
Sample Team
' T T Waell Stabilization Data D 1/5'

Well Depth (FT.) Datumn - . Tirme Purging begins (To):_L_
Static Water Level la oJSX  (FT) - Diameter: Water Level at time Ty, /2, ,7
Water Column (FT.) Purge Method: . . Time Purging ends: (T)

- Water Level at time Ty,

Yolume . Conductivity . Purge rate
Time Removed " pH {roSfcm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. {mg/L}| Turbidity (NTU) {Lpm) Appearance
. . . <5 NTU preferred N
R : ' and +/-10%>1| G310
+/-01 +/- 3% +/-020r3% | +/-10mV <031 +/-10% NTU 0.5LPM

(fof G827 .CBF L6 |-3q [20. 00, 5l0n  p.Y |[CRey”
(0% 4 1.663 (1S9 |-518 [ 2260|090 | 118 |-31 | Jeu”

Dnadel \ear PRAIR T ey

1

o
\

~
AP St

1
v

G % e A i
TE
AFTER SAMPLING : p v P |

SAMPLING
Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-846/ 5010B Efameter {inch) Gallon f Foot * dalta w.t. [t} = valume lost (gallons)
Time: Alkalinity via SW-846/23208, Chiorlds via SW-846/9251 1 0.040
Field Filtering: and Turbidity via SW-846/21308 15 0.081
Sampling Methodology: Low Fiow Sampling 2 0963
Laboratory: Alpha Method of Shnpment Courlsr 1galion = 3.78 Iters

Remarks:

'JI) 23 1 39 6@

LowFlowDataSheet. xlstemplate-low flow
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Well ID;

Project NQ ‘-‘Shep]eyr Hill Landfill, Devens, Massachusatis

Field Data Sheets for Low Flow Ground Water Sampling

Time:

Weather Condi
PID

Ao B

MM ~DS m Dateﬂl‘ﬁ ggx‘,
itions C.l€eag™ topes

Sample Team

Well Dapth o 3;01.{1:1) Datum

Static Water Level

(ppm) Condition_:jg&mm

Project Number: 284350.0m.02

Well Stabilization Data
Z L

Time Furging begins {T,)

5

Water Level at time T lz.

TSAs 3.8 |~103

{FT.) Diameter :
Water Column {FT.) Purge Method: i~ '10\#" ?'oq.l Time Furging ends: (T,} 1 B &IQY
r Water Level at time T,, 5;bl
Valume Conductivity Purge rate *
Time Remaoved pH {mSfem}) TEMP.{C) Redox {mV) | Water favel {Ft} | D.O. {mg/L)| Turbidity (NTU) {Lpm) Appsarance
<5 NTU preferred
and +/-10% =1 03to
+/-01 +{ - 3% +/-0.20r 3% +/- 10 mv < 0.3t +/-10% NTL 0.6LPM
Pl ir ﬂ}fnq Jowin  W. &, =
h ——
32y | 53564092765 [13.99 [-10y [28.97 99 DS [Clewds,

G2 . 373

30.49
35.6

Wpkee [ev

ot oM

l,jf;.\ A .)
i At = -

Remarks:

Laboratory: Alpha Method of Shipment:

Eouriar !

AFTER SAMPLING
) Va SAMPLING
Date:'_'[_f Analysls: Total As, Fe, Mn, Mg, Sz, Na, K via SW-B48/ 60108 Dlameter {inch} Gallon / Fool * delta w.t, () = volume lost (pallons)
Time: Alkalinity via SW-846/23208, Chioride via SW-846/9251 1 0 040
Field Filtering: and Turbidity via SW-846/21308 1.5 0.9
Sampling Methodology: Lot PSS, & bmn 2 0.163

tgallon = 3 78 litars

Berasy S-T-

LowFlowDataSheet. kisternplate-low flow

Ales  CatleChe> Nﬁ( MSD
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Wow r? Y

Project Name: Sht-3|:ala3ur il Landiil, Devens Massachus ttg
Well 1D Date ‘ IluB

Weather Conditions

Field Data Sheets for Low Flow Ground Water Sampling

F'roject Number, 284350.0m.02
Tlme

PID {ppm) Condltlon
Sample Team
Well Stabilizajion Data

Woeil Depth LS :i 2—(FT Datum _%mh'ﬁ , Time Purging begins (T.):

Static Water Level (FT Diametar . . . Water Level at time T,, R.

Water Column__ e @D (FT.) Purge Method; _L@_A_QLQ&-}_,_PI'Q b“‘lb.\“"(___ Time Purging ends: (T,) ;‘-G’a
Water Level at time T. Z. i

Volume Conductivity Purge rate
Time Removed pH {mSfcm) TEMP.(C} Redox (mV} | Water level (Ft) | D.O. {mg/L}| Turbidity {NTU} {Lpm) Appearance
<5 NTU preferrad
and +/-10% > 1 D3to
+4-0.1 +/-3% +1-020r3% | +/-10mv <031t +/-10% NTU 0.5LPM
1329 (/9L g2z 1859 |¢89 -9 | 2.90 049 | L4 oy
1329 oo | .1z |L30 |21 | 296 bp.39 | 0.6

| 9L

533 06 [cAF[)9S [z90 [.39

e 0

(391

y A=

$270./07 [¢.3) |43 | 7.90 |.39

=5

Cadd O

,‘S ~

\-':'7:‘}\r\

Ka_me\c I,(__

] WS L

AFTER SAMPLING

Remarks:

£
Date:& / o hoed
Tlme:
Field Filtering:

Sampling Methodology:
Laboratory: Aipha Method of Shipment: Courier

{2 e
X —
SAMPLING
Analysis: Total Az, Fe, Mn, Mg, Ca, Ma, K via SW-846/ 60105 D {inch) Gallon / Foot * dolta ik (it = yodume last {galions)
Alkalinity via SW-846/2320B, Chloride via SW-846/9251 1 0.040
and Turbidity via SW-B46/21308 1.5 0.081
Low Flow Sampliing ALz

T = 835HM™M 953} A\r\)

igalion = 3 78 liters

LowFlowDataSheet slstemplate-iow flow
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Field Data Sheets for Low Flow Ground Water Sampling T a:l Lo
. ) -
Project Name: Shepley Hill Landiil, Deyens, Massachusetts Project Number: 284350.0m.02 LI
well ID:_SHY V=99 - S Date:: 'ﬂz 1" !06 Time:
Weather Conditions ‘C.1€ eane~ (%% N,

PID__ NP (ppm)  Condition %gﬁ
Sampl&TeamM

Static Water Leval (FT.) Diameter :

Woell Stabilization Dgta
Well Depth (.].‘-l! : (FT.)  Datum _mg
- Y

Time Purging begins (T.);
Water Level at time T,

Water Column (FT)  Purge Method:j,_;_ﬁ._-,g’_w" m‘*:(__ Time Purging ends: (T,) 1412
Water Level at e Ty- $ b‘b?
Volume Conductlvity Purge rate
Timg Removed pH {mSfcm) TEMP.(C) Redox (mV) | Water level {Ft) | D.O. {mg/L}| Turbidity (NTU} {Lpm) Appearance
<5 NTU preferred . t
. and+/-10% =1 - 0.3t0 .
. +{- 0.1 +{-3% +/-0.20r3% +/-10mV < 0.3 ft +/-10% NTU 0.5LPM
4Ol YL 1630 A6Z | XS%| -5 | 2.3 |.3F
HoY| (6L 16,34 LS [Ho2t-52 3L IR UL LYY | cleor
e | 180 (U, 13% /o2 -S| 3.63 |90 .9 .9 |ciern
Ul e ST 133 §98-52 (3.3 [ .90 .92 |.95| clea

AFTER SAMPLING

ot I SAMPLING
Date:j_f__!_ .l Analysis: Tolal Az, Fe, Mn, Mg, Ca, Ma, K via SW-B46/ 60108 Diameter {nch) Galton / Foot = daita w.L (h) = volumne lost (galions)
Time: Alkalinity via SW-846/23208, Chloride via SW-846/8251 1 0.040
Field Flitering: and Turbidity via SW-B46/2130B 1.5 0.091
Sampling Methodology:

Low Fiow Sampling 2 0.163
Laboratory: Alpha Nethod of Shipment: Courier .
Remarks; R L

1galign = 3.78 liters

LowFlowDataSheet.xstemplate-low flow

> BIHHE D BD
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Project Name; Shepley Hill Landfill, Devens, M
well ID;_Sr]| Ve MR =3 I Date:

RID

Weather Co dmons

Sample Team :! g ! Q

Field Data Sheets for Low Flow Ground Water Sampling

chusetts

- 2l o

0

b

Project Number: 284350.0m.02

Time:

h(ppm) " Condition %:g;;'.)

Static Water Level _3.9_ (FT.)

Well Stabilization Data
Well Dapth 90 '\ ?5 3q (FT) Datum BT

Diameter : 2 !

Time Purging begins (Tu)fJ_aH S

Water Level at fime T,

e 3

- -
Water Column (FT.) Purge Method: l - "‘! M # gc,r\ 6"“"\"!(_. Time Purging ends: (T,)
. . , .. Water Level attime Ty, &g XSy
Velums Conductivity Purge rate
Time Removed pH {mS/em) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mg/L}| Turbidity (NTU) {Lpm} Appearance

<5 NTU preferred :
and + /- 10% > 1 030

+/-01 +/-3% +{-0.2 0r 3% +/-10mv <0 3f +/-10% 0.5LPM

305

4

b

4,05

35

2329

0.3%

13

L

bbb

3T

wd 114

4,05

GS

2S.0

0.35 )

1313

oL

171X «

lo.u?

-10f,

4,55

ol

IR-Y

/55

1315

1<

LFO

[O S3-10G

4,05

. B5H

1]

Y

151D

R

LF]

.53

-]10+

J. oS

5%

IS

AFTER SAMPLING

11
Date:_ 1/ !

—

~SAMPLING

Time

Remarks;

Field Filleir%. _AD'

Sampling Methodology:

Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-B48/ 50108
Alkalinity via SW-846/23208, Chiloride via SW-846/9251

and Turbidity via SW-845/21308
Low Flow Sampling

Laboratory: Alpha Method of Shipment: Courier

Diameter fInch) Gallon / Foot * delta w.t. {fy = walume lnst {gallons)
1 0.040
1.5 0.081
2 0163

{gallon = 3,78 iitarg

LowFlowDataSheet stermplate-low How

02§45 Bl

Povrg 2401
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Weather Co
PID
Sample Team

Project Name: Shepley Hil LanthD
well I: m

ftions _S.} € Chg—

(ppm) Condition %ﬂmw

Well Depth BS E[i'(FT)
Static Water Level _ S} , S:'_

Field Data Sheets for Low Flow Ground Water Sampling

Date

gvens, Massachusetts
1
0‘

Time:

Project Number: 284350.om.02

Datum P,

Diameter :

Well Stabilization Data
e L W,
2.7

Time Furging begins (T,): l&_}\

Water Level attme T, 9

bt -+

Water Column (FT.) Purge Method: _[&LEA.Q_PU\ .5“'\.‘ " Tima Purglng ends: (T1) 1%
Water Level attime T, M1
Volume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.(C) Redox {m¥) | Water level {Ft) | D.C. (mg/L.}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3t
+/-01 +/{-3% +4-0.20r 3% +/-10 m¥ <031 +4 - 10% NTU 0.5LFM
Bial Y 2560656 278 [lodz [ ~1e) (1,54 |85 | /5.3 | 35| clead™
[2Fnerp.2s c.ﬁo 320 fo,3( =13 1959 163 | /43 [ & i<
|ZAlliLSL HB FloY (.59 168 | /4 F clea ™

3RS

3L

o

9

It G

4

AFTER SAMPLING

Date:
Time:

Remarks:

L
Field Fiitering: ;gjb

Sampling Methodology:
Laboratory: Alpha Method of Shipment: Courier

* delta w.t. (1)

= volume lest {gallons)

T o is
Analysis. Total As, Fa, Mn, Mg, Ca, Ma, K via SW-B46/ 60108 Oi (InGh} Gallon / Foat
Alkalinity viz SW-846/2320B, Chloride via SW-846/9251 1 £.040
and Turbidity via SW-846/2130B 15 0.081
Low Flow Sampling 0.163

LowFlowDataSheet xistemplate-low flow

db= B3 5H|M QG IR

1gafton = 3. 78 liters

w

Pgwng/’(’/‘/ b
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D wh? 0 ﬂifzf'_ /loe,uf;)

Well iD: - .

Weather Goy itions
PID {ppm
Sample Team

Well Depth h! it {_(FT.) Daturn

Project Name: Shepley Hil Landfrli Devens Mass.

Field Data Sheets for Low Flow Ground Water Sampling

aihus:itts |

Pro;ect Numb

Tlme

Ccndltlon

. 284350.0m.02

Well Stabilization Data
Yo PJd

L.

Time Purging begins {T.}.

Remarks:

Laboratory: Alpha Method of Shipment: Courier

Static Water Level _ ) ,51[_* (FT.) Diameter ; ~ Water Lavel at time Ty ?;i g
Water Column (FT.) Purge Method: pwa~ T cowd” PQ,“ 5"‘-‘ {-' €_  Time Purging ends: () £
Water Level at time T, 12.0 ,
Volume Conductivity Purge rate
Time Removed pH {mSicm) TEMP.(C) Redox (mV) | Water lavel (Ft) | D.O. {mg/L}| Turbidity {NTU) {Lprm) Appearance
«§ NTU preferred
and +/-10% =1 0.3t
+ /- 0.9 +/-3% +/-0.20r 3% +{-10 my <Daft + /- 10% NTU 0.5LFM
lott |1zt [LY6|.1277 | R6el |-22g |/00F 0?1 | 5.0 (033 | Qlean—
102216 L |35 0.0¥ 369 1.7 [ 1009 byz|2q.] [.3Yy /
joz1 |17 L |632]0.013 [9.67 |-127 w0t [0MT]il¢ [
1032 |72 ¢ §32.]00% [973 [-13.6 |100) |09 wtZ .39 | W
AFTER SAMPLING
SAMPLING
Date'l_/ o’ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-846/ 60108 B finch) | Gallon 7 Foct | * dalta wl. {ft) = veluma lost (gallons)
Time: Adkalinlty via SW-846/23208, Chiorice via SW-B46/9251 1 0.040
Field Filtering: _‘I@ and Turbidity via SW-846/21308 1.5 0.091
Sampling Methodology: Low Flow Samgting 0163

@swﬁsqmd

1gallon = 3.78 Iters

LowFlowDataShaet. xisternplate-low flow
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11z

O I R T R R O

VM(/M*.‘WJ (1)

|Project Name: Shepley Hill Landfifl, Devens, Massachusetts

Well ID:_SH# Y—2 ‘f/g Dete H-11=0 (3 Time:
‘Weather Conditions Sg.-v\nh» .

PID Condmon Ll I WY 72
Sarmiple Team Q * _c(é

Project Number: 284350.0m.02
i &

Field Data Sheets for Low Flow Ground Water Sampling

Qi ! ' ﬂell Sgﬁlllz@n Data
Well Dapth (FI') Datu

Time Purging begins (T, o):ﬂ'}

Static Water Level (FI' ) Diameter ; Water Level attime T,, 7,
Water Column (FT.) Purge Method: _u’_m AN Time Purging ends: (T,) g’ é 3
o Waler Lavel at time T,. 7 23
Volume Conductivity Purge rate
Time Removed pH {mSicm} TEMP.(C) Redox {mV) | Water level (Ft} | D.O. (mg/L)| Turbidity (NTL) {Lpm} Appearance
<b NTU preferred
and+/-10%=1| 03tc
+/-0.1 +/-3% +/-020r3% | +/-10my <03t +/-10% NTU 0.5LPM
937 | WL (L3 78 (9.5 |-9uw | 9.9 | 1o 234 |0.3%
4 | (L [(3Z].530 2858 |-¥1% | 993 | | W%
47 | 7.8 632 | .82 (956 |-55%.3 | ¢13 &% | €50 |[o.3Y4
953 o L 37 sBf [l -32Y4 | 993 |.eC | S@)
AFTER SAMPLING _
ot z SAMPLING
Date: | / }{ /D% Anzlysig: Total As, Fa, Mn, Mg, Ca, Na, K via SW-848/ 60108 Diameter iiich) | _Gallon/Foot | _ * detawt fiy) =voluma lo6t {gakions)
Time: _I_ZD%_ Alkallnfty via SW-846/2320B, Chioride via SW-846/251 1 0040
Field Filtering: _— WY& and Tuzbidity via SW-846/21308 15 0.081
Sampling Methodology: Low Flow Sampling 2 0.163

Laberatory: Alpha Method of Shipment: Courier
Remarks:

1galion = 3.78 Itars

LowFlowDataSheet.xistemplate-low flow '—1:’0
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Pc-wc/ (0 )

Field Data Sheets for Low Flow Ground Water Sampli_ng

ns, Massachysetts
Date:

Project Number: 284350.om.02
Time:

- |Project Name: Shepley Hill Landfill, Dev
well IDEM‘EI
Weather Conditions

PiD {ppm)

Samgie Team =2 h[ Q%

O
dhdition NS> <k

e Well St&lllzatlon Data
Well Depth __ @ El Z‘E (ET)  Dawni_ 8 .
Static Water Level __}{)e i (FT.) - Diameter : z- b

Water Level at time T,

Time Purging begins (T,): 1 2 S i
[ ]

(@

- -
Water Column {FT.) Purge Method: i » ‘6*&-"‘"‘-—- Time Purging ends: {T;)
M Water Level at time T4. Q. < §
Vaolume Conductivity Purge rate
Time Removed pH {mSiein} TEMP.(C) Redox (mv) | Water tevel {Ft} | D.0. {mg/L)| Turbidity (NTU} {Lpm) Appearance
' <& NTU preferred -
. and +/-10% =1 0.3
+/-0.1 +/- 3% C+f-02073% | +/-10mV =03 +/-10% NTU 0.5LPM
1Y 120 N | .57% e |-G 10,25 .CO |2,06F L9S

1359 | 72 GS%1.9599 | IL,3H-1¥6 10.25 [.56[1,9]

M

Qo™

19027 24 ¢ 595 | 1149 [~/¢¥ [lo.25 |0.5F 19!

L4Y

AFTER SAMPLING e & “Tan PP T
P SAMPLING
Date: Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-846/ 60108 Diameter {inch} | Gallon £ Foal * della wt, (k) = volums losl {gafians)
Time: Alkalinity via SW-B46/2320B, Ghionde via SW-B46/8251 1 0.040
Field Filtering: [ amtiind and Turbidity via SW-846/21308 15 0.091
Sampling Methodology: Low Flow Sampling 0.183

Laboralory Alpha Method of Shipment: Courier

1gaiion = 3.78 lters

S T B3sum as e

LowFlowDataSheet. xistemplate-low flow
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DAY gt [ i)
s

Project
Well 1D

PiD_ N

Name:_Shepley H|II Landml Devens Massach
- e’ __,

Weather Conditions

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 28435C.om.02

Time:_C% ol

Sample Team %A

(ppm) Cor{dfon M"t—\(
£~

weit Deptn_ N ¥21 (FT)  Datum

Static Water Level

Well Stabilization Data

~J
(FT)  Diameter;_ 1 %¢

Time Furging begins {T,): 3 ﬂ i

Water Level at time T, & YS'

Laboratory: Alpha
Remarks:

Water Golumn {(FT.) Purge Method:Mﬂ_’_Pu-‘i &) ‘-:‘-—- Time Purging ands: (T} “F_Zadl
Water Level at ime Ty,
Volume: Conductivity Purge rate
Time Removed pH (mSfem) TEMP.{C) Redox {mV) | Water tevel (Ft} | D.O. {mg/L)| Turbfdity (NTU) {Lpm) Appearance
- <5 NT{} preferred
B .o land+/-10%>1| 03%
: +/-01 ] +/-9% +/-020r3% | +/-10mV <031 +/-10% NTU 0.5LPM
958 | S L |os| ou9 [90L. 1229 | USS (609 | 03 |25
r y . .
N2 | 9L LOZ|. o4g [9.3% | wrZ|u.S5 (515 [1v3 |3y
N | e Loz|.oNT1 |46 | y0.h | 4SS 5116132.52 | .34
AFTER SAMPLING A i . s ir-z*
PR G SAMPLING
u ! Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-B46/ B0108 Diametar (inch) Gallen / Foot * dalta w.l. (fl) = volume lost (galions)
Time: o Alkalinity vig. SW-846/23208, Chioride via SW-846/9251 1 0.040
Fleld Filtering: and Turbidity via SW-846/21308 1.5 o ogt
Sampling Methodology:  Low Flow Sameling 0.163

Method of Shipment: Courier

- SAMPALED @ 0920

1gallon = 3.78 lters

LowFlowDataSheet. xlsternplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Langill, Devens, Massachugetis Project Number: 284350.0m.02
well lD:M%Date: Time:_ LI

‘Weather ditions O

PiD (ppm) Condition

Sampl
Well Sﬁb lization Data
Well Depth __ & ;i {FT ) Datum KX Time Purging begins (T, ,}:_ﬁb
Static Water Level {FT ) Diameter ; - - Water Level at time T,
Water Column FT.) Purge MeThod 1 ‘Q - C;Ql PQ"WM Time Purging ends: (Tu)‘iﬂbﬁ_g
Water Level atlime Ty, l‘{!ﬁf
Yelume Conductivity Purge rate :
Time Removed pH ~ {mSicm) TEMP.IC) Redox (mV) | Water level (Ft} [ D.O. (mgfL}| Turbidity (NTU) (Lpm) Appearance
. : _ | <8 NTU preferred
I " ) . ' L .. and-n’ 10%:-1 030
- . +/:01 | L % . | +/-020r3% | +/-10mV <034 +/-10% 0.5LPM
13 st ks4].¢l0 o\ |-93 (449 [Bsi gms't.gs"
3% |7.5L 657|619 . [s0.21 |-V.7 U4t |acl |¢eol | .38
099[ [8.5L (6.5 o\F [16.25(-92 [%£9S o™ Y2 | =5 | clea—
38

otye |1.5C 1650 .6z0 [10.2F" 35|94 L5 Y2,

r AFTER SAMPLRNG T L A
1 SAMPLING
Date:_i /\ / Analysis: Total Ag, Fa, Mn, Mg, Ca, Na, K via SW-846/ 60108 Digmeter finch) | Galion / Foot * dlolla we. () = velume ksl (gailong)
Time: Atialinily via SW-846/23208, Chioride via SW-846/9251 1 D.040
Field Filtering: and Turbidity via SW-848/21308 1.5 0.091
Sampling Methodology:  Low Flow Sampling - 2 0183

Laboratory: Alpha Method of Shipment; Courer

1ggalion = 3.78 liters

|Hemarks: 4—|9 "'EE ! I ! :EL‘Z BS :

LowFlowDataSheet. xistemplate-low flow

Ty
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Field Data Sheets for Low Flow Ground Water Sampling

Prci_ect Numg‘ 84350.0m.02
Time: O\

Project Name:
Well i
Weather Conditions
PID

Sam le Team

all StaBizatlon Data p
Well Depth 35 oY BT.) Datyn %‘!’b JL Time Purging begins Ty, QS %
Static Water Level {FT.) Diameter . 3% . Waler Level attime T, "< abs o3
Water Column (FT)  Purge Method: 5&5&_\5_’_\& - QM Time Purging ends: (T}

Water Level attime T, _z;_. '-'-?—

Valume Conductivity Purge rate
Time Removed pH {mSicm) TEMP.{C} Redox (mV) { Water level {Ft) | D.O. (mg/L}| Turbidity {NTU) {Lpm) Appearance
<5 NTU preferred
” o |and+/-10%>1| o03te
+/-0.1 +/-3% + /- 0.2 or 3% +/-10my <031 +f-10% NTL! 0.6LPM

ot | YL |64 | 027 lrz.07 1826 | 247 (1093 ) UG M3
otz | 6L |553| 0277 | /9981120.9 |22YUT (0092 /. ) |.Y0o
1627 | UELIEYT 0277 |132.08 |83 2247 |llo2| ¢.%7 -HO
(232 | 9 £ |sy3| .02% |47.08 (1935 12247 |lloo| H.7s
137 wx 40| .026 [12.22 1994 2247 ).02] 403 |.40

SAMALD (@ 70:¢0

AFTER SAMPLING N .
F77 N SAMPLING
Date: _;‘_'[J U% Analysie: Total As, Fe, Mn, Mg, Ca, Na, K via SW-846/ 50108 Diamster dnch) | _Gaion/Fool | * detia wit, gy ~ volumo Jost {galons} |
Time: __[OYO Alkalinty via SW-B46/2320B, Chioridg via SW-§46/9361 1 0.040
Fleld Filtering: w and Turbidity via SW-846/2130B 15 0.581
Sampling Methodology:  Low Fiow Sampling ~ 2 0.153
boratory: Alpha Method of Shipment: Courier - 1galion = 3.78 ters

‘ Remarks:

Tb = BIoo0ONL3

LowFlowCataSheat xdstemplate-low flow
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wevhirly

Project, Name:' Shepley,Hill Landfill, Devens, Massachupetis
weilip: SAL-9 - Date: ‘-t‘to oL

Fiéld Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0m.02
Time:

Weathar Conditions 5:-—— vy S0

5

‘\

0,135

1,39

-45

9.26

0,494

PID __ B, (ppm) Condition "®t¥ t§ cw¥
Sample Team ___T> &~ T {2 -
2&ls &ell Stabilig’gion Data .
Well Dapth & {(FT.)  Datum . TOoC-. - Time Purging begins (R):@
Static Water Level _3.0= - __ (FT.)  Diameter:_gd Water Level attime To,__ 7.0
Water Golumn {FT.} Purge Method: fons - :l m.) Tirne Purging ends: (T,) <
. Water Level attime Ty, &y ¢ 2(0
Volume - Conductivity - Y - B Purge rate
Tirre Removed pH {mSfcm) TEMP.(C) Redox (mV) | Water levael (Ft) | D.O. {mg/L}| Turbidity {NTU) {Lpm} Appearance
) <5 NTL) preferred
and +/-10% » 1 0.3t0

+/-0.1 +/-3% +/-0.20r3% +/-10 mvy <031 +/-10% NTU 0.5LPM

823 lisersBicol |003Y (19 -4 (9326 1060[L]2 |-3% |cleac |

L.3]

. L

ﬁL
L

. 135

3,36

~4S

9. 26

0.96

[,ZZ

L

eoS™

2L 8.13Y]

31.3F

~Js

%26

09

1,2]

+ 3¢

Ueol

SAMPLING

AFTER SAMPLING
Date: 7}/ 1O K=
Time:_w

Fleld Filtering: __ a3 .
Sampling Methodology: Low Flow Sampling
Laboratory: Aipha Method of Shipment: Courier
Remarks:

H

Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-846/ 60108
Alkalinity via SW-846/23208, Chioride via SW-846/9251
ang Turbidity via SW-846/2130B

Clallgn 7 Fogt

* dalta w L (ft)

= volume lost {gallons)

0.040

0.091

0.163

1palion = 3.78 liters

w: B3 560 SHLIW

LawFlowDataSheet dsternplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Nar&e 'S.{-epfey Hill Landfill, Devens, Massachugetts Project Numbet: 284350.0m.02
well ID: 2>, Date#w Time: Qﬁﬁ

Weather Conditions

Cleoe S0°
PID__ N {ppm) Condmon&d
sample Team __ T8 | DR

Sample Team

Time Purging begins (T, o):ﬂé E i%

© Well Stabilizajion Data
Well Dapth A {FT.} - Datum
Static Water Level (FT.}  Diameter: Water Level at time To;_&éll
Water Column (FT.) Purge Method:; _{_hd_'gm_;PM\*-lL Time Purging ends: (T}
. Water Lavel at time T4, 3 & 3‘
Volume Conductivity Purge rate
Time Removed pH {mSicm) TEMP{C) Redex (mV) | Water levpl {Ft) | D.0O. (mg/L)| Turbldity (NTU) {Lpm) . Appearance
- -, <5 NTU preferred .t
ot + - and+/-10%>1 0.3to L
+/-01 +/-3% +:?‘-O.2or3%- +/-10mV <031t +/-10% MTL 0.5LPM

¢ 1yl 0.5&H9,1S 96 A4S

L 1633 ,930 (93 3 | 6F - S

=
S~ 9L [6H 532(9,33 6] (231 |.Gb Y5 1 C leav
ol (280 16,533 (136 [7CY |3 [0-65[.5F |.45|clec

AFTER SAMPLING Loz T
% i I e ‘ SAMPLING
Date:__1, F i Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-846/ 5010B Di {Inch) Gallon / Foot * dehta w.L {1} =volume lost {galions)
Time: % Alkalinfty via SW-846/23208, Chloride via SW-846/9251 1 o040
Fleld Filtering: and Turhidity via SW-845/21308 15 0081
Sampiing Methodology: Low Flow Samgling 2 0.163

Laboratory: Alpha Method of Shipment: Courier
Remarks: .

1palion =378 liters

10: BIoooHL AW

LowFlowDataSheet xistemplate-low flow

Wy ﬁ%/ )
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PID
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~ Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Lagdiill, Devens, Massachusetts
well ID;_SHL-~ gaB DateW
Y

Woeather Conditions _ ¢ \q e AP &

Project Number: 284350.0m.02

Time:

Sample Team

- (w). Condition

Senc)

Remarks:

mﬁ
Time:
Fieid Filtering: o

Sampling Methodology:
Laboratory: Alpha Method of Shipment: Courier

SAMPLING

Woell Stabilization D.ata
Well Dapth FT.) Datum O Time Purging begins (To} D-C-Z-’Fﬁzq
Static Water Level 'i 5. gz (FT.)  Diameter:__ 4 v N Water Level at time T, %
Water Column (FT.} Purge Method:; .-'\: 1 ﬂ&*‘h\ e Time Purging ends: (ﬁ)&__
Water Level attime Ty, Q - Q 0
Volume Conductivity N Purge rate
Timeé Remoaved pH - (mSfcm} TEMP.{C) Redox {mV) _Wala} level {Ft} | D.O. {mg/L)| Turbidity (NTU) {Lpm) Appearance
t ' L - <5 NTU preferred
: and +/-10% =1 .30
] r +/-041 +/-3% +/-0.20r3% +l-10m\:f =Q.3f +/ - 10% ‘.i,NTU 0.5LPM
oM - [cTo.y98 252 |SMY [C.55 la3c 1655 0.3
%3 | vitt |GI oS (PS5 Mok 6, LD |06+ 10 RS [9.35 Cleas
pjeF AF 0.5 [ 3:SY MO 1C.CO [O4F (0,99 [).35 |clear
0BIR | tear (039 DSBS M0F (LD Okl |08 nzs”
AFTER SAMPLING

Analysis: Toal As, Fe, Mn, My, Ca, Na, K via SW-B46/ 6010B
Alkcalindty via SW-846/23208, Chloride via SW-846/0251
and Turbidity via SW-846/21308

Low Fiow Sampling

Diamater {inch)

Gallen / Fool

* delta w.t. {fi}

= volume igst (gallons)

1

0.040

1.5

0.0

2

0463

1palkn = 3 78 lters

LawFlewDataSheet xIstemplats-low flow

10 - B3 SHHARR
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Field_ Data Sheets for Low Flow Ground Water Sampling

Projecl Name: Shepley Hil I..andﬂu Devens, chusetts
DatE'F‘iilqw

Well 1D;_SHIFYy= 3
) Condition _ N Jeok,

.Project Number: 284350.0m.02
Time:

'Weather Conditions
PiD__ NP

Sampie Team

{p

Well Stabilization Data
VL,

p—
Tirme Purging begins (T, u):jﬂb

Well Dap ) Datum
Static Water Love! (FT)  Diameter.__ 4 *f . Water Level at time T,;_Cgg €
Water Column {FT.} Purge Method: wh - A sh\ *1 < Time Purging ends: (T, I—lﬂ—
Water Level at time T1:_@_,_Q'
Volume Conductlvity Purge rate
Time Removed PH {mSfem) TEMP.{C) Redox (mV} | Water level {Ft) | D.C. (mg/L}| Turbldity {NTU) {Lpm) Apprarance
- - <5 NTU preferred
and +/- 10% > 1 0.3to
+/-01 +/-3% +/-0.20r3% +/-10mv <031t +/-10% NTU 0.6LPM
(B IHE lewoly9s | By Lan 6.0l o2 2.53[033]
HY> C.51 ~Sor |58 |Ge.cp [T 0.33
HSD .S .4992 JO.H-90 |c.ot [AY |[[[F] |33 |Cleee

1156 Y JoaAYT G.ol B

A0
AO

OF
& 9{

A 425 )0isF

AFTER SAMPLING

Date: l / lﬁfﬂ&

 SAMPLING

Analysis: Totat As, Fe, Mn, Mg, Ca, Na, K via SW-848/ 60108

Dlameler (inck) Gaillgn / Fat * dalta wit () = wilume lost {galions)
Time: E % & Alkafinity via SW-B48/23208, Chloride via SW-846/3251 1 0.040
Field FIt g:| @ and Turbidity via SW-846/21308 15 0.681
Sampling Methbdology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1gation = 3 78 llers
Remarks:

lﬁﬂiﬁf

*
"D o P o e Y 5B
LowFIowDataSheet xlstemplate%m\l wr '
I YSPnie) vadtee

B

("

‘“5 50 {ew> olpude) ""-"""GJ p(o\ch
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/ Field Data Sheets for Low Flov_v Ground Water Sampling

Project Name: Shepley Hill Landfil, Devens,.Massachusets____ Project Number: 284350.0m.02
wellD: SHOmFL=FC  Date; Time:

Weathér Gonditions _ Cl @ aae™
i 1 T S ——————

Sampla Team

o _Well Stabilization Data
Weli Depth_ T 1e © 2~ (FT) Dpaum __I3TOCN (& & - Time Furging begins {Tn):J_G‘Bg
Static Water Level (FT.) Diameter _" Rl Water Level at time T, ' 3
Water Column (FT.} Purge Method:_ | s = s Lemgd lPCS\S"b““-' Time Purging ends. (T,)

Water Level attme T, l' 2 ?

—
Volume B Conductivity Purge rate
Time Removed pH - |, (mSkcm) TEMP.(C) Redox (mV) | Water levef (Ft) | D.O. {mg/L}| Turbidity {NTU} (Lpm} Appearance
: <8 NTU preferred
- and +/-10% > 1 0.3te
+/-041 +/-3% +/-020r3% | +/-10mV <0.3ft +/-10% NTU 0.5LPM

D 4L ozl .#5119.32["50 528 31157 oy Ceocr

{¢
mo (151 cell 4726 56 -8% 5,28 .3 [LFS |69
3 lioL 660,332 (154 -85 |s3R .9 [ [, 4

AFTER SAMPLING

a SAMPLING
Date:J_‘_D_f Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-B46/ 6010B Diameter {inch} | Gallon / Foct * dalta w.L (i) = volume lost {galions)
Time: Alkalinity viz SW-846/23208, Chioride viz SW-846/0251 1 0,040
Field Filtering: and Turbidity via SW-846/21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0.183
Laboratory: Alpha Method of Shipment: Courier igalian = 3 7Bitters

Remarks: £ &&“‘“} )h) aw; - ,!. ! 2 cal
LowFlowDataSheet xistemplate- I.ow%wo' w %3 6HM3(4 S(r w




N S

2 v sl

Project
Well 1D

Name: 3hepley Hilt Lag;ﬂ[l Devens, h

Weathar Condmons

ppm) Condﬂmn_%@_(.m& elwWe Lop
SampIeTeam

Field Data Sheets for Low Flow Ground Water Samplmg

chusetts

"gipadiopoe

Time:

Project Number; 284350 om.02

.{ \%‘ Stablllzatuon Data ﬁ
Well Depth .'Z. FT.) Datum Time Purging begins (TD):I
Static Water Leve! (FT.)  Diameter: 2. Water Level at time Ty, %%
LJ - . .
Water Column {FT.) Purge Method: - ﬁh\*. . Time Purging snds: (T,}
Water Level at time Ty, _ @y &4 s
Volume Conductivity Purge rate
Time Removed pH {mSfem) TEMP.(C} Redox {mV) | Water level (Ft) | D.O. {mg/L}| Turbidity {NTU) {Lpm) Appeoarance
) T ) <5 NTU preferred
and + /- 10% =1 0.3t
+4-04 + /- 3% +/-0.2003% +7-10mv ‘< 081# +/-10% NTU 0.5LPM
128V 1L |eHl .08l QA |[4] (945 Mo [ R] [.YL| clear

(30

qu‘ .75 ’5"!

945

3.0

L

Mo

13\

OGS

0,04 /ST

945

R

LZZ

Cleo

e

1329

Ad

Y]
G. TlL
CaY .a5%

lo 2. /49

Y

RS LZS

1

1223

24,5LI1C,z5

RS

Z.2%

[ 19

AFTER SAMPUNG  E

Date:_{ /
Time:

Remarks:

Fleld Filtering?
Sampling Methodology:

e PLI iy

f’r

Analysls: Total As, Fg, Mn, Mg, Ca, Na, K vig 3W-B4&/ 8010B
Alkalinity vie SW-846/23208, Chloride via SW-846/9251
and Turbidity via SW-845/21308

Low Flow Sampling
Laboratory: Alpha Method of Shipment: Courier

Diameter {inch)

Gallon / Foal

" delta wt (i)

= wolume lost {gallons)

1

0.040

1.5

0.091

2

Q163

Collicke) DNO] WSO F DoOP

1gallon = 3.78 litars.

LowFlowDataSheet distermplate-low flow

To=

B33 00 MLBOW
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name:_Shepley Hill Landflll, Devens, Massachusetts______ ProjeciN er: 284350.0m.02
well ID: Date: L—LLu'[ab Time: Q_:giﬁ

Weather Gonditions CJ e

PID h_!t {ppm} Condltlmmm'L Decwit coD
Sample Team

Well Stapilization Data
Well Depth _” 53,10 (FT.)  Datum %f( 2& ngc-’ Time Purging begins (TS-EI.E_

Static Water Level gz ,:‘ | {FT.) Diamater ;_ 2 Water Level at time T,

Water Column {FT.) Purge Method: 4@_&;@_’_@&'&\ '|'- Time Purging ends: (T, SO & [
Water Leve! at time T, 3,_(‘_‘*
Volume Conductivity Purge rate
Time Removed pH {mSiem) TEMP.{C) Redox (mV) | Water level (Ft) | D.O. (mg/L) | Turbidity (NTU) {Lpm) Appearance
. <& NTU preferred

and +/-10% =1 D3to
+/-01 +/ 3% +/-0.20r 3% +/-10my <031 +/-10% NTU 0.5LPM

0330 5 C |6l a4 [329% (193] | 749 263 LaY |0.M [Cleac

N33 9L (013,070 [E% IS 3.6 )961/31 10.Y [ crear
O3l L. |Gl .09 [ 995|130 | 7.6 [LKo| 0,76 |54

o433 IComl.-tol | oo 1FG [F.6a llss(o.34 o4

ORI (S Gz | . tax | T.02U3IS |73 |lNY R

0358165 [CSe . (o> | S.aMIRF | 26y L4 gp;m ]

ol [1BOLICa (03 | T.od 199 [ 262 1,30, (2 [

AFTER SAMPLING

-~ SAMPLING
Daieiﬂjﬂ_!ﬂ Analysls: Total As, Fa, Mn, Mg, Ca, Na, K via SW-845/ 60108 Diameter {inch) Galion / Foot * deita w.l. (f) =voiume loat {gallons)
Time: —b%-h Alkalinity via SW-846/23208, Chioride via SW-846/251 1 0.040
Field Filtering: _L}S and Turbidity via SW-846/2130B 15 oge1
Sampling Methodology: LowFI I . 2 J_ o1 f -
Laboratory: Alpha Method of Shipment: Courier o ’ 1gallon = 3.78 ltars

Remarks:

TH= B3I DIORD

LowFlowDataSheet.x stemplate-low fow

ki vty
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Project Namg: Shepley Hill Langfil,
Well ID: m 1 Py

Field Data Sheets for Low Flow Ground Water Sampiing

evens, Massachﬁ

Project Number: 284350.0m.02

Date: q!u, Time:
Weather Conditions '
FID [ppm) Condltlon
Samp}e Team
ell Stablhzatton Data
Well Depth Datum Time Porging begins {T,);
Static Water Level (Fl' Diamneter : Water Level at time T, [ 3
Water Colurnn 4 Purge Method Gf‘”\a&_s Time Purging ends: {T,}’
Water Level at time T, 22
Volume Conductivity Purge rata
Time Removed pH (mSicm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mgiL)| Turbidity (NTU) {Lpm) Appearance
<5 NTU prefered
' .o |end+/-10%>1| 03t
+/-0.1 +/-8% +/-020r3% | +/-10mV <3t +/-10% NTU 0.5LPM
(1Ly | S 5799|0853 /1376 |14z (Y. 22 %10 | 7.490 | 4%
o .
WSS ZF L [S.33| oxY  [I4.6H (7357 | 45221 909| 3-30 |, 3%

YD

/oL

§.92

O0%Y

14¢Y4

159

Lsiz

2.92

3.24

38

LS

L0

5.5

059

/4.7

153.%

qert

g6l

3.49

.39

AFTER SAMPLING

Remarks:

IDate: 1/ O¢
Time:
Field Fittering™__NCY

Sampling Methodology:
Laboratory: Alpha Method of Shipment: Couder

 SAMPLING

I

Analysis: Total Az, Pa, Mn, Mg, Ca, Na, K via SW-846/ 50108
Alkzlintty viz SW-84572320B, Chiovida via SW-845/9251
and Turbidity via SW-B46/21308

Low Flow Sampling

Ip = B2000 SHLAW

Diametar (inch)

Galton / Foot

* defia w.b. {it)

= volume lost (galions)

0.040

0.091

0963

tgafion = 3,78 iters

LowFlowDataSheat xistemptate-low flow

fe7 b



G C ‘7

Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Land{il, Devens, h husetis Project Number: 284350.0m.02
Well ID; bﬂ! . b Date; ﬂ # 'Q‘Oé Time:__J

Waeather Conditions L._\w SO
PID A (ppm) Condition
Sampla Team

Well Stabilization Data
Well Depth 2\ L] q S’ FT.) Datum B l :)%3 é—— Time Purging begins (T.}; '_S_"
Static Water Level (FT.) Diameter ;_® ol Water Level at time T, t S
Water Column (FT.)  Purge Method:___laa = %1 Q.A_]_@ﬂﬁu\-\-c_ Time Purging ends: (T,) D
Water Level at time T, . ‘8

Volume Conductivity Purge rate

Time Removed pH (rmSfcm) TEMP.{C) Redox {mV) | Water level {Ft} | 3.0, {mg/L)| Turbidity (NTU} {Lpm) Appearance
<6 NTU preferred
and +/-10% =1 0310

+/-0.1 +/-3% +/-0.2013% +/-10mv < 0.3 ft +/-10% NTU 0.5LPM

9261100 o2 (g e (G R 8.5] |05 [tlear
1440| 1IZL €32 180 (L. Fo | 1o | 6.99 .56 [0.51 0.5 |cteal

5T )51 G300 (8O LSS 195R 16,99 [L4Y[0.20 0.5 | tlees~
1949 [17.5L16,:33 .IBO [1¥F (1S |08 LU= |oHr |
1459114.5 1632180 |ihS6 193 6.8 |.3.2/0.47 |}
V200 199503 [ 1% (V13 [103.1 (698 40 |0M4Y e

e[S 56 = HBep L

AFTER SAMPLING k)
SAMPLING

Date: J_a" ’Q / i Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-845/ 60108 Diameter {inch) | Gallon / Fool * iz wit () = volume: lasl (gallons}

Time: | ﬁ% \ Alkalinity via SW-846/23208, Chiorida via SW-845/9251 1 0.040

Fleld FilterTng: _N_D and Turbidity via SW-846/21308 15 0.081

Sampling Methodology: Low Flow Sampling 2 0.183

Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 liters

Remarks;

2 SHLDW
LowFlowDataSheet. xistemplate-low flow 10 - Ba OD
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shegley Hill Lagdfil, Devens Massachusett Project Number: 284350.0m.02
well ID: 5\;‘[@ Ql 2 Date: Ot Tlme
Weather Conditions f"' 60

PID _ sy ( m) Condltlon "
Samplg Team ;] ﬂ ‘QL PN

Well Stabilization Data

Well Depth ‘z ,%q Datum Eﬁm 2 .- : Time Purging begins (T,): l Iq:’

Static Water Leve! "} , 5 5 (FT Diameter :_bfepe? . Tt Water Level at tme T, Y ;
Water Column FT.) Purge Method: . ' Time Purging ends: (T,)

Water Level at time T,

r

Volume Conductivity Purge rate
Tirmg Removed pH {mSfcm) TEMP.(C) Redox {mV) | Water level (Ft} |D.0. {mg/L)]| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and +/-10% =1 G3to
+/-0.1 +/-3% +/-020r3% +/-10mV < 0.3 ft +4-10% NTU 0.6LPM

USL (S @8 .1S85 %S [~4F | ]I |1, 0.4 - [Clea~
124 eSZ|.($C |90 |-4%3 1195 11¢7 (.30 0.
1209 | YL s .56 945 [-930 (494 /58 | .73 |0

l\ 55 . ] {;ﬁ“{;}z -g.%g?&

AFTER SAMPLING  [W0h . 4 7 el d cb s AN
at SAMPLING

Dale:_,_ _(-_p Analysls: Total As, Fe, Mn, Mg, Ca, Na, K vig SW-346/ 60108 Digmater {inch) Gallon / Foot * delta w . (i) = volume |ost {gallons)

Time: _\112 Alkalinity vie SW-846/23208, Chloride via SW-846/0251 1 0.040

Field Filtering: _..p and Turbidity via SW-846/21308 1.5 0.091

Sampling Methodology: Low Flow Sampling 2 0.183

Laboratory: Apha Method of Shipment: Courer

ronats Tp = R3SHPOIZCRL)

1gallan = 3.78 liters

TataSheet. xistermplate-iow flow
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Well ID:

LY —

AR

Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfili, Devens, Messachusetts

SeSlR

Date:

Project Number;  284350.0m.02

Time: l | 25

Condition ? C)

Pend Prezy

Weather ConditionsC_{ €. (aAD®
PID - {ppm)
Sample Team : *

Well Stabilization Data

YA

53

3G

G,

219

Well Depth I l‘ ‘ QZ (FT.)  Datum @m ; Time Purging begins (T,): m
Static Water Level o+ s (FT.) Diameter : ’ Water Level at time T,
Water Column {FT.) Purge Method: - Time Purging ends: (T,) __ 1 1%
Water Level at time T,. "9 - ﬂk
VYolume Conductivity Purge rate
Time Removad pH {mSicm) TEMP.{C) Redox {m¥] | Water Jevel (Ft) |D.0. {mg/L) | Turbidity (NTU}) {Lpm} Appearance
<5 NTU preferred
. and+/-10%> 1 0.3t0
+f-01 +/-3% +/-020r3% +/-10mv - <{.3f. +/-10% NTU ' 0.5LPM
- ’ M .
\2F el 7S ONY /0 35 6/ L2 llios 0.3

TYL

Mot 72 P %

‘;Cb‘{q'

9,52

-S3

A3

1,20

0y
o.M

HY S

1=

Nox i

S

-89

s

.3\

|

{vis

(2L

oMY

§.53

A

IEnd

A X

p AN

%S5

-3

AN

E

.
6D

Gl

J

AFTER SAMPLING

SAMPLING

Date

Remarks:

R TA) o
Time:
Field Filtering:

Sampling Methodology:
Laboratory: Alpha Method of Shipment: Courier

Analysis: Total As, Fe, Mn, Mg, Ca, Na, K viz SW-B46/ 5010B
Alkalinity via SW-846/22208, Chlaride via SW-848/0251%
and Turbldity via SW-848/21308

Low Flow Sampling

Diamater {inch}

Gallon / Fot

= delta wt. {ff

= volume kst (pallovs)

1

0.040

15

oo

0.163

Tp= B3 SHP crs?xab

1gallon = 3 78 litars

LowFlowDataSheet xdstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling ~

Project Name: Sheplay Hill Lanuﬁ vans, Massachusetts Project Number: 284350.0m.02
Well ID: ~Of~ Date: "l'i [ X ﬁ Time:
Weather Conditions (Qb‘r" a

PID -

{ppm) Condition j.da’ " ’ -
Sample Team ¥ . ..
. ell Stabilization Data .
Well Deptht ‘! g F X (FT.)  Datum %TSOL' Tirme Purging begins (T.).__& O\D’Z

Static Water Level __Ts (FT)  Diameter 2= 1 ** . L - Water Level at tme To, %, 24
Water Column {FT.) Purge Method:__[&ea = F'tnx__‘\,—/ T Time Purging ends. {T1) _g 41 .B
Water Level at time T, ,jl%
Volume Conductivity Purge rate
Tire Removed pH (mSiem) TEMP,{C) Redox {mV) | Water fevel (Ft} | D.O. (mg/L)| Turbidity (NTU) (Lpm}) Appearance
T <5 NTU preferred
—Tr and +/ - 10% > 1 0.310

0¥ |sC (.23] ,290 | (003 -4k | 4.2L¢) 1,33 |0.5 | Thal
63 .50 V073 29[ 1O.$H-SO %2 .5¥|,%\ |5

]
12 lsov .23 2a1 |p.Jb[-52 [vze [SHL=oR .5 | |
e 10,506z .250 [Io.46S3 | %2 (038 |5 | &

AFTER SAMPLING R o '
SAMPLING
Iﬁa%j Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-848/ 60108 Dlarneter (inch) Giallon / Foot * dslta w.t. {16 = valume Iost {gallons)
Time: ) Alkalinlty via SW-B46/23208, Chioride via SW-845/8251 1 0.040
Fteld Filtering: D - L

0.081

and Turbidily vie SW-846/21308 . -« 1 5
Sampling Methodology:  Low Flow Sampling .

Laboratory: Alpha Method of Shipment: Courigr -
Remarks:

0183

0= B3P O] 3FAL)

1gallon = 3 78 tars

LowFiowDataSheet. xlstermplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachuselis_______ Praject Numbar: 284350.0m.02
Well ID: g?!:] L=-15 Date:__ ¢} J | Slgb Time_&RESS
Weather Conditions _C.Y € ong™ (o

PID __ I, (ppm) Condition
Samplé Team

- n Well Stébilizatipn Data .
Waell Depth &c ! (FT.}  Datum i Time Purging begins (To): ™

Static Water Level ___“@QQ(FT.) Diameter : "' ’ Water Level at ima T, 2D
- -
Water Column {FT.) Purge Method: - . Sﬂ “'o(.a Time Purging ends: (T,)

. Watar Level at time T. _13'1 8

Valume Conductivity . - Purge rate
Time Remaved pH {mSicm) TEMP.(C} Redox-{mV) | Water level (Ft} | D.O. (mg/L)| Turbldity (NTU} {Lpm} Appearance

T ’ <5 NTU prefarred
and +/- 10% > 1 0.3to
+/-0.1 +/-3% +/-0.20r 3% +/- 10 mv < 0.3 ft +7-10% NTU 0.6LPM

8S [ o L VW omy |ost | $6 i%.2% [e4 /60 . 35"

0702 $13 ) 11 |[0-53 | sl | 1528 |2BFs® LT 55

630Q S.79.2% [19.520 P9 | Sker 1328 3T |35 [rear

o912, | SL 15F% (29 o Sq[YY |1$.29 | .s%| IR [.3%
01l 3L | 5H (7% oS | 40 NLIF | FFl- 24 | %]

AFTER SAMPLING [P

SAMPLING
Date:_J/ /i Analysis: Total As, Fa, Mn, Mg, Ca, Na, K via SW-84&/ 60108 Diameter finch) | Gallon / Fool * dlta . {1t = vgluma lost {gafions)
Time: ) Alkalinity via SW-B46/2320B, Chioride via SW-846/9251 1 0.040
Field Filtering: and Turbidity via SW-B46/21308 1.5 .01
Sampling Methodblogy: Low Flow Sampting 2 0.163
Laboratory: Alpha Method of Shipment: Couier 1gallon = 3,78 liters

Remarks:

LowrlowDataSheet xistermplate-low flow

i /7&7/;;%7‘-
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Uiy il Vond- frron

chusetts

Project Name: Shepley Hill Landfill, Devens, M
well ID: ]ﬁs -0t Date:

Weather Conditions

Field Data Sheets for Low Flow Ground Water Sampling

Project Number; 284350.0m.02
Time:_ Y%y

PID oy D {pp LoC K
Sampla Team _‘IgﬁLM -

_ Well Stabilization Data
Well Depth * A{FT.)  Datum _Tb P Time Purging begins (T,): o ﬁ q 5'
Static Water Level {FT.) Diameter : e Water Level at time T, z z - 3
Water Column (FT.) Purge Method: 1 f lowd ":' 0\;5 Time Purging ends: (T))__ 12 "Em

Water Level at time T, 'ZZ. ? 9

Volume

Canductivity Purge rate
Time Removed pH {mSfem) TEMP.(C) Redox {mV) | Water level (Ft) | D.0. {mg/L)| Turbidity (NTU) {Lpm}) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3t
+/-01 +/-3% +/-020r3% +/-10my < (.3 ft +/-10% NTL 0.5LPM
1005 | &L 443 | o5t |09 lpe2 2280 100 |43 L3S Cleod
ol |76 8% | .s3% | (124 |~(08.6|22-9% |079 | .37 |.30
10177 .80 SHL | U.36|-[05.5 222 poz|.24

1072 (0L |55 .53F |[L33|-I0%3

22.7%

6.7Z

1
e—"-——_

AFTER SAMPLING
& e P ] SAMPLING
Date:_% / Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-845/ 80108 D inch) Gallon / Foot * delta w.i. () = volumne |ost (gallons)
Time: ] Alkalimty via SW-B46/23208, Chioride via SW-848/9251 I 0.040
Field Flitering: _ED and Turbidity vis, SW-846/21308 15 009t
Sampling Methodology: Low Flow Sampiing 2 0183

Labaratory: Alpha Method of Shipment: Courier
Remarks:

1gallon = 3.78 liters

LowFlowDataSheet xisternplate-low flow
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me Mren

Project Napne: Shepley Hill Landfill, Devens, Massachpselts
Well 1D: Date: ﬁ ~\%
Weather Conditions Vwudn, S0°S

Project Number,_284350.0m.02
Tite: (DS

S

PID (ppm)’ Condition [0 - ATY

AN

Samplg Team T2 @ &

Field Data Sheets for Low Flow Ground Water Sampling

Well Deptr __ 3 2.0 1D (FT)

Catum
Diameter :

Well Stahilization Data
[ -

Static Water Level _Z.%-T.1. (FT)

‘ 7
Purge Method:_bgﬁ_o;a_,_pgw\" C

Time Purging begins (T,): ?3 !
water Level attme T, 2. Z. Z.{

Water Column (FT.) Time Purging ends: (T;) _| TS
Water Level at time Ty, 22- 3{
Volume Conductivity Purge rate
Time Removed pH {mSfem}) TEMP.{C) Redox {mV) | Water level {Ft} | D.O. {mg/L)| Turbldity (NTU}) {Lpm) Appearance
<5 NTU preferred
and +/-10%>1 D.3to
+/-04 + 1 - 3%. +/-020r3% +/-10my <031t +/-10% NTLU 0.5LPM
A0 38 et .OOF 128 "S3 2235 {f | 120 |39 |JeanC
il . _ .
55 | S0 lele | rooF [IL30 =25 |22.35 |[s9 | -8%F | 3Y

G,

Y el

o | (.50 Lot | 1.3

%

27.35

1-06

.29

Laboratory: Alpha Method of Shipment: Courier
Remarks:

= &
AFTER SAMPLING
f [ 53 c E SAMPLING
Date: Analysis: Total Az, Fe, Mn, Mg, Ca, Ma, K via SW-846/ 60108 Di {inch) Gallon 7 Fogt * dolta w t, {ft} = volume lost (gaions)
Time: _ /2D Alkcalinity via SW-848/23208, Chioride via SW-846/0251 1 0.040
Field Ritering: m_ and Turbidity via SW-B46/21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0.163

tgallon = 3.78 lilers

LowFlowDataSheet. x stemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley gﬂ LarHill, Devens, Massachuselts, Project Numbar. 284350.0M.02
Well ID:__ S =SB -1 Date: ’ i I P} 4 Tima:
Weather Conditions ’ -~
PiD___ArPe {ppm) Conditich = oy
|Sample Team EH' ! | ;[i
Well Stabilization Data
Well Depth Q:;Q FT.) Daium (AT Tima Purging begins (T, 2. 4
Static Water Level _0 1Y (FT)  Diameter:__ &4 'S Water Lavel atlime To. "4} &4 §
Water Column (FT)  Purge Methoti__IEre o so s , 1 ~$\0Q Time Purging ends: (T}
Water Levei at time T;.
Volume Conductivity Purge rate
Tima Removed pH {mS/em) TEMP.(C) Redox (mV} | Water level (Ft) [D.O. (mgil)| Turbldity {NTU) | (Lpm) Appesarance
<5 NTU preferred
and+ /- 10% » 1 0.3t
+/-01 +/-3% +f-020r3% | +/-10mV < 0.3t +/ - 10% NTL 0.5LPM
: ; -4 T ligny otureg <
2OF 450 dods| D02 | 16,33 18] oy Sh 25,2 L3R P Eac He 1255
2\ e — ’ - - =
243 .oty 297 |yl -3 | B3B3y 332 | 35 | @138 3

(309 034 . 232 | [2.20] ~ G PR Yo|z6.0| 95 ||

(21 % W9 . godiidnd .ﬂh&h!'fréﬁs_rpﬂ.ﬂd#’e]_afy%sﬂ.b\v\pbé

———
[P 56,0
4t SAMPLING
Date: 1/} { <t/ Analyais: Totat A5, Fg, Mn, My, Ga, Na, K by S\W-848/ 60108 Damsterinch) | Gaton/ Foot | * oea st () = voksme lost {galions)
Time: } - . Alkafinlty by 23208, Chioride by 0251, Sultata by 1 2.040
Field Filtering: V] 9038, Nitrate by 450G, and “Turbidity by 21308 1.5 0.001
Sampling Methodology:  Low Flow Samoling 2 0,163
Laboratory: Alpha Method of Shipment: Cougjer 1galion = 3.78 filars
Remarks:
Sample 1D =

LowFlowDataSheet xistemplate-low flaw
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepiay Hill Landfifl, Devens, Massachusetts_____ Project Number: 350.0M.02

Well ID:i__Syipa-sS=Hoy  Date: G | R/ Time: ﬁ

Waeather Conditions __ S, BWwE0S LD

PID__ pIbw (ppm) Condition _ AT — 3D ek

Sample Teamn ;] & ‘ Lr2 ) =~

; Well Stabilization Data

wellDepth_03. 38 (FT)  Dpatum__ BTERUCc. Time Purging boging {1,y 12 2 > 1

Static Water Lavel __| 2Z, SZ. (FT.)  Diameter:__ 2~ _ Water Levet at time T, 12, S2Z

Water Column FT.) Purge Method:__p< 1SV lric Time Purging ends: (T) 1 30 &
Water Level attime T, | Za ™t

Volume Conductivity Purge rate
Time Removed pH {mSfcrmn) TEMP.{C) Redox (mV) | Water level (Ft} |D.C. (mg/L}| Turbldity (NTU} (Lpm) Appearance
<5 NTU preferred
and+f-10%>1 0.3to
+/-0.1 +/-3% +/-020r3% { +/-10mV <0.3ft +/-10% NTU 0.5LPM

Y 72 .30 | M 2RS4 27299 hib ] 35.0

2 \ O (7| W6 | L3 |09 /249 JpaM | 165 lsLen

ol | | FVen6| B0 | W28 s d2.ua p. 13| §.23

N

130G | 14 L 76| 306 | W27~ 1(3.3 1249 [0.13| nog [BLvm

- SAMPLING

Dale:ﬂ -¢ == Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 Diameter {Inch) Gallon / Foot * dita w.. (i) = volurme lost (galions)
Time: __Lfbj_ Alkalinity by 23208, Chloride by 8251, Sulfats by 1 0.040

Fleld Filtering: __\J'©O 8038, Nitrate by 4500, and Turbidity by 21308 15 0.001

Sampling Methodology:  Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courier 1galion = 3,78 litars

Remarks:

Sample ID = lz)"l SH MOS “,07\\_&)

LowFlowDataSheet. dsternplate-low flow

Vorwraf cf’-"')z"'ﬂ-i“
7

6/ o \.J._Q_

124) 32| 30z | Jh4O| -n4. 412,49 |47 | €T.O| KUM  clecde Sighiy o lova
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachusetts
well ID:_D M - O - 358y Date:
Weather Conditions
PID _ pJ iy

Sample Team

Project Number: 284350.0M.02
Time:

s
{(ppm) Condition cg&eé = o A (C

Well Stabilization Data

gq "":l‘ {(FT.) Datum

LowFlowDataSheet. xistemplate-low flow

Well Dapth BToPNC Time Purging begins (To}:ﬁ._' 63% S—
Static Water Level_S, 33  (FT)  Diameter:_2 " Water Level at fime T,
Water Column (FT.) Purge Method: _hg_ﬁg_i!m@‘h&\ *'I(.__ Time Purging ends: (T,) _| O 2.,
Water Levelat tme T,, < { S+
Volume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.(C) Redox {mV) | Water level (Ft) |D.0. (mg/L}| Turbidity (NTU) {Lpm) Appearance
=5 NTU preferred
and+)‘ 10%>1 0.3to
+/-01 +/ - 3% +/-020r3% | +/-10mV <03 f +/-10% 0.5LPM
s e 16.35] 550 o 8% [TFR2 | 9YY Jecz (19 o5 tear [Fals Fiscd:c o
000 YL (634, 595 |Uz) BB 998 |szol i oS |aese o
7 — - _
S| Do G s, SSH NBG|-Fz | 9S [0] S klear (]
. = - -
Joog| Ji a3y S92 1h3e ["Fre|%ye e YT [0S |4 j
oz | (3L g, 3sT . 599 4B -8B | 147 ezt p<d [ v |
{o oo SANPLING
Date: ™~/ ' &~ &% Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 Diametar (inch) | Gallon /Fogt | detta w.t ft = volume ost {gallons)
Time; _____ (OMT Aikalinity by 23208, Chloride by 9251, Sulfate by 1 0.040
Field Fiitering: _ ND 8038, Nitrate by 4500, and Turbidity by 21308 1.5 0.001
Sampling Methodology:  Low Flow Sampling 2 0162
Laboratory: Alpha Method of Shipment: Courier 1gallen = 3.78 Wers
Remarks:
Sample ID = B"“ }\MO'SPﬁﬁ lg)
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LowFlowDataSheet.xIstemplate-fow flaw

Field Data Sheets for Low Flow Ground Water Sampling
Project Name: Shepley Hill Landfill, Devens, Massachusats Project Number: 284350.0M.02
Well ID: 5&5@5&\"5& LO° Date: (E;E ‘,32& E Time:
Weathar Conditions FHM -p3 33
PID Athe {ppm) Condition _ &S \-&ac (4
Samplg Team
' Well Stabilization Data -
Well Depth ___ (0B, 02 (FT) Datum___ BTOPN L Tire Purging begins (T.J:_ 0 292 &
Static Water Level__H. 3% (FT)  Diameter: 2" Water Level at time T, I
Water Column (FT.) Purge Method:_\ % 5w~\?\¢- Time Purging ends: (T,)
Claeurnd o3 ) Water Level at time T,
Volume Conductivity = Purge rate
Time Removed pH (mSiem) TEMP.{C) Redox (mV) | Water level (F1) | D.O. (mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0.3to
+/-0.1 +/-3% +/-020r3% | +/-10mv <031t +4-10% NTU 0.5LPM
Dl nagpec] oy [e e\ wipdec e wuit [wor [ omninge
H - ’ -
D35 {;n"*—'?' a"?'BLT /ZOO 80::) # >|WO Clom‘)k_; ﬂii.\?ﬁ'. (:3(‘ a_/ij
y Grz| 2 || -G 0,53 i
¥ Coodd ond., C Ned (_I'nub cel) "'CY\NPC\T&‘{\'\“-JF
7 e SAMPLING

Date:_pt“%/g&_ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 6010B Diameter {inch) | Gallon/ Foot * detta wt (it} = volume lost {gallons)
Time: __d ¥\ Alkalinity by 23208, Chloride by 8251, Sulfate by 1 0.040
Field Filtering: !\_.‘.O 8038, Nitrate by 4500, and Turbidity by 21308 15 0,091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Gourier 1galion = 3.78 liters
Remarks:
Sample 1D = Rf—i SHW &5 RciBLQ)
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Field Data Sheets for Low Flow Ground Water Sampling

Praject Name: Shepley Hill Landiill, Devens, Massachusatts, Project Number; 284350.0M.02

Well ID:_IHWN -S89 -514 Date: & [\ Z. fex Time_1 15 O
Weathgr Conditions
PID ) & (ppm)  Condition _ e
[Sample Team J
Well Stabijlization Data
Waell Depth 1S/ 44 (FT.)  Datum FBTZ)G'A Time Purging begins (To):_" I
Water Leval at time T, .S Y

StalicWaterLevel&cj:! (FT)  Diameter:__ & " NSV

Water Column (FT)  Purge Method:_}&tm_q& fad Time Purging ends: (T,) \ = O%
Water Level at time Ty ls ,3

Volume Conductivity Purge rate
Time Removed pH {mSicm) TEMP.{C) Redox (mV} | Water level (Ft) (D.O. (mg/L)| Turbidity (NTU) | (Lpm) Appearance
<5 NTU preferred
and+/-10% =1 0310
+/-01 +/-3% +/-0.20r 3% +/-10mV < 0.3t +/-10% NTU 0.5LPM
— -— 2 . —
Y3 | 23 &= |93 AYLE |1n. 00 -9 |15 Qi j.F a.5 CAC w v
— -~ -
S8 | 20 l6o) |2/ |12.00[740.3 |48 (017 S

ot | 22 L Ke! |48 | tLeco F90.5| /.75 Cle | [,z |os

SAMPLING
Date:_lo/ 1 2/ A  pnalysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 Clameter finch) | Gallon/Foot |~ detta wit. giy = volume lost (galons)
Time: (Z.T.¢ Adkalinity by 23208, Chioride by 9261, Sulfate by 1 0.040
Flefd Flltering: _____:JD 2038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 2 0.163
1gallcn = 3.78 kera

Laboratory: Alpha Method of Shipment: Courier

o - BHSHMST 3 1A

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

Project Name: Sheptey Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
well ID:__2 oA QS ~33 Date: (o 112106 Time:_1 O D
Weather Conditions -,
PID _ Y (ppm) Condition _Ca X
Sample Team | !ﬁ | gé ~
eli Stabilization Data
welDepth _ Co | Y FTy)  Dawm _"RTT DI‘JQ.Q— Tirme Purging begins (T,):_ L © DG @ d | 0 N
Static Water Level % )(FT.)  Diameter:__ %" water Level attime T, 2,4 | (# 2 f6 o t) SNz

Water Column (FT.) Purge Method: _spwd -ﬁgg !{JC ‘:!b&?d \-\k.c..... Time Purging ends: {Tz}_/lcj

Water Level attime T;. l: J’O

Volume Conductivity Purge rate
Time Removed pH (mS/cm) TEMP.(C) Redox (mV} | Water level {Ft) | D.O. (mg/L){ Turbidity {NTU) {Lpm) Appearanca
<5 NTU preferred
and+/-10% =1 03ta
+/-0.1 +/-3% +/-020r3% +/-10mV <031t +/-10% NTU .5LPM
—
wig | o L |\ To ~

o | G L
Y [ 1S
NIsT 21w

30 LY 1) |0 [ LB 106 ] 238 | Uewr
52058 [NL23 -3 1S® od] | 14 |5 [cleac
A 1o | Iz ~Bhz) 1.S0 (00| (L |0,5] clens

3
A

I3l 2»C 0z 147 | A g hio (912 6 (o3 | ciea~
29 25C1C37 « T3 F| Db | -850 10 [0 Len 6.5 |clee
V2 H 2610 | 2 T Y2-399 1090 gazl s (65 | (w0
P20 235Uzt 22 VMO -3524 1,90 [auizl 1Y a4,

SAMPLING
IDate:;; 2 Z ;’ tj Analysis: Towl As, Fe, Mn, Mg, Ga, Na, K by SW-B46/ 6010B Di {inchy | Gation / Foat * delta w., i) = voluma Jost (gallons)

s

BN £ MO e B

»

Time: _Lj_j_?:_o Alkafinity by 23208, Chioride by 8251, Sulfate by 1 0.040
Field Filtering; _®8 9038, Nitrate by 4500, and Turbidity by 21308 15 0091
Sampling Methodology: Low Flow Samplin 2 0.163
Laboratory: Alpha Method of Shipment: Courier \gallon = 3,78 liters

fomonr - [ SHM O] 1A\
B iond 1O Mok Srahih

LowFlowDataSheaet. xstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepleytal Landf‘%Devens Massachuseﬂs Project Number:  284350.0M.02
well ID:__ D HIVWA ~ 94 ~S1C Date: ‘ﬂZ% Time: O
Weather Conditions -
PID___ (ppm) Condition LY sce
Sample Team
Well Stablllzatlon Data
Wall Depth go. 5Cf (FT.) Datum = % VO C Time Purging begins (T,}: IL".)Z)—D
Static Water Level£®8 2.2+ (FT)  Diameter:_2 °° A Water Level at time T,, 2.‘% E
Water Column (FT.) Purge Method:ﬁ-wu.i Flons /,'Dd.r-fs\u\'\‘\-c_ Time Purging ends: {T,)
Water Level at ime T, 21 2 <4
Volume Conductivity Purge rate
Time Removed pH {mS/em) TEMP.(C) Radox {mV) | Watar lavel {(Ft) |D.0. (mg/L}| Turbidity (NTU} {Lpm) Appaarance
<5 NTU preferred
and +/-10% > 1 0310
+/ -1 + /- 3% +/-0.20r 3% +/-10mV <03 ft +f-10% NTU 0.5LPM
|, - -
}(HS’ ¢35, 665 '/01 2| ﬁ(nf 72.2% lq S = 5\.‘5&\-}-1&4 f.’.)ouu)(,/
)KC) 8 I— G gl-[ éé;fb /O#\g[ " ?18 .}C') ?)L“ . 5’ .3\\:3\.341 < koq\by
IC)S"'I o= d S‘-l ) Q@Q} 0, ®b —?7.51 Z . 2R 1,? 24 59 Shighly Clo ay
1058| ‘2 |GsY| Lot J0.6¥|~580] 228 [IF [

batert o T2 T
Time: ) ! j

Field Filtering:

Sampling Methodology:  Low Flow Samnling

SAMPLING
Analysis: Total Az, Fe, Mn, Mg, Ca, Na, K by SW-846/ 50108 Diameter {inch} Gallon / Foot ‘ geltawt (it} = valuma lost {gallons}
Alkalinity by 23208, Chicride by 9251, Sulfate by 1 0.040
9038, Nitrate by 4500, and Turbidity by 2130B 15 0.091
2 0.163

Laboratory: Alpha Method of Shipment: Courier

Remarks: B\‘l ?\_’qu 8] CL\/\)

Sample 1D =

1gallon = 3.78 liters

LowFlowDataSheet. dstemplate-low fow
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Field Data Sheets for Low Flow Ground Water Sampling

|Praject Name: Shepley Hill Landill, Devens, Massachusetts Project Number: 284350.0M.02
Weil ID: - - X Date: Time: flz 55
Weather Conditions _=fnde ¥S (5 by
PID PN LAY (ppm) Condition LOCK,
Sample Team
Well Stabilization Data -
Well Depth '35 ! "'c\ (FT.) Datum ATe PJCC Time Purging begins (T.,):J:’ﬂ’ g
Static Water Level (FT.) Diameter:__ 2.” Water Level at time T, B[‘_-il-"*(d / 6 ) 195 en (“/ 1Z-
Water Column (FT.) Purge Method: Fp{g‘ :‘m.] L Time Purging ends: (T) 133
Water Level attime T,. -“i‘q‘-"
Volume Conductivity Purge rate
Tima Removed pH {mS/em) TEMP.(C) Redox (mV) | Water level (Ft} | D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3to
+/-0.1 +/-3% +/-D20r3% | +/-10mV <031t +/-10% NTU 0.5LPM
1319] e |1 63% 2572 llomo | ~F2<] 195 |14 3.4F |4 | Cleay
| 123/ [BC [ cal] 35S loo| -8 295 643 5,35 Lde [cleer
329 7,05 LGP 5% | odo | 2F [ 395 |0 H3.33 |46 | |

133

220U

[

S F 0073621299 LG Ao

13734

24 C

Cdf]

\ 2.3| N
5K o 05 Ak 495 | L6 | ae | b

Remarks:
Sample 1D =

Laboratory: Alpha

. SAMPLING
Date:_f‘Jﬂ_/_Qf Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 Di {inch) Gallon f Foot * delta w.t. (i) = valume lost {gallons}
Time: _| Alkalinity by 23208, Chioride by 9251, Sulfats by 1 0.040
Field Filtering: _pJ0) 8038, Nitrate by 4500, and Turbidlty by 21308 15 0.091
Sampling Methodology: Low Flow Samplin 2 D183

Method of Shipment: Courier

BY SHM GG 32X

1gallon = 3.78 liters

LowFlowDataSheet. dstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
Well 1D:__SHM -5 =P A Date: &/ R/OO Time:
Weather Conditicns
[P0 _yxe {(ppm) Condition — toe Lol
Sample Team
Well Stabilization Data \ ‘.é
Well Depth qur (a Y.(F*r) Datum _&M,_C,_ Time Purging begins (T,): Joj, A6 / ¢
Static Water Level {FT.) Diameter : Water Level attime Tp, 75 jeve]
Water Column {(FT.) Purge Method: lgg - e poi i3V ‘_ Time Purging ends: (T,) __{{ S
Water Level attime T;. Z L ‘3
Voluma Conductivity Purge rate
Time Removed pH {mSfem) TEMP.(C) Redox (mV) | Water level (Ft) {D.O. (mg/L)| Turbidity {NTU} {Lpm) Appearance
<5 NTU oreferred
d+/-10% »1 0.3t
fw +/-01 +/-3% +/-0.20r3% +/-10mv < {.3ft +/-10% * +NTU 0.5LP(:u"I
zo| $6.0| «7 13 /0,3% L2 | BB 5| fzel.5 |sise~
p——
29| (9k- | fdo| (e | jonl-12% | i€ [, 22| , 32 \‘
L it [ — - i
172 21 | WM i | o -S| 306 |2 ] .64 [iS | @
3 \
124 249¢ | & e oo 9,0 | 33 |as] g (s |
L} T
(90, 2| €30 %6 | e b -3 3F 49| 113 1
-
2 - s SAMPLING
Date:_lg " / LA Analysis: Total Az, Fe, Mn, Mg, Ca. Na, K by SW-846/ 80108 bi finch) | Galon/Foot| * detaw. ) = volume lost gallons)
Time: ! ‘ 5Q Alkalinity by 23208, Chicride by 8251, Suffate by 1 0.040
Field Filterihg: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.081
Sampling Methodology: Low Fiow Sampling 2 0163
Laboratory: Alpha Methad of Shipment: Courior Jgallon = 3.78 liters
Remarks:
Sampie ID = 3L'\ N oS4 ,A\/\-)

B SHAMET LW

LowFlowDataSheet. xisternplate-low flow



Project Name: Shepley Hill Landfil, Dgvens, Massachusetts,

SHM-05 —4|B

Porvonifr e
/

Field Data Sheets for Low Flow Ground Water Sampling

Project Numbar: 284350.0M.02

TP

Well ID: Date; Time:
Waeather Conditions ____ = NG w3 &N
PID AlDbc (ppm) Condition g@b- [N =1 (i
Sample Team
Well Stabilization Data
Well Depth _ M=) (FT)  Dawm __ B 0PNL - Time Purging begins m):J_l;Q?
Static Water Level (FT.)  Diameter ; 2 Water Level at tima T, zj‘“ elb tex)
Water Column (FT.) Purge Method: | ga)_ ]ng_ Y ’ Pe RS A\ Y W Time Purging ends: (T,) _LLS§:
Water Level at time Ty, L ‘i(o
Volume Conductivity Purge rate
Time Remaoved pH {mSfem) TEMP.{C) Redox (mV) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10%>1| 03to
+4-0.1 +/ - 3% +/-0.20r3% | +/-10mV <03H +{-10% NTU 0.5LPM
. -,
9629 |3l 53t 658 |50]2F [12]| Y50 |.S
- —
ST 10L-1625] ,<3F |ioSS [~ 3837 %e [215]2.3) | S | creer
-~
sy Lize [eadl <391 1051F2333 | 1.5 |20 OR | .S | cvear
» > - =
Y _
< SAMPLING
Date: & ¥ / ©7 Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inch) | Gelon/Foot | * eta wa (i = volume tost (gallons)
Time: & B Nl Alkallnlty by 23208, Chloride by 9251, Sulfate by 1 0.040
Fletd Filtering: __aX>> 9038, Nitrate by 450€, and Turbidity by 21308 15 0.091
Sampling Methodology:  Low Flow Samplin 2 0.163

Laboratory: Alpha Maethod of Shipment: Courgr

BHdsHMOoI91R\A)

Remarks:
Sampie ID =

1gallon = 3.76 liters.

LowFlowDataSheet. xstermplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hili Landfill, Devens, Massachusetts  Project Number: 284350.0M.02

Well 1ID:_SHm~-0F ~HIC Date: %c@ Time:

Weather Conditions “W~OWRES

PID b B (ppm) Condition C-\C‘)'CQ o L /e i

Sampie Team M&
) Well Stabilization Data
Well Depth q 3 L‘)?— (FT.) Datum BTD UC-C-— Time Purging begins {T,): £

Static Water Level t (FT.)  Diameter: Water Leve! at time T, o (T % wele Wfﬁ)

Water Column (FT.) Purge Method: & \S“\'o.‘t 4 # !Q Q\Q\.D Time Purging ends: {T1}\ \ H
Water Level at ime T, S ‘2_‘1

Volume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.{C) Redox (mV) | Water level (Ft) [ D.0. (mg/L)| Turbldity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10% =1 0.3to

+/-01 +/-3% +/-0.2 or 3% +/-10myV <{.3ft +{-10% NTU 0.5LPM
s Puied pr‘obf:'

1051 4L |28 S el [F13221%.29 (3.3 4./ |.4) |Geur

Jos2 | FSUACT | st | 10,66 <1237 [ 87 |18 | 7.22 [0 [clear e

”02— ﬁ.ﬂ, g5 !%9 [O. &= 1349 '}3;2‘5 03 : HO| clecy JFEh""',':TI'
109 oL |68 15" oL |-139.9/%-29 K. 3|3.00 |,dO
7“0 _CZ"L/’?«OO PR ]b:(."“""qilq\ “3:2‘( 01,(0 2;!% 40
WHlL 190 ot <72 | |o6I-19.6| 3.29 R(S1),59 [s40

SAMPLING

.J o .-
Date:i{ I / i Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SYy-848/ 60108 Dt {inch} Gallon / Foot * dalta w.t, (ft} = voluma lost {gallons}
Time: 1 Z. 5 Akalinity by 23208, Chloride by 9251, Sulate by ] 0,040 :
Field Filtering: L IO 9038, Nitrate by 4500, and Turbldity by 21308 15 0091
Sampling Methodology: Low Flow Sampling 2 0163
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 liters

|

LY T
‘“{\.../‘-—"—"

Remarks:
Sample 1D = ’/] /' 5

By GH IO

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

r.-,2ct Name: Shepley Hill Landfill, Devens, Massachusetis
Wetl ID: — Y2A Date: %[j_ﬁp—.—

Weather Conditions _SA€C ¢ oy <& =

Project Numbgr; 284350.0M.02
Time:_ {25 S

gial:r)nple TeamN | (ppm) Condition 48_9521 N &) LOC_JC_
Well Stabilization Data
WellDepth & 4y (FT)  Dawm BTOCOLC. Time Purging begins (T.),_1 2 &
Static Water Levell_._m_(FT.) Diameter : , ’ Water Level attime T,, "2, %()
Water Column {FT.) Purge Method: |£E"€“mg ,P{ ﬁffﬁ@...\‘\“u‘( Time Purging ends: (T,) z
Water Lovel attime Ty, "2 | § 2
Volume Conductivity Furge rate
Time Removed pH {mSicm) TEMP.{C) Redox (mV) | Water level {F1} | D.O. (mg/L)| Turbidity (NTU) {Lpm} Appearance
<5 NTU preferred
and+/-10% =1 C3to
+/-0.1 +/-3% +/-020r3% | +/-10mV <0.3H +/-10% NTU 0.5LPM ‘
1255| 4= 6.02] ou | in3512/46.00 2.52 |4us| U7 oy | Cleas
1355 S oN3 | 10.2341122.3|2.S24,72 ;
3eg] L |M[.092 [Jo.30] 1281 9809524, | (
el L s8] 042 [oad3z.02.52 [4331,60 L5 )
13)0 1351598 .oz | 10:260]137.) 12,52 500 et | | /
1370] 1YL |53 642 | [0.351 14902 563 L /
241 16 & |59 o492 ][0 39)/42.0[2. 5 [s.05z2 [& [ (
i 20L [5,300 , 042 | tod] 142, 9] 2,52 | 5,654 L |
SAMPLING
Tme LD o o 2 SR " R —m————
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
1Sampling Methodology: Low Flow Sampling 2 0.183

Labaratory: Alpha Method of Shipment: Courier

Remarks: BL_!SHMOS qu\f\J

Sample ID =

1gallon = 2.78 liters

LowflowDataSheet,xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hil La£dfitl, Devens, Massachusetis

Project Number: 284350.0M.02
<

A

Jeed  (EPAAP

Well 1D: - - Date: Time:__
Weather Conditions _ EMMC XL GEh % .
PID __ P> {ppm) Condition ST
Sample Team -
Well Stabilization Dat
‘Well Depth gl ?2 {(FT.) Datum ?_}"\:e"a?a\sg?g e Time Purging begins (T,): _@?
Static Water Level &2 23 (FT) Diameter:__§ ' Water Level at time To _Z. , 3%
Water Column (FT) Purge Method:__lemad ~ S ionsd { (:_\_e,-rla#r._su\'\';(, Time Purging ends: (T.) _| 11
Water Level attime Ty, 21 “f‘}_.
Volume Conductivity Furge rate
Time Removed Pk {mS/cm) TEMP.(C) Redox {mV) | Water level {Ft} | D.O. (mg/L})| Turbidity (NTU}) {Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0.3to
+/-01 +/-3% + /- 0.2 or 3% +/-10mv <03 ft +{-10% NTU 0.5LPM
{30 7 Y4z o, S
1339 18L |62y S5k | /0931320 | 2,92 |oaE]| 151 6.5 |Cler
139(] 22 Q33 55% /052 FR ] z.yz |03 F3 |05 |ereoes
Nas| 29 161 . 9B /oS I-95.0 Z.42p 14 7. €9 e 5|
139 20, L93l LS5 10903 2,92 002 11 3 les |

Remarks:
Sample ID =

Laboratory: Alpha Method of Shipment: Courier

A4 SH™v o S aBuﬁ

Vel SAMPLING S5

Date: {2 ]/ L/‘*B Analysis: Totai As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 ¥ Dismeter {inch) | Galion/ Foot | __* detta it (i — volume (ost {gaifons)
Time: Adkalinity by 23208, Chioride by 9251, Sulfate by 1 0.040

Field Filtering: 9034, Nitrate by 4500, and Turbidity by 21308 15 6.091

Sampling Methodology: Low Fiow Sampling 2 0.183

1galion = 2.78 liters

LowFlowDataSheet. xistemplate-low flow
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Waeather Conditions

Project Number: 284350%0.02
Time: L T

Field Data Sheets for Low Flow Ground Water Sampling

|Project Name: Shepley Hlll LandFill, Devens, Massachu
Well 1D:_SHIL - 2 Date:_(n s; 105
iti -Vl =Lk

PID ol B = {(ppm} Condition ¢ m:!
Sample Tearn
g Well Stabilization Dat
Well Depth 25,5 FT.) Datum BBTBI(;Z?II‘?.'}_aa Time Purging begins (T] ‘ﬂ , ; 5 qul"
Static Water Lavel _ 244, 5% {(FT.)  Diameter: Zh ~ Water Level at time T, Zﬂ, 5
Water Column (FT.) Purge Method:___ {g&r Crrog bes / | 9wl "C\OUS “rime Purging ends: {T;) _[SYS
Water Level atime T,, 2.4
Volume Conductivity Purge rate
Tima Removed pH {mS/cm) TEMP.(C} Redox (mV) | Water level (Ft) |D.Q. {mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0310
~< +/-0.1 +/-3% +/-0.20r 3% +/-10mV < 0.3t +/-10% L Q.5LPM
(0% |YL Ly .02z | /h6Y [ISB3| 24948 |lL4] 3B | Clead”
1S9 [ &SF |0zt |4 |2153] 29.5BISF 45 r
W e G2k o2y B8 2204 | 29SS 4 N
(5191 10 [€3,02 [/42512233 24,55 | % .5 /
|gal 1B (6.0, ooy [ 1),32]2248 | 24.$S] 4% < |
ALE)L |5a ] 021 (11922708 249,55 L9 \
LS G [s8H 020 | ILSS [22%7 [s+s S
15291 Josu| 5 oz ) Ul S) 12314 2¢.;ss IO L
Dﬁe% :‘ota!As, Fe, Mn, M ICa, Na,KbySW-LMIGGmE Di tnch) | Getlon/Foot | - dalte w.t. (i) = volums lost (gallons)
Time: kalinity by 23208, Ghioride by 9251, Shifate by 3 0040
Field Filtering: __p' 038, Nitrate by 4500, and Turbidity by $1308 15 0.081
Sampling Methodology: i 2 0.163
Laboratory: Alpha Met nt: Courier 1galion = 3,78 liters
Remarks: gHoTSHLa3 \ )
SampleID- > <
(§1® 920 |5 7 ) Tl g3 = tl VAT [ThdD [ i3
{.OQFIEDataShe X t&ﬁpl e-ﬁwf%w t &% 1 | [,u"') ka }3"]’ 1‘4\6 ”quI

'

110

eSO
2.1

/1. D
cin.Q
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Field Data Sheets for Low Flow Ground Water Samplin

Project Number: 284350.0M.02
Time:

Project Na-l'l)é'lj: %Iey Hilt Landfill, Devens, Massachusetts_ .
L

Well ID: Date:_ 6”170

Waeather Co diti(ons OVvEZL g A

PID N (ppm) Condition  goodt

Sampie Team 1> {ti

Well Stabilization Data -

Well Depth 22 ' ’ZS—{FT) Datum ‘3TQP\‘ C C_ Time Purging begins (Tol:jé%'?’_‘

Static Water Level _"1.°7 (FT.)  Diameter:_ & ‘I 1 Water Lovel attime To. "\ T .

Water Golumn (FT)  Purge Method: _gac <\s AeN A ¢ :, fous - o Time Purging ends: (T}
Water Level at time T,. q‘

Volume Conductivity Purge rate
Time Ramoved pH (mS/fcm) TEMP.{C) Redox (mV) | Water level (Ft) | D.O. (mg/L}{ Turbldity (NTU) {Lpm} Appearance
<5 NTU preferred
and +/-10% =1 0.3t0
+/-01 +1-3% +/-020r3% | +/-10mV <0.3ft +/-10% NTU 0.5LPM

s -2 {72 An leet™

(103 av (5 o2 940 |-479 |77 0.2 [fa.172 |43 LAY ¢

e |3« psgloid (30 S |75 [oAz) Siol |43

s v kyqloowd (9.9 370 |7.7% o] 3.5

3 i N . o t
({28 35t HE|O (2T |9 ((, |-276|7.7% |p22] 2277 |42
-3
13,3 b=
SAMPLING
Analysis: Total As, Fa, Mn, Mg, Ca, Na, K by SW-846/ 60108 i {inchy | Gallon / Fool * delta w.t. () = volurne |ost {gallons}

Time: Akallnity by 23208, Chioride by 9251, Suffate by 1 0.040

Field Filtering: N 9038, Nitrate by 4500, and Turbidity by 21308 15 0.081

Sampling Methadology: Low Fiow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courler

RS HLA W

1galion = 3.78 iters

Sample ID =
LowFlowDataSheet. xistemplate-low flow
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Field Data Sheets for Low Flow Groun

Laboratory: Alpha Method of Shipment: Courier

e [3Y4 00O SHL A

Project Name: Shepley Hill Landfill, Devens, Massachusetis Project Number: 284350.0M.02
Well ID: J\:\L_?_?F Rate M Time: CEJ
Weather &tdmons DU eSS oA~
PID {ppm) Condition __ (L)
Sample Team
Well Stabilization Dat -
Well Depth Ll—:l' ) Datum ‘T‘Oﬁ o S aRPQ. Time Purging begins (T,): )w>
Static Water Level (FT.)  Diameter:_ &' , Water Level at time T, 5. SS”
Water Column {FT.) Purge Method: IDLQ - ; [Tt Zpg y:i 5-&:;_\\'\* L Time Purging ends: (T,} > A0
Water Level at time T,. M
Volume Conductivity Purge rate
Tima Removed pH {mS/cm) TEMP.{C) Redox {(mV) | Water level {Ft) | D.O. (mg/L}| Turbidity (NTU} (Lpm) Appearance
<5 NTU preferred
and+/-10%>1| 0310
+/-01 +/-3% +/-020r3% | +/-10mv <03 ft +/-10% NTU 0.5LPM
we | S kay o s7Y 6.27|-39.( | .20 |2.( |09Y |,5
e P
weo | 7.5 ey7|os7d | 1027 Ly 7|30 lo€ | 923 |3
to2s” | /o (49 |y57/ |r10¢% |-s2.9 | % |o/3 <
030 |25 Lso |los7 |70 529 (5520 p.3 |os0 |5
27 4 SAMPLING
Date:_(a_/ / Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 Dismeter (inch] | Gallon/Foot | * delta wet. (ft) = volurmg lost (gallons)
“1Time: o Alkalinlty by 23208, Chioride by 9251, Suliate by 1 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0.183

1gallon = 3.78 fters

Sample ID =
LowFlowDataSheet.xlstemplate-iow flow
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JProleet Name: Shepley Hill Landffill, Davens, Massachusetts

Well ID:__SWipy)- % - 22& Date: o
Weather Conditions OQQFCO.S'\‘ GOSN
|PID N A {ppm} Condition va:\

Sample Team "'ré / I? [

Time:

Field Data Sheets for Low Flow Grou

Project Number: 284350.0M.02

ater Sampling

Well Stahilization Data

Datum _| JCC
o T

Well Depth_ Q2,1 2— (1)

Time Purging begins (T,): @ K

Static Water Level (FT.) Diameter g Water Level at time T,,,
Water Column (FT.) Purge Methed: *DC.,(‘\Q \'c.\-'rlc.. / (é - (Q'U"- Time Purging ends: (T,) lQS
Woater Level at ime T,. ‘1! ﬁ
Volume Conductivity Purge rete
Time Removed pH {mS/em) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) | (Lpm) Appearance
<5 NTU praferred .
and +/-10% > 1 031t
+/-04 + /- 3% +/-0.2or 3% +{-10mv <03 + /- 10% NTU 0.5LPM
ey | R e ] sy [leAF [ Vez] 95F (013 ] 3,23 |o 5 | Sleor
149 | 26,50 651564 11o)F [ 11151 658 (a2 |Z,.9) |65 |citene
1055 _Z:SL C.s2 ’ /é;z ‘O,'_-P t 1Y 915C\ 0_}_2_ IFLQ OS5 | cl\ea
W05F| 2.6 Gos !, 56( /0,08 |- F 457 0 )2 12T o | cles
SAMPLING
Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-8467 560108 Diameter (inch) Gallon / Foot * gelta wi. (i) = voluma |ost {gallons}
Alkalinity by 23208, Chloride by 9251, Sulfate by 1 040
Field Filtering: - 9038, Nitrate by 4500, and Turbidity by 21308 5 0.001
Sampling Methodology: Low Flow Sampling 2 0.163

qLabonatory' Alpha Method of Shlpmenl Courier 1galion = 3.78 liters
Remarks: @
Sample ID=_

LowFlowDataSheet. xisternplate-low flow
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Project Name: Shepley H]II Landfill, Devens, Massachusetts,
Well 1D: - Date:
Weather Conditions _% Sy

-
ALY

Project Number: 284350.0M.02

Time:

Field Data Sheets for Low Flow Ground Water Sampling

jPID (ppm) Condition __ (smeeats = W0 & 8 ¢
Sample Team
Well Stabilization Data
Woll Depth C'z.q?. Datum BT OSCE Time Purging begins (T,): ’
Static Water Level (FT.) Diameter : "I- v Water Level at time T, [ 6/ &
Water Column (FT.) Purge Method: - Wi Time Purging ends: (T,) _H:l_‘:_
Water Level attime Ty. ‘1, 2, ‘7
Vaolume Conduetivity Purge rate
Tima Removed pH {mS/em) TEMP.{C) Redox (mVY) | Water leval (F1) |D.O. (mg/L)| Turbidity {NTU) {Lpm) Appearance
<5 NTU preterred
and +/-10% » 1 0.3t0
+/-0.1 +/-3% +/-020r3% | +/-10mV <03 ft +/-10% NTU 0.5LPM
wou| 1 (o] 527 [1o.5%]-844 (9,25 |12 .50 pu@uim
el 170 Gool Y21 57 Sy Y251, M2 | ) | Cleae
GUCS™ 2522 9 ~Held G235 |25 1 |
48 210 [638] 523 oS4~ 3| wzs |17 Y
MeS 235 16033 522 [JodS | -T3,H 4,29 |-/ F

Laboratory: Alpha Method of Shipment: Courier
Remarks:
Sample ID =

B SHMGWS BW

H SAMPLING
Date:. / Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diametor fnoh) | Gallon/ Foot | * delta wit. () = volume lost (gallons)
Time: Alkalinity by 23208, Chioride by 8251, Sulfate by 1 0.040
Field Filtering: __AJD> 9039, Nitrate by 4500, and Turbidity by 21308 15 0.091
|Sampling Methodology: Low Flow Sampling 2 0.163

1gallon = 3.78 litars

LowFlowDataSheet.xlstermplata-low flow
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Field Data Sheets for Low Flow Ground Waiter

Project Name: Sheplay Hill Landtill, Devens, Massachusetts Project Number:_284350.0M.02

Mo Wd

Well 10;_ ¢ - — Date:_& - Time:
Weathier Conditiops _ a0 S
PID MA» {ppm) Condition 5@ - e LAk .
Sample Team ﬁm&
Well Stabilization Data
Waell Depth jq\ LZ 43’.) Daturn BTV TimePurgingbegins(rn):fE\l_a‘ N
Static Water Level _ 3, HO™ (FT.)  Diameter:__&f ¢ Water Level attimeT.,:j‘ao‘* (L(btﬂ‘- )
Watar Column (FT.) Purge Method: |g:_c'\:ai&\k‘, [l ZIG‘-Q"'?!Q\_Q Time Purging ends: {T;)
Water Level at time T.
Valume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.{C) Redox {mV) | Water level (F1} | D.O. (mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10%>1| 03t
+/-04 +/-5% +/-020r3% | +/-10mV <03H +/-10% NTU 0.5LPM
135 5V 0% [ 1o 1052 3.3 |.BG| o045 [N [Clea-
o) B 16.56] A 0022 [~is23 | 329 [L32 (3.0 |4 | Qleer
1909 o sCless| 73S | J0S 1020l 3.3 [I9 [LF 1.4 | cear
/70? €.00 6,55 '716 [0, (> -10Z.S 51)‘} r’G ’ Clear

c e

M| ol 1655 FFF 022 [~pysin At IS | 42 \Y
> _ _ ¢ ) - - . -
O (1 5vloSS] A L0 20t | 3 LS a4 [ | —
2 SAMPLING

Date: Lo/ 7/ O%C Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter grom) | Gallon/ Foot | * dehta ws.f) = volume fost 'galions)
Time: _ / Alkalinity by 23208, Chicride by 5251, Sulfate by 1 0.040
Field Filtering: \ 9038, Nitrate by 4500, and Tuyrbidity by 21308 15 0.091
Sampling Methodology:  Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courier

Remarks: B‘_‘ S‘__"\/\qtaos C. \/\ll

Sample ID =

1gallon = 3.75 lters

LowFlowDataSheet. dstemptate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

beuebrél))

Y

LProjeet Name: Shepleybill Landfill, Devens, Massachusetis,
well ID:_ 5L~
Weather Copditions At TR () 2
lPiD li(\}?’i ~~  (ppm) Condition

SarnEIe Team E !M é

Project Number; 284350.0M.02
Time:

Well Stabilization Data

—
Well Depth ’1 'Q,{ ) Datum BYQeuC < Time Purging begins (T,): Q iz 6 @) )
Static Water Level (FT.)  Diameter:_Z . Water Lovel at time T, izél-k-e—bﬂr)‘ 3.95
Water Column {FT)) Purge Method:___ [y~ :*,&5“' ve flny C(. DA Time Purging ends: {T,) jﬁij‘_
Water Lovel at time T, ’\ .°I“|
Volume Conductivity Purge rate
Time Removed pH {mSiem) TEMP.{C}) Radox (mV) | Water level (FY} | D.O. {(mg/L)| Turbidity (NTU) {Lpm} Appesarance
<5 NTU preferred
and + /- 10% > 1 0.31t0
+/-0.1 +/ - 3% +/-0.20r 3% +/-10mY <0.3f1 +4-1¢5% NTU 0.5LPM
0930 1,5 |57 o4 | BD |2o%l| 4,59 (236 | Z.45 |y ¢S
519 sbicd) .82 %1 r¢z |Lys
ME‘) i : roq 7' [ ZD?I’.B KJQ 11_ ?D 2 3 P C...’e«o\l\
oA | 23 A | F2|20t412.99 L3 (.0 | Y
|0t JUsSLic 2 on e (RVEG eot ) | AT 123 (1,46 |6 Kleam
09t ||| (1 047 1,2 |2067| F A |- 2o]0.53 |04 Clear
V6.0
. PO SAMPLING
|Date: EJ%_/_& Analysig: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diaretar (inch) | Gallon / Foat * delta w1 (i) = voluma iost {galons)
Time: £ foet> Akalinity by 23208, Chiorlde by 9251, Suliate by 1 0.040
Field Filtering: __MD; 9038, Nitrate by 4500, and Turbidity by 2130B 15 0.081
Sampling Methodology: Low Flow Sampling 2 0.163 2 D 2 013 Grod
rLabomtory: Alpha Method of Shipment: Courier 1gallon = 3.78 liters
Remarks:
Sample IsD = @ 'BL‘ O(I:l S'-i L% 5 \/\} ’7
DieY .
Yy L -4 ("f ey nlo \,\m
LowFlowDataSheet. xistemplate-low flow 120 L »
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Field Data Sheets for Low Flow Ground Water Sampling
|Projett Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
Well ID: - Date:%ﬁfr Tirne: Q
Waeather Conditions_ SWYWD W IeCD (OO "Gl
PID O (ppm) Gondition "~ .
Sample Team \)
-~ Well Stabilization Data /
Well Depth /7 5 ﬂ} {FT.)  Datum B3TO P ,\E} Time Purging begins (To):ﬂ?
Static Water Levi (FT.) Diameter:___ 2 *' Y Water Level at time T, '
Caann!
Water Column (FT.) Purge Method: JSA_E\M_I_‘;MM AN Time Purging ends: (T} _I_LD_‘i
N f Yo s )Water Level at fime T;- : i l ?"
Volume Conduetivity Burge rate
Time Removed pH {mSfem) TEMP.(C) Redox {mV) | Water level (Ft) 10.0. (mg/L)| Turbidity (NTU) | (Lpm) Appearance
<6 NTU preferrad
and +/-10% > 1 0310
+/-041 +/-3% +{-0.20r3% +/-10mV < 0.3t +/-10% NTU 0.5LPM
- s — o
0559 J (- 6,5 Nol| 1oz W2d | S99 35 0.5 wiesd
- ”
e ML L |G S g WS [\ S8 M WSS Creud
- ! — g -
OHL® oot el R o e Tha i) BTS2 VI B O ¥ I £
SAMPLING
Date _LEJ_QZ_/_W _, Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 80108 Diameter {inch) | Qallon/Foot | = deta wt. i) = volurne lost {gallons)
Time: (D [5) Alkalinity by 23208, Chloride by 3251, Sulfats by 1 0.040
Field Filtering: _ AYOD 9038, Nitrats by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: |ow Flow Sampling 2 0183

Laboratory: Alpha Method of Shipment: Courier

Remarks:
Sample ID =

1390 SHLED W

1gallion = 3.78 Iters

i\l
D~
LowFlowDataShest.xistemplate-low flow " U'b)‘ o ng
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Field Data Sheets for Low Flow Ground WaterTSampIing

|Project Name: Shepley Hill Landfill, Devens, Massach Project Number;,_284350.0M.02
Well ID: S H L — { Date: & Tirne:
Weather ConditionsC_ | @0y FO°F
[PID _n3id pm) Condition <20
Sample Team E‘? !i L_)
Well Stabilization Data ;E:E ‘: /
Wall Depth 1' ‘C‘) (FT) Datum__—TOQ v Time Purging begins (T,): 9
Static Water Level _S» (FT)  Diameter: 2 *’ Water Level at tme T, 4 4 F&
Water Column (FT.) Purge Method:__{ s — Yo Time Purging ends: (T,)_ }5°3 |
Water Lovel at ime T, T; *3 ,)
Volume Conductivity Purge rate
Time Removed pH {mSfem) TEMP.(C) Redox {(mV) | Water level (Ft) | D.Q. {mg/L)| Turbidity (NTU) | (Lpm) Appearance
<5 NTLU preferrad
and +/-10% > 1 0.3tc
+i-04 +/- 3% +/-020r3% | +/-10mV <031t +/-10% NTU 0.5LPM
ISz 1653 (75 1239 (134 | 5.3) o2 2,34 LE [Clear
/S)F 199 126,215, 33|08 f-1¥ |.5 | 4

/521 | 2. 0L /}72

1L30

[ 30:0O

S¥35

ks

Q.95

S

D

Pl 6,55
%.0L 6,94 172

0.

3

1,32

[l lo

5,23

Y

0,5 | €

1522 1S AL 3 13
_A):S,L_Lé' /Lélt sl [ Z#2.

L34

/308

5/8/3

O]

O

N

" . SAMPLING
Date:gf - f_@ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 6010B Dizrmeter (inch) Gallon / Foot * defta w.l (f} = volume lost {gafions)
Time: | g""% o Alkaiinity by 23208, Ghiaride by 9251, Suffate by 1 0.040
Field Filtering: 9038, Nitrata by 4500, and Turbidity by 21308 15 0091
Sampiing Methodology: Low Flow Sampling 2 0,163
Laboratory: Alpha Method of Shipment: Courier 1galion = 9,78 liters
Remarks: -
Sampie ID = quooﬁ\-“.-l 3 \/\}

MLk & Jdeod anks in well *

LowFlowDataSheet. xstiemplate-low flow
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PIMP

well 1D;_SH.C

PID

Weather Conditions

o\e e

Field Data Sheets for Low Flow Ground Water Sampling

Project Name; Shepiey Hill Landfill, Devens, Massachusetts

“Ol— Slor

Project Number- 284350.0M.02
Date: =9 ~0& Time:_OFS 5

Sample Team _T & [ D~
Well Depth _ | 2 £ '_'l (FT)  Datum

Static Water Level .95

{ppm) Condition "E\J ook

(FT.)

Well Stabilization Data

Diameter ;

BTOSC

{

Time Purging begins (T, J ¥S&
Water Level at time T, fg aq S'

Remarks:
Sampie ID =

Laboratory: Alpha Method of Shipment: Courler

RH SHP0\ 3%

Water Column (FT.} Purge Methad: ‘@2 cisdel N\ves Time Purging ends: (T} Dﬁ%
Waier Level attime Ty, @i 77>
Volume Conductivity Purge rate
Time Removed pH {mSicm) TEMP.{C) Redox (mV} | Water level (Ft) | D.O. (mg/L}| Turblidity (NTLU) {Lpm) Appearance
<5 NTU preferred
and+/-10%=1| 0.3to
+/-0.1 +/-3% +/-0.2 0r 3% +/-10my < 0.3 ft + /- 10% NTU 0.5LPM
- —2 -
05¢/ | 5.8 |t.$% 0.0 ! 094 |-22.0| ¢.95 077|020 o5 | clad
~— —_ -~ —
05/ | % (C7o0%! [ 119¢ oS | <98 |oso|UT3 o
—_ — -
o9zl S 685 10.0%Z [ {190 |-\ | «AS  |ogt [U.\3
_é o . SAMPLING
Date: 3¢/ [ Lo Analysis: Total As, Fe. Mn, Mg, Ca, Na, K by SW-846/ 6010B Diameter (inehi | Gallon/ Foot | * detta wir (i = valume st (galions)
Time: Alkalinity by 23208, Chloride by 9251, Suliate by 1 0040
Field Filtering: [QO 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0183

1galflon = 3.78 lters

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

|Project Name: Shepl Hill Landfjll, Devens, Massachusatts
well ID:__S WEF-a (- 37 Date:_L—%-06
Weather Conditions ___ 9 v € T8 ¢

IPiD _&olA {ppm) Condition oo ¥

Sample Team \

Project Number: 284350.0M.02
Time:_O% 31

Well Stabiljzation Data
well Depth___ 11,2~ (FT) Datum BTO%&

Static Water Level 5 |fi(¢ (FT.)  Diameter: 1

Time Purging begins (T, 10?3 t
Water Level at time T, 5 o~ LH!-

Water Column FT.) Purge Method:_Q€<\> e\ \Ve Time Purging ends: (T,) Q9O 3

Water Level at time T. !5| io
Volume Conductivity Purga rate
Time Ramovead pH {mS/om) TEMP.(C) Redox {mV) | Water level {Ft) | D.O. (mg/L}| Turbidity (NTU}| (Lpm) Appearance
<5 NTU preferred
and+/-10% > 1 0.3to
+/-041 +/-3% +/-020r3% | +/-10mV <D3ft +{-10% NTU 0.5LPM
B3 | fle o7l o5t | 1S |29 | .56 b | /.56 |08 | Qlec
$S% 128 k(4 |0053 | Ii¥ Fiefq 5.9 oo e 1
N SAMPLING

w Analysis: Total As, Fe, Mn, Mg, Ca, MNa, K by SW-846/ GO10B Di {inezh) Gallon / Foot * delta w.t. (it) = volume lost {gallons)

Time: (3] ﬁ fZ Alkaiinity by 23208, Chioride by $251, Suliate by 1 0.040

Field Filtering: _@ 9038, Nitrate by 4500, and Turbidity by 21308 15 0.091

Sampling Methodology: Low Flow Samplin 2 0163

Laboratory: Alpha Method of Shipment: Courjer 1galion = 2.78 lhers

Remarks:

Sample ID = Bq 5 'b'l PO‘ 3:}'% \/\.)

LowFlowDataSheet. xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number; _284350.0M.02
Well ID:_D%Q Oy ~2%M  Date: W Timey
Weather Conditions _¢WCK Lo %
PID \_.\W\ {(ppm) Condition 6@;_2:)_
Sampie Team
Well Stabilization Data
Well Depth ql 05' {FT.) Datum Time Purging begins (T, o):iB
Static Water Level 3,50  (FT.)  Diameter X3 | " Water Level at time T, _ "R %6/t
Water Column (FT)  Purge Method:__ycac-iStaltic Time Purging ends: (T)
! Water Level at time T. 5: D@
Volume Conductivity Purga rate
Time Removed pH {mSfcm) TEMP.{C) Redox (mV) | Water level (Ft} | D.O. (mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
ard+/-10%>1| 03t
+/-0. +/ 3% +/-D20r3% | +/-10mv <031t + /- 10% NTU 0.5LPM
/ Vgt
082‘8 7|SL_ 6. 20| 225 }/JL;'} --?L*O 3)b—o O loly 3 ) CiCer
0832 |10¢ 70| /225 | 1| 3926, F| 3,50 [OSTeb3 | S [Ueur
! —
083b| j2 L G20 . 225 /), 38|-F40[3.50 04 [o43 |. S
- . o~
bR (Yl |¢ 29 225 | L36|-HB| 3 DY |.el | S|l
PR P SAMPLING
Date: e/ ) /A Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 6010B Diameter {inch) | Gallon/Foot | * della wt. {} = volume lost {galions}
Time: _ QZF5% Abalinity by 23208, Chloride by 9257, Sultate by ) 0.040
|Field Filtering: MQ 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.081
Sampling Methadology: | ow Fiow Sampling 2 0.163
Laboratary: Alpha Method of Shipment: Courier 1galion = 3.78 litets
Remarks:; o
Sample 1D = BLJ( SHQO ‘ B%A\Q

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

Project Name: Shepley Hill Landfili, Devens, Massachuse! -
Well iD: - Date: _QM

Project Number: 284350.0M.02
Weather Conditions __ & {@ g r— Z p0)=

Time:_ QY9 2.0
PID g {ppm) Condition f gaéi
Sample Team T & é Egg

Well Stabilization Data —
Well Depth 2(# © '—I'h\r (FT) THE AW Time Purging begins (T,): o 72_)
Static Water Level _/& : >, (FT.) Water Level at time T, ng e 5
Time Purging ends: (T,) miu o5

Datum
Diameter :

‘4/}

!
Uit it

Deogped IS¢ o

* OR.e d(‘offﬁ

@m)

Remarks:

Sample 1D = BL/OEI"L l S

Water Column (FT.) Purge Method: Porintali o
Water Level attime Ty, J g, | b
Volume Conductivity Purge rate
Time Removed pH {mS/em) TEMP.{C) Redox {mV) | Water level (F1} |D.O. (mg/L){ Turbldity (NTU) {Lpm) Appearance
s/ 10%1| 0310
+4-04 +/-3% +/-020r3% | +/-10mv <03H +/-10% NTU 0.5LPM
0% 3Y 52__ G.o7] o | 1o, 1x).8 /6 b \n 28] V-85 |a 48 | Clear
0935 | 4.5t 553,203 [/0.5) 945 )6 )T |0-34 048 | o jeer
091y $i351,/03 107 |19¢.5T16. 1\ 10,34 0,45 |Clec —~
093] S /62 y0.69 1/99.Q te. e 0.Y) |8 45 |\
O 5lal v 15,93 /0l /0.5)| B4 ve.lb 06l Llo oy )
/001 | (o) |5.99] /0D [/0,65]-120] 1e.1b 0,64 | f¥s RysT
/oos DB, 5LC.a0) . 10D | 106 [-:a%F |1 6.16 1065 sl 1045 L
Dﬂte:_(.‘t?./_(;_/ /2] Analysis: Total As, Fe, Mn, Mg, Ca, NT; :Ngi-mafsoms Digseter Ginchy | Galon / Foot ‘d_g_lE\lnr.I. t ~ volume lost (galions)
Time: Alkaiinity by 23208, Chiorlde by $251, Sulfate by 1 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0091
Sampling Methodology: Low Flow Sarmpling 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 ltars

Hawple Tme  dchuslly 1DFF bk

o

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

|Project Name: Shepley Hill Landfill, Devens, Massachusetis Project Number:_284350.0M.02

well ID;_fNS — Py Date:/p 49255 Time: | 2.4 S
Weather Conditions __¢7 _Im \adn/ YOO L=

|PID ] (ppm)/ Condition_cj_@ba_ﬁa_;q(.@
Sampje Team EE ‘Ez {

Water Column (FT.) Purge Method: Qfeﬁ" St e ¢ Time Purging ends: (T,) _1 32%

Water Level at time Ty, 2. Z., %i

OO b { Well Stabilization Data q
Well Depth , d FT) Daum TDE VO Time Purging begins (7| 24
Static Water Level ___ 722, (FT.)  Diameter:_ ] " Water Levet at tme T,, 22 I

+/-041 +f-3% +/-020r 3% +/-10mV < 0.3t +/«10% NTU 0.5LPM

Volume CGonduciivity Purge rate
Time Rehoved pH {mSfcmy} TEMP.(C) Redox (mV) | Water lavel {Ft) |D.0Q. (mg/L)| Turbidity (NTU) {Lpm} Appearance
<5 NTU preferred
and +/-10% =1 0310

S—\c\.& a<r bubbie

13rg] Tolle.tN 423 (13 0 [-92.3[22.35 6.8 0.4

134l . 9L]6ez] 496|296 |-38.] 22,800 |Lg) 104 |Clear

321 9, 516,63 96Y [12.56 |- 32.722.3% [003]0. [0 [clecr

%24 95 6.3, 9<F 1125415991 22.35 (003 [6.9Z |0t | Cieas

122 oulC.ez] sy [12.931-95.2122. 33 13030 oM | ctear

i SAMPLING
Date:#/ (¢ / FA[/ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inct) | Gallon/ Foot | *daltawd. [f) = volume fost (gallors)
Time: __y 3 2er™ /37 S Alkalinity by 23208, Ghloride by 5251, Sufiate by 1 c.040
Field Filtering: 5038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampting Methedology: Low Flow Sampling 2 0.163

Laboratery: Alpha Method of Shipmenf: Courjer

1gallon = 3.75 (iters

Smen- 3+ ODDONSP W

T on 202l < (B2Y bk cihuad Somple bive s (330

LowFlowDataSheet.xlstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
WelllDi___ pA'SS ¥ 2 Date: Le { (o (SO Time: t 24 X

Weather Conditions _ ¢ {dca dwy = oo~

PID [~ >, pm)Jr Condition 5;&9& [0 Lo
Sample Teant

Waell Stabilization Data

Static Water Level 22, Y% (FT.)  Diameter:_ &% !

Wall Depth 32,"‘3 {(FT) Datum_8 Tu E \C C , Time Purging begins (T,): ‘ E:SU

’ Water Level attime T, § ) 2. Y9 g (_&b '
Water Colurmn {FT.) Purge Method: ge eisbka it Time Purging ends: (7.} 13 ©

Water Level at time T4, 221 32_

+/-0.1 + /- 3% +/-0.20r3% +/-10mV < B.3ft +/-10% NTU

Volume Conductivity Purge rate
Time Removed pH (mS/em) TEMP.{C) Redox (mV) | Water level {Ft} | D.O. {(mg/L}| Turbldity (NTU) {Lpm) Appearance
=5 NTU preferred
and+/-10% > 1 030

0.5LPM

} 25Y ¢S] .ooq [14.93 =106 1232 56! Q0.+

S)igY [ F
G.f).) c 1o Claady

| L
Viso 350 |( 381 935 {[302 |73/ 272.3210,29 0.2 |
13314, 5" 1C34] . 9] 112,931 1%.% | 22.32/0,24 03z] [
3065, 6,33 ,95¢ 13127982 22.3200,23| 8, Z 032 W~

s ; [ SAMPLING
Dat‘*:,ki/_t_’;fﬂ Analysis: Total As, Fa, Mn, Mg, Ca, Na, K by SW-848/ 6010B Digtmeter {inchy | Gallon/ Foot * dolta wit. {ft) = voluma lost {galions)
Time: _DS;LJ._ Alkalinity by 23208, Chioride by 8251, Sulfate by 1 0.040
Field Filtering: N §) 9038, Nitrats by 4500, and Turbidity by 21308 1.5 0.0
Sampling Methodology:  Low Flow Samplin 2 0.163

Laboratory: Alpha Method of Shipment: Courier

e 12~ OONISPR G

1pallon = 3.78 liters

LowFlowDataSheet. xistemplate-low flow
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Project Name: Shepley Hill Landfill, Devens, Massachusetts
Well ID:__ Dt~ 95~

Field Data Sheets for Low Flow Ground Water Sampling

Date: Z o=

PID Do A

Weather Conditions <y toe TTOC

{ppm) Condition 5“5‘0 I

Sample Team 'rg iﬁ-

Project Numbar: 284350.0M.02

Time:_4 & &

v ocientt.

Well Stabilization Data

Woell Depth 1’- (X 2‘_ (FT)  Datum J’f«“sjg"f’ vre Time Purging begins (T, .,):_LO_IS'

Static Water Level _ D 3.Q2= (FT)  Diameter:__ ¥ " . Water Level attime T, 5 =, DZ.

Water Colurmn (FT)  Purge Method:_ |cicmyeebtmer  (aruarsd ros/ purse % Saplerime Purging ends: T,
Water Level at time T,

Yolume Conductivity Purge rate
Time Removad pH {mS/em) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mg/L}| Turbidity (NTU) {Lpm} Appearance
<5 NTU preferred
and+/-10%>1| 0.3to
+/+0.1 +/-3% +/-020r3% | +/-10mv <031 +/-10% NTU 0.5LPM
—_ Sk, s.
| T —
s S5 . 29 Dlz.%3 6o, IO Blovs o, 7
F* el laaodid =L IVEIIANCT o i Tl VERIAE S SO ESVIAL N
AV Ll v Wappeng
{a 3 SAMPLING

Date: _ / L“‘) Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-8487 6010B Diameter (inch) Gallon / Fool * daka wt. (f) = volurne kst (gallons)

Time: _’TLLD Akalinity by 23208, Chlorida by 9251, Suffate by 1 0.040

Field Filtering: aosa Nitrate by 4500, and Turbidity by 21308 1.6 0.0

Sampling Methodology: p-wjg 4 Sampie 2 0.169

Laboratory: Alpha Method of Shipment: Courier

Remarks:
Sample 1D =

R4 SHM 9310D W

1gallen = 3.78 fers

LowFlowDataSheet. dstemplate-low fiow
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Project Name: Shepley Hill Landiill, Devens, Massachusetts

Project Number; _284350.0M.02
Time:_ SNV O

Well ID:_Syviv ~ g Date:

Weather Conditions  \ @ eu— Y E

PID . {ppm) Condition NS LOC [&
Sample Team j

Field Data Sheets for Low Flow Ground Water Sampling

Well Depth 32a Zﬁ {(FT.) Datum
Static Water Level __2 @€ .S (FT)

Well Stahilization Data
r i
Diameter ;

Time Purging begins (T,):
Water Level at time T,

QY)Y
§J1Q\

Remarks:

Sample ID = _( !!g] Zx& j\—}(...‘_}

Collacte,

Water Column (FT)  Purge Method: ) ) Time Purging ends: (T,)_CH.S .3
ﬂ\ﬁaraj Water Lovel at time Ty, 'Lﬁ, (acl
Volume COnductIvIty Purge rate
Time Reamoved pH {mS/cm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. {mg/L}| Turbidity (NTL) {Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0.3 10
—— +/-01 +/- 3% +/-020r3% | «/-10mV <034 +/-10% NTU 0.5LPM
aze| 4 S L [1.37] ,032 |15.24 (528 | 9| 103] O | clee
Size| ¥-06 114 026 [13Ye|F3F | 297|109 0,5 |
97% A D o‘rbppf?b Y& dévanG] Y - | D53 o, % ) e
oizm| [YS 6T3],s2s (MMzy [/209] 2871 1Y 05| / e
ozl e e G 72l o2 (199 [1223075,69 o0 o®| [
6740 19,5667 .24 [14,53 (295 | 75,61 |10 ol |\
AR 2oL KM, 02Y [/493(/32.3/788 )03 0+ \
5199 12,5 (6.6l .o [ 1451113 [as. Mot [ nee foe | L
SAMPLING
Date: _/_..5_/ m Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-B46/ 50108 Diametar {nch) Gallon / Feol * detta w.t. (ft) = voiurna lost (galions)
Time: Alalinity by 23208, Chloride by 9251, Suffate by 1 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.081
Sampling Methodology: Low Flow Sampling 0183
Laboratory: Alpha Method of Shipment: Courier 1gallon = 3 78 liters

DuePO‘f e thisy e

LowFlowDataSheet, dstemplate-low flow
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Project Name:

Sample Team ;15 !g;

hapley Hill Landfill, Devens, Massachysatts
well ID:_ DAL - Y Da:e;LZ(aj_% Time:_<Q 50
Weather Conditions [ &=
PID PRI {ppm) Condition WS ek

Project Number: 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

Well Stabilization Data

Well Depth lqt bq (FT.) Datum C. Time Purging begins (T,}): OS
Static Water Level 8.9\ (FT.) Diameter i o2 Water Lavel at time T,.  £9.
Water Column (FT)  Purge Method: \sws Slea| pecishald o Time Purging ends: (T:) _J§ B&es
Water Leval at time T, 3435’
Volume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.{C) Redox {(mV} | Water level (Ft) | D.O. {mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+ /- 10% > 1 03t
2. +/-0.1 +{-3% +/-0.20r3% +/-10myv < 0.3 it jl-!-10% NTU Q.5LPM
liz4 [ 3FC 93] 067 | 34% |pe0 0,43 0,5 |elear
129134 6490 ,06F |23 [6d.F|33s 06196 6.5 |cloa~
//,22 3L 63? O+ Qj.’ZB C3.4 7. *5 O LS 0.5 kKleoy
W2 420 1638 .02 1324 [CLo 1925 1009 [LoTF 0.5 |clear

5 . . SAMPLING
Date:’/ © /(Do Analysis: Total As, Fa, Mn, Mg, Ca, Na, K by SW-B46/ 60108 Dismetor {inch} | Qallon # Foot ! deltaw it = volume lost {gallons}
Time: _) | Mo Akalinity by 23208, Chloride by 9251, Sulfate by 1 0,040
Fleld Filtering: _____ (WG 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Fiow Sampling 2 0183

‘Laboreiory Alpha Methed of Shipment: Courier

Remarks Oéaa 61’“—"{

Sample ID =

1gallon = 3.78 liters

LowFlowDataSheet. xlstemplate-low flow
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Project Na Shenplay Hill Langfill, Davens, Massachusetis
Well {D: (i Date: 27
Weather Conditions ( " O

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02

Time: ‘ ﬂﬂ 5

PID l\?&

(ppm) Condition

Sample Team

Well Depth \51:}5 (FT)  Daum__ BHyoOWC
Static Water Level _ 14 % (FT.) Diameter:___ "2 °

"nf)
=

Woell Stabilization Data
BHTO P\

-o—

Time Purging begins (T,): / OJ
Water Level at fime T, l 2 .s
Time Purging ends: (T,) __7 y A

Water Column (FT)  Purge Method:_to ~Fiac }Pgs-‘csm\-\-'- o
Water Level at time T,. l { :g(
Volume Conductivity “Purge rate
Time Removad pH {mSicm) TEMP.{C) Redox {mV} | Water level {F1) | D.O. (mg/L)| Turbidity (NTU} {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.310
+/-041 +/-3% +/-0.20r3% +/-10mV < 0.3 i +/-10% NTU 0.5LPM
/qﬁ 71—_ él 03 ,o‘ﬂ /Z;OO L’O,B y‘, gf ,}q IZ(_D "'S' C_\ec,\(-
L hd - —
1404 1358 , 03 12,03 3834 (L4 .25 .S
i3 547 .o¥S | 1204 37,2| } B |JF| 22 [.5 |[Uewr
IS W s tH o3 | NT6 | 3| LB\ LE | 1a | S [ Liea”
s Al e o %2 2Ly S ] ey |
pre| zese 330 - OTT| WIST 2ol lee [ S ] 48 | . <
..\ SAMPLING
Date:_@fﬂ_lgﬁ Analysis: Total As, Fs, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (incty | Gallon / Foot - delta wt. (it} = volums kst {gallons)
Time; % Alkalinity by 23208, Chioride by 9251, Sulfate by 1 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 0.163
Laboratory: Alpha Method of Shipment: Courier - 1galicn = 3,78 Iiters
Remarks:
Sampls ID = Q(O Dq D‘O S HL—S

LowFlowDataSheet. xisternplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hili Landfill, Devens, Massachusetts__ Project Number: 284350.0M.02
Well ID:_ S, — (O Date:__ % [ 3 QCQ Time:____ ‘ 5 Ezb

Weather Conditions _C.\€ou TFJ° & /

PID {ppm) Condition C\&Qd

Sample Team

Woell Stabilization Data

Woall Depth BQ' B65NFr)  paum Y0 O JSC

Time Purging begins (T)_i \4 b))
Static Water Level _2. T 'j@ (FT)  Diameter:_ 2 C
“F1oe)

Water Level attime T,, Z-S1.

Water Column {FT.) Purge Mathod: \i""“ﬂa\-ob I lowd Time Purging ends: {T,} Ei H
Water Level at time Ty, ¥
Volume Conductivity Purge rate
Time Removed pH (mSiem) TEMP.(C) Redox (mV) | Water level {Ft) | D.OQ. (mg/L}| Turbidity (NTL) {Lpm) Appearance
. <5 NTU preferred
and + /- 10% > 1 03t
+/-041 + /- 3% + /- 0.2 or 3% +/-10mv < 0.3 +/-10% NTU 0.5LFM
— — . . p— A}
UEai) “u 1.3 a2l | 1320]'e5 1‘1\56 jei65 55 | Clewr

Wl | P 1651 027 |[3.52 [131.F 29.56 |InZe 5>

| 40D L G:ﬁ 027 13,2814 ) 0. 34 oy

Mot [12,51_IC, 3kl , 0Z8 | 1245535 | 25 Slo|b. 37

o3| g, 80e M 022 13,33 [3.0] 29,56 1043 9% |teee
Mil] 1o 0de 31| .02 [t 1156, ]9, 56J035] 1.3 || Clear

SAMPLING
Date; L) Analysis: Total As, Fa, Mn, Mg, Ca, Na, K by SW-848/ 60108 Diamater {inch) | Gallon/ Foot * daita w1, {fn) = volume lost (gallons}
Time: i | Alkalinity by 23208, Chloride by 9251, Sulfate by 1 £.040
|Field Filtering: _ND 9038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Fiow Samplin 2 0.183
Laboratory: Alpha Method of Shipment: Courler 1galion = 3.78 litars

pemerke: D5/ 30(s S 1O

towFlowDataSheet.xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Nurmber; 284350.0M.02
Well ID:_ iR O Date:g.J_‘ngg: Time: >
Weather Conditions Tl 3T
IPID {ppm) Condition WO a e
Sample Team g} [g&
Well Stabilization Data
Well Depth 2 .} Datum VatTh B~ Time Purging bagins {T,): 123?
Static Water Level ;- _.ﬁ{l—‘!‘.) Diamater w"‘i ___‘ Water Loveiattime T, L F, Rz
‘Water Column (FT.) Purge Method:__ YBea =" ¥ (my = ‘l 3_('\/\!\6&)_5 Time Purging ends: (T,) _I 21 5
water Lovel attime T,,_ 2., © |
Volumea Conductivity Purge rate
Time Removed pH {mS/em) TEMP.(C} Redox (mV) | Water lavel (Ft) | D.O. {mgiL)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10%>1| 0310
+/-0.1 +/-3% +/-020r3% | +/-10mV <031 +/-10% NTU 0.5LPM
295 51 |3IS | L3S | 12,86 139 [28.82 | LE] SY | Cleav” |erzo
1249] 3L [roe] 358 12,67 | 13w 2500 1,322 72 e 9.5
= rd ,
15 S8V Rl s | 108 [1394] 1921 |08% Sz | e
. . — — :
257 [SLI | 338 | 1309 1918 | 28540052 )
ﬁ
(307 (2.5 | 2e8] 35S | 1302 <1 29.4%] . FS /
\Jod 2o 35k | 13103] 152.9] 29,51 467 ;92 \ [ IR.S
- o g i
VAol 5L | 2| , 353 13,20(/545 |15.55 | 463 ) 2
33 16 SW Rl 398 [32([557F29.6) |.6D] 3-3 S
SAMPLING
?::‘iﬁf__l_l i | e Analysis: :::ll] r:tsy ::.E:I:l;:gc; :,;,zﬂg;?ﬁm 8:;03 Dlam«:tertinch} Gal:;:o Foot |  *dashawi () = volurme lost {galions)
Fleld Flltering: _N.Q 8038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Samplin 2 0.163
Laboratory: Alpha Method of Shipment: Courer 1gallon = 3 78 litars
Remarks:
Sample 1D = OG) ‘3% SHV\,\C\g\ OQ,/

LowFlowDataSheet. dstempiate-iow flow
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Field Data Sheets for Low Flow Ground Water Sampling
JPra]ect Name: Shepley Hill Landfll, Devens, Massachusetts Project Number; 284350,0M.02
Well ID: Pyl 1 %ad) Date: ~  Time:J g%
Waather Conditions €. | Gx Q) Y =
PID_INIAS {ppm) * Condition (O )
Sample Team i.§ / IE J
Well Stabilization Data )_‘_E‘éﬁ% 75
Well Depth .} Datum TO | VCC Time Purging begins (T,):
Static Water Level __]* (FT.)  Diameter:_2 "' ‘ Water Level at time T, § 4,5 %
Water Column (FT)  Purge Method:_ p@CiSYaf fre / s ‘Qw) Time Purging ends: (T,) __[ &} 2k
/ Waler Leval attime T, | S a2—
VYoluma Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.{C}) Redox (mV) | Water level (Ft) | D.O. {mg/L}| Turbldity (NTU} (Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0.3tc
+7-0.1 +/- % +/-020r3% | +/-10mV <031 +/-10% NTU 0.5LPM
M4 [HC 639] aco (3L [-33.0[13.02]038[ 133 [0.95 538y ool
141316 L 6.35] 369 [I.GY |-42.6(/%,02/0.51[90.% Jois]|
Y228 L |63 332,65 | -410 2.0z [0.43] 9.3 (05| |
d2Uoq.5L [ 3l . 3FF[11.ST |- 613 802004345 F 0,45 | L
., _ SANIPLING

Dﬂte:_ﬁ_fL/_QQ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 Diamter {inchy | Gallon/Foot | * datta wit. {1ty = volume lost {pallons)
Time: /50> Alkallnity by 23208, Chicride by D251, Sulfate by 1 0.040
Field Filtering: [ ] 0 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0 163
Laboratory: Alpha Method of Shipment: Courier 1gallon = 3,78 livers
Remarks: .
Sample 1D = 0@660(3 ;\“‘L—\ \

LowFlowDataSheet. xisternplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachusetts

Project Number: 284350.0M.02

well ID:__ DL - \F Date: 0% Time_i 83y
Weather Conditions __ C A\ S o~ 00 ¥=
PID ™I >  (ppm) Condition ey = _,LMQ_LOC.K
Sample Team
32 3 Well Stabilization Data
Wall Depth X (FT.) Datum_{OP oY PV Time Purging begins (T.);_L3&=4— /o 35~
Static Water Level _2{, 4} (FT.)  Diameter: ‘5-! - Water Level attime T, _ % !+ -] Q]
Water Column (FT.) Purge Method: e - aw ] oy S k\ *—T T_ Time Purging ends: {T.}
Water Level attime Ty, {4 ‘5?
Voiume Conductivity Purge rata
Time Removed pH {mS/em) TEMP_(C) Redox (mV) | Water level {Ft} | D.O. (mg/L)| Turbidity (NTU) | {Lpm) Appearance
<5 NTU preferred
i and +/-10% > 1 0310
+/-0.1 +{ - 3% +/-0.20r 3% +/-10mV <031t +/-10% NTU 0.5LPM o o
- _ oo
roffe 1300 AN I -F IS5 BT 0.8 | 2%
Jos] |80 6.23./40 )5S |=/SO|2.59 n.4Y %]

.27

0,155

/2D

*él}

3/, 55

.53

299¢9

T

0. 153

1.0k

4.0

159

79991

<

¢.3

0.:/43

/). 09

9.0

Al ST

2.5
0.3

2999

—

Clo & p

TR

HOG L (LS (GG ot G [ 8.2 2155 [8.949] 1100 L
o 1135 6,18 [o.t90 )} 1 F (209 |13[59 095 |} 04 | L
(09 L dol® 131,139 a3 1234 2059 [03H Zol

SAMPLING

Datels / & 7 5

Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-B48/ 60108

Diarmater {inch} Gallon ! Foot * dafta w.t. {ft} = volume lost {_g‘a_l‘l'g_n;s_)_______
Time: ‘ {1To Alkalin'ty by 2320B, Chioride by 9251, Suffate by 1 0.040
Field Filtering: M 0 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1galion = 8.78 liters
Remarks:
sample D= D&OLOL SHLIF

LowFlowDataSheet.dstomnplate-low flow
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Well ID;

Project Name; Shepley HIII Landﬂll Devens, Massachuselis

Di-

Fleld Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02

Date: o

PID

Time:__| 33X

{ppm)’ Condition %@#wm

Weather Condmons C \ Q\»\B\J ASSE

Sample Team

Remarks:
Sample ID =

Well Stabilization Data
Well Depth 5! } 1;,§§(H} Datum l;) T(’) P\, Time Purging begins (T,): 338
Static Water Level _| (FT.)  Diameier: LJ " Water Level attime T, | ‘B, DI
Water Columnn (FT.) Purge Method: & sad - Y-‘gag. S Zlizr‘b\b.\ ‘I‘C Time Purging ends: (T,) _ O 5~
: Water Level at time Ty, _/_’&_BS-
Volume Conductivity Purge rate
Time Removed pH {mS/em) TEMP.{C) Redox (mV) | Water level! (Ft) | D.0. (mg/L}| Turbldity (NTU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3to
+f=-0.1 +/-3% +/-0.20r3% +/-10mVy <031 +/-10% NTU 0.5LPM
iyl ¢S kss 37z 1239 [-207 | 1835 (oY | /4.7 pyY
-~ Pl
i34s | 4 ¢ L3S 379 |izw p23S [ 1938 o5
— " -
1258 & LS9 ].37% |rz20 [c2c6 | 15357 |27 | s 4z o8
/02 |3 ¢35 |.383  |zsl 239 |3 3§ 123 %23 )48
1905 | /04— l¢sY9 (.38 11246 -30. 24535 o.2S| 3@e|) I§
SAMPLING
qDate &Q/La_/% Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 80108 Diameter (inch) | Gallon 7 Foo * dohe wt. () = volurna lost {gaions)
Tlme Alkalinity by 23208, Chloride by 9261, Sufate by 1 0.040
Field Filtering: N 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampiing 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1gallon = 3.78 Hars

Db 0lp o 5 L TO

LowFiowDataSheet. dstemplate-low flow
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1Project N
'Well ID:

Weather Condltlons I/
PID [ T

Field Data Sheets for Low Flow Ground Water

@. Shepley Hill Landflll, Devens, Massachusetts.
HOY - 93 -0 Dale

Project Number: %f%SS0.0M.m

Sample Team _T2 /{22,
Woell Dapth ‘ 3’4 ' 5

4@ % Time:__ [ 2 S

(ppm)" Condition smd

ampling

Well Stabilization Data

Remarks:
Sample ID =

PHSH

A3 O

06 1206 SHM 932

1galion = 3,78 liters

(FT) Datum_ KTOPEICC v Time Purging begins (T,): A%D
Static-Water Level (FT.)  Diameter:__ =t ** Water Level attime T, 41
Water Column (FT.)  Purge Method:_§TANY s Time Purging ends: (T;)_~—— _
Water Level at time T,
Volume Conductivity - Purge rate
Time Removed pH {mSicm) TEMP.{C) Redox (mV) | Water level (Ft) | D.O. (mg/L)| Turbldity (NTLU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0310
,:& +{-01 +/-3% +/-020r3% | +/-10mV <03t +/-10% NTU 0.5LPM 3/
) te)
| (0 21,57 e)3%
1232 Tibo | 152, 5] LFT 34 | 2280|013 « 4 (.3% I FAN LIa Ul PATRV-(EY
- +
] 0 G)II lq PoveiZd oo
THN .38 e \.o%
[ . g
133 y 5 3 L Ky R Zxip 2 )Y
e H«\. FRL S &
4
1) 4
1316 111,574 Y
Y 7 SAMPLING
Date; Q{ ' ,' A®)xd Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inch) | GaMlon/Foot | _* delta w._ (i} = voluma fost {gallons)
Time: AN Alalinity by 28208, Chloride by 9251, Sufate by 1 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.081
Sampling Methodology: Low Flow Sampling 2 0163
Laboratory: Aipha Method of Shipment:

Y H!S‘fbrw..m“w’, W, U Aops o 2T-30 bheShe
LowFlowDataSheet. xlstemplata -low &h WA PG) B "'O Bac
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Project Name: Shepiey Hill Landfill, Devens, Massachusetts,

Field Data Sheets for Low Flow Ground Water Sampling

Project Numbar: 284350.0M.02
Time: }O

Remarks:
Sample 1D =

BYODO P3P A

Well ID:__ P4 0 >y Date:

Weather Cdnditions _¢-\@a e e -

PID {ppm) Condition _%M

Sample Team (e

Well Stabilization Data

Well Depth___ [\ )Y (FT) Datum _AN™ Time Purging begins (T):

Static Water Level N P (FT.)  Diameter :_NE\ oy . Water Level at time T,

Water Column __yNPE (FT) Purge Method: N - 3\" oYXy i l pm 6"@“‘" ~  Time Purging ends: (T,)
Water Level at time T,.

Volume Conductivity Purge rate
Time Removed pH (mS/cm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. {mg/L}| Turbldity (NTU) {Lpm) Appeaaranca
<5 NTU preferred
and+/-10%=>1| 03to
+/-0.1 +1 - 3% +/-020r3% | +/-10mv <03 +/-10% NTY 0.5LPM
[S76] — 1694]./9F 18,9343 G52/ ¢S Clean
\ SAMPLING

Date _b_Dje_ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 60108 D {inchj Gallon / Foot * dolta wi (1) = volume Iost {gallans)

Time: w, Alkalinity by 23208, Ghioride by 8251, Sultate by 1 0.040

Fleld Filtering: _ vV 9038, Nitrate by 4500, and Turbidity by 21308 15 0.001

Sampiing Methodology: sewstwSameme (2vodo  Sinp'e 2 0,163

Laboratory: Alpha Method of Shipment: Courier @ 1gallon = 3.78 liters

LowFlowDataSheet. xIstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Na@ ley Hill Landfill, Devens, Massachusetls, Project Number; 284350.0M.02
well ID: 67 Date_hgz}_ Time:_{

Weather Conditigns POPL\\. LA E
PID 3,:}53: ﬁm) Condit ion NSl 0
Sample Team

Well Stabilization Data

Well Depth (FT.) Da1um K106 Time Purging begins (T): /
Static Water Level _ "2, S22~ (FT Diameter ;' Water Level at time T,
Water Column (FT.) Purge Method:_ L&\ ~ “ VO \. Time Purging ends: (T,) 5—
Water Level at time T,
Volume nductivity Purge rate
Time Removed pH < (mS/fem) TEMP,(C) Redox {mV) | Water level {Ft) {D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance

<5 NTU preferred
and+/-10%> 1 0.3t

+/-Q1 +/-3% +/-02003% | +/-10mV +/-10% NTU 0.5LPM

A

)
(]
=

425 | 6.0 (Ol 92 120 | -lbF 2o | —— |25 |Cice (™

(420 | D.OLIe.6S| HZ | 2.5 | -iz0y ozl — | 25| |

M35 9. 00U0672] 683 [ 12,33|" 123 o [ = | 2=

b e B fE

440 105U bl .6R0D 1263 *12.4 23| — .75

v,
SAMPLING

DatelO / Ly / Tlo Tl Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (nch) | Galon/Foot | ' ekaw.. () - volyrme lost (gallons)

Time: _[_q;S_ 20 Alkalinity by 23208, Chioride by 9251, Suffate by 1 0040

Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 15 0.091

Sampling Methodology: Low Flow Samgiing 2 0163

Laboratory: Alpha Metho _}I Shipment: 1gallon = 3.78 lilers

ek 139 ooz:@\\\so

LowFlowDataSheet.xIstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

|Project Name: Sh 3-“ Landfill, Devens, M 18 ) Project Number: 284350.0M.02
Well ID: Daw Time:
Weather Condmons . 4\ S T

lPiD = ppm) Condition \GGU
Samde Team & n [ (O

Well Stajilization Data

Well Depth (FT.)  Datum _m Time Purging begins (T,):
Static Water Level __"2¢; " 3(!-‘1‘.) Diameter :__ 2% Water Level at time T,

WaterColumn _____{FT.) Purge Method: low - \—\0\3 Time Purging ends: (T,)
Water Level attima T,
Volume 4. nConductivity Purge rate
Time Removed pH (mS/cm) TEMPAC) Redox (mV) | Water level {Ft) [D.Q, (mg/L}| Turbidity (NTU) (Lpm) Appearance
<5 NTU preferred
and+/-10%>1 03t
+/-0.1 +1-3% +/-020r3% | +/-10mV <031t +/-10% NTU 0.5LPM
36 | (5 294330 [iz9r =0 | = 039 — 025 | Ciear
. Gy [ 1L3SC w728 [—lauty \ o3| — |bizs
1947 5002 [ L3> [i3.93 fon 0-%2 oo<| |\
M3 (gL [6.29] 1,393 13,60 [ iozy 0.33% 02| |

1] J.ov [begl /358 13.43]-103.3 .32 T oz

]

1420| BOC 6.1 [, 259 | 3,41 =105 033 — |02<|

¥ dor'™ WY PO o oW | wdek !

_ . SAMPLING

Date: 1 / /% /O Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 80108 Diameter inch) | Gaon/Foot | - cekawe. () = volume lost {gallons)
Time: Akalinity by 23208, Chioride by 9251, Sufate by 1 0.040

Field Filtering: Q 5038, Nitrate by 4500, and Turbidity by 21308 1.5 0.001

Sampling Methodology: Low Flow Sampling 6163

Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 Hers
Remarks:

Sample ID = Pu”l'ﬁﬁ_ in w b \._._)'l’ )#r\’ln, B ‘o

c\)DPH’;‘- can oy pall ¢ 15 P cantt SN T Locdec probe )

LowFlowDalaSheet.xlstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Name: Shepley Hill Landiill, Devens, Massachusetts Project Number: 284350.0M.02
Well ID: Sl ¥ S0 oathQ&i;g,\ Time: :
Weather Conditions _pya « }l\/ s Dol AT
PID AR (ppm) Condmbn ) _
Sample Team _ "B 1 = s o : .
Well Stabilization Data i o )
Well Depth __(FT)  Datum BTeoSC Time Purging begins Wo)Q_Q-D_
Static Water Level } (FT.)  Diameter: “t/ p i T 5 Water Level at time T, 21
Water Column (FT.) Purge Method: _’LZBJiUJJaA?LQ_ ‘r'm_ Time Purging ends: (T;) AN&‘
pk_h 1]%" :(é Water Level al time T,
|  Volume 4~ Conductivity Purge rate
Time Removed pH )p {mS/cm) TEMP.(C) Redox (mV) | Water level (Ft} 1D.0. (ma/L)| Turbidity (NTL) (Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3t0
+/-0.1 +/-3% +/-020r3% +/-10mV <0.31t + /- 10% NTU 0.5LPM
12)4 03g|.35¢ Iz 23 -3, .|45.80 |0.3¢ |— 6235 2, |50, 2D
1220 46,02
SAMPLING
Date: (©/ Z5 XD UL’) Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter gnch) | Galion 7 Foot | * delta w.t. 1y = votume lost [galions)
Time: ) u '-I. . } Alkalinity by 23208, Chloride by 9251, Sulfate by i 0.040
Field Filtering: ES Q 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.081
Sampling Methodology: Low Flow Samplin 2 0.163
Laboratory: Alpha Method of Shipment: Courier tgalion = 3,78 lers
Remarks: 1 D &3
Sample ID = % SOOO SH L O - r
ia {‘ - ~ .
T A R T 3OLEN T cam el ey (A fah {4 gl iuvx? A

LowFlowDataSheet xistemplate-low llow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Number. 284350.0M.02

Project Name: Shepley Hill Lapdfill, Devens, Massachusetts

Wwell ID: g&:}b -4 2 Date: { O Z1 /. Time:
Weather Conditions (__y & o™ QO [

PID ~—— _____{(ppm) Condition W=

Remarks:
Sample ID =

Laboratory: Alpha Method of Shipment: Courier

1’:» JOOCSHL,]-’

Sample Team R
WeII Stabilization Data
Well Depth (FT.) Datum BTON«C—' Time Purging begins (T,):_Cj?q_o
Static Water Level (FT.)  Diameter:__ 2"/ Water Level at time T, /2
Water Column (FT)  PurgeMethod:_ '\©us-Slee Time Purging ends: (T,)
Water Level attime T;. 1. Z%
Volume “yyConductivity Purge rate
Time Remaved pH {mSfem) TEMP.(C) Redox (mV} | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) | {Lpm} Appearance
<5 NTU preferred
and +/-10% > 1 0310
+/-04 +/-3% +/-0.2 0r 3% +/-10mV < 0.31t +/-10% NTU 0.5LPM
oglec syl [ nlembl3.02[2 = 5l cleac
- ¢ o - -
0%? 3(, (R4 212 | TS| 128 (e |~ “Wh | Llear
P d e s s
&0 3 o5t o6, 7 2 | 13 ,esﬁ 7,28 | % S| cleenl
o] | M oC665 212 | U, ﬂ 2P 223 | | — [ ] |
ORIS 1SS 1652 212 (LG 3kt 228 |8 | —— | \ |
ARP | 1RO 650 212 | W2 2226 1.2 *| — |\
AU | 1850642 [(1.63%2e)] 722R] S| — | L1 (L
- = SAMPLING
Date:{\0 &\ /C KD Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-B48/ 60108 Diameter inch) | Gallon/Foot | _* della we. {ft) = volume lost (gallons)
Time: _ X Y Alkalinity by 23208, Chloride by 9251, Sulfate by 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0163

1gallon = 3,78 liters

LowrlowDataSheet. xstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, M husetts Project Number: 284350.0M.02

well ID: SH - A2 Dat e/ A JOC, Time:

Weather Conditions _C.ve.00 o=

PID___ e {ppm) Condition __39,«;}

Sample Team

Well Stabjlization Data

Well Depth (FT.) Datum RArof Ve Time Purging begins (T.),_O7 %O

Static Water Level __ 73, 2.2 (FT.)  Diameter:_<4" - Water Level attime T, 4,22

WaterColumn_____ (FT.) Purge Method:_l%:ﬁ@_ Time Purging ends: (Ty) /- 5.V,
Water Level altime T1. 7, Rés

Volume 4, Conductivity Purge rate
Time Hemoved pH p {(mS/cm) TEMP.(C) Redox {mV) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10%>1 0.3t0
+/{-0.1 +/-3% +/{-0.20r3% +/-10mV < 0.3 ft +/-10% NTU 0.5LPM

£53 | ALl ] 352 [ 1085 [-362 |10 | | — |pd |Clecr
S | e [633 335 | 045 2321 QRE (3% oo N

oo | for | 6391339 oS | -2 1%6 1.3 T | o¥
lo2¢ | 175 J 48] 33 |0 | 294 26 | ——| 04| (

o

ol
28] 190688 A8 i l2as [280 [2s | — | oy ] N\
(03 12asC| 678 23R | 109%|-270| 286 | 12T 24 |

g

SAMPLING
Date: 1Y/ 2) /0 Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diamater finch) | Gallon/Foot | " deftawa. {it = wolume lost (gaiions)
Time: (5 3 2 Alkalinity by 23208, Chioride by 9251, Sulfate by 1 0.040
Fleld Filtering: _ NGO 5038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 liters

Remarks:

Sample ID = g OO L,QQ\..B
Ny catlecred DOPLZ) \
LowFlowDataSheet xisternplate-low flow # ( \,\G.Y\Q\e’é ab\a/ / N &D) L(/bi- f (/_ C b &
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landtill, Devens, Massachusetts____~ Project Number: 284350.0M.02
WellD:__3HrN~- 9§~ 30 Date A/ 20 /o0 Time:
Weather Conditions _ o V8o ¢ Finw
FID {ppm) Condition &y o
Sample Team '
Well Stabilization Data
Well Depth (FT) Datum__ (ZTDHP Vo Time Purging begins (Toy_J L 55"
Static Water Level | |, <4 (FT.)  Diameter: 2 ‘ Water Lovel attime T 1|, 4/
WaterColumn _____ (FT.) Purge Method-_ | 1+ .~ % . Time Purging ends: {T,) {22+
Waler Level attme Ty, Jf, (5
Volume 4 Conductivity Purge rate
Time Removed pH 3P (mS/em) TEMP.(C) Redox (mV) | Water level (F1) |D.Q. {mg/L)| Turbidity (NTU) {Lpm} Appearance
<5 NTU preferred
and+/-10% > 1 D3to
+/-0.1 +/+3% +/-0.20r3% +/-10mVY <031t + /= 10% NTU 0.5LPM
1220] JodeS | 675 izl |32 | Led | & |- 45 [Cle e
~
1223 | )l fug] 635 [12.3113z0|i1L3 | % - a5
i i o
122H 13— LMEL 63K 2z ol o| [LED | S* M5
A - Rcoken
Fa SAMPLING
Date:l-L/___:ZT___/ M Analysis: Tolal As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 60108 Diameter (inch} Gallon 7 Fool * dehaw i (1Y) = volums last (gallons)
Time: Alkalinity by 23208, Chioride by 9251, Sulfate by 1 0040
Field Filt;!ring: ¥ 9038, Nitrate by 4500, and Turhidy by 21308 15 0081
Sampling Methodology: Low Flow Sampling 2 0183
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 iters
Remarks:
Sample 1D =

LowFlowDataSheet. xistemplate-low flow
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|Project Name: Shepley Hill Landfill, Devens, Massachusetts

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02
Time:

Well ID:__ St)n -5 - 2ey Date:3|zmea
Weather Conditions L\Car  0e7
PID w) fe (ppm) Condition __ = .o
Sample Team =
Well Stabilization Data %@
Well Depth (FT) Datum_ T00VC L Time Purging begins (T,):
Static WaterLevel _ 4, ). (FT.)  Diameter:__ 2" Water Level at time T,,

3 7
Time Purging ends: (T;) Uﬁ %__

Remarks-
Sample ID =

[35

Sien O3 ARG

Water Column (FT.) Purge Method'__| = - Trossd
Water Level attime T, ~ o> 1 D
Volume 4 Conductivity Purge rate
Time Removed pH )f (mSicm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
. <5 NTU preferred
((/) and+/-10%>1| 03to
- 4701 + /- 3% +/-020r3% | +/-10mv <031t /- 10% NTU 0.5LPM
12 349344 —— 0,5 |[Qlear
3 - —— .
123 345
E H = ~
Wzg 2o o4 088 [ [ooag [345 | # 0.5 |
- ’ - (& P / g
pvz |22 oot 0,076 | 14,92 |-683 |3 S 05 [Clece
o |24 .06 0135 |19 =323 ] 3.95 &5 |Ueoc
1
R = [Brele
_ SAMPLING '

Date:j_/Z_O,’ Ohe: Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Di finch) | GailoniFoot | " dolia wt. gity = volume log! {gafions)
Time: ﬁzfgc__ Alkalinity by 23208, Chionde by 9251, Sulfate by , _0.040
Field Filtering: ,&Q i 9038, Nitrate by 4500, and Turbidity by 21308 1€ 0091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Aipha Method of Shipment: Courier 1galion = 3 78 lters

LowFlowDataSheet. dstemplate-low flow




SHM-94- 2, B

Project Name: S |ey Hill Lgndfill, Devens, Massachusett

Welt [D:_> A~ 20 Date: ‘ﬂLOEoC Time:
Weather Conditions __ Cle .« M0 S A

PID (ppm) Condition __ (g

Sample Team Vv« (5

Project N(umbey 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

WeII Sgbll.izatio(n_ Data

Weli Depth Datum

(FT.)

-
Time Purging begins (T.): Oct 33

Static Water Level __LLL_ (FT.) Diameter ; " Water Level atime T, 3_'310_
Water Column (FT.) Purge Method", 2 cosho N NNe Time Purging ends: (Ty) @_
Water Level at time T. M
Volume Condugtivity Purge rate
Time Remaoved pH (mS/cm) TEMP.(C) Redox (mV) | Water level (Ft) [ D.O. (mg/L)| Turbidity (NTU) {Lpmj} Appearance
<5 NTU preferred
and+/-10%>1| 03to
+/-0.1 +/-3% +/-0.20r 3% +/-10mV <031t + /- 10% NTU 0.5LPM
ey < a S
mas lze L | i0lo382 [0ad Ls7.8| 294 |k o045 | e g
S s
was” 3B (63 lo3eo W2z %0.6 | 314 Qs he
= [y =
3o |97 k3|o3ez i Lsa.0 | 39Y 0Ny | Cvenn
e (2 —— Vad
P X \{3 (,3(0 0.3(3 12 -—ga{ 7.9 * 0,495 re
A Geplean
SAMPLING
Date: 4/ ZO [ Pt Analysis: Total As, Fe, Mn, Mg, Ca. Na, K by SW-846/ 60108 Diametor (inch) | Gadon /Foot | = detawt. ) = volume [ost (gaions)
Time: 1]z Alkalinity by 23208, Chioride by 9251, Sulfate by 1 0,040
Field Filtering: __%4 Q 8038, Nitrate by 4500, and Turbidity by 21308 1.5 0.001
Sampling Methodology:  Low Flow Sampling 2 0.163
Laboratory: Aipha Method of Shipment: Courier 1gallan = 3 78 Itars
Remarks: - “ E
Sample iD = %& 3 ﬂ ‘\-‘\Q\(’\ 3 ‘g A
-~ L
D Z h = i < -~
LowFlowDataSheet xistemplate-low flow .
b}
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachussits__ Project Number: 284350.0M.02
Well ID:_SHM GG 51 Date: 3 120[0~ Time:
Weather Conditions __\cor = = -
PID AR (ppm) Condition e
Sample Team T3’\ne
Well Stabilization Data
Well Depth (FT) Datum ___ 1\ o~ Time Purging beging (To):_OlZ/
Static Water Level - A1 (FT.)  Diameter:_ 2. _ : Water Level attme T, "~
Water Column (FT.) Purge Method'_1 ows —~ S lon o Time Purging ends: {T,}
Water Level attime T
Volume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.(C) Redox (mV) | Water level (Ft) |D.0. (myg/L)| Turbidity (NTU) {Lpm) Appearance
«<5 NTU preferred
and +/-10%>1| 0310
+/-0.1 +/-3% +/-020r3% | +/-10mv <03t +/-10% NTU 0.5LPM
f ; - - ; B . -
0941 [ 1OL [0 9] 3=y [110R [~usel 434 oo | <1 |y |clear

C‘:Nb G.(u'?— ;q 33 ”\ Dj - I ’?IS \1\ 3“{ ), O < | (.:.r(-[

0350 145> (S8l A3) [inhy |-12391 939 (0.8 <V oY | cicer

N SAMPLING

Dateiil_gl_%_ Analysis: Total As, Fe, Mn, Mg. Ca, Na, K by SW-846/ 0108 Drarnater {inch! GallSn » Foot T i P I = vowrma lost (gakons)
Time: / :'bs Alkafinity by 23208, Chioride by 9251, Sulfate by 1 0 c40

Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 5 0681

Sampling Methodology: Low Flow Sampling . 2 0163

Laboratory: Alpha Method of Shipment: Couner 1galion = 3,78 liters

ek 35 HMEGAICD

DL PP (Capitvy,  reasht | pulle) Peohe 3, chethed
LowFlowDataSheet. xistemplate-low flow e, H-)b‘/ S"L UJ({U\'C ) .j F r"DbC_ o'\\\’\ '('ca.c?i"\s 2 -Ca% mg / L
wil  (eton ol
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SHM =49 ~3<

Project Name: Shepley Hill Landtill, Devens, Massachuselts
Wall ID;__ S “va-7

~32 %

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02

Date: S~ 2.4 ~0te Time_O%

Remarks:

Sample ID =

RESHMAT 3R

Weather Conditions __ 2w+ 90 5
PID - (ppm) Condition __ Croo of
|sample Team D L~
Well Stabilization Data -
Well Depth (FT) Datum (2 of \\(—\'C-— Time Purging begins (7. O 8> O
Static Water Level _ 1, E 2 (FT.) Diameter:____ L i : Water Level at time T, :3_L
Water Column (FT.) Purge Method: _ Fecishel\* e Time Purging ende: (T} Cg
Water Level at time T;. 1
Volume onductivity Purge rate
Time Removed pH (mSfcm) TEMP.{C) Redox (mV) | Water level (Ft) | D.0. {(mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and +/ - 10% > 1 0310
+/-0.1 +/-3% +/-020r3% ) +/-10mV <031 +/-10% NTU 0.5LPM
o000 | 25 o 0S8 [ [reed [988 |03 2.35
- . . S . L . Cie el
0505 52 075 w038 ey = '{*& 3.53 \ .
oty | 20L Jest 075t |wpas Fizco |9%% 337 | & 4
o i N S
NI ¢st (0772 vl 0 R ol A%D 3ok 0.35 sl
0720 | ;g0 k37074 Jwir Fi203 | g3 [237 | < . 35 &
o . . * )
07325 | i, 0 1S9 o 14T |19-T70 1318 | 95§ oo | < 3 | Cleay
A SAMPLING
IDate:‘:L/.ZD_/ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 80108 Diameter inch) | Gallon / Fool * detla wi (i) = volume lost (galons)
Time: Alkalinity by 23208, Chiloride by 9251, Suliate by 1 0.040
Field Filtering: _ \) 9038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling J 0183
Laboratory: Alpha Method of Shipment: Courier 1gallon = 3 78 tors

SAMpPLRD AT 0935

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

Project Name: Shepley Hill Landfill, Devens, Massachusetls Project Number: 284350.0M.02
Well ID:__SHM ~DS - 326 pate:_¥ /23 /p6 Time:
Weather Conditions _Lert-#£y </ w0 oy AN
PID AL (pbm) Condilion e,
Sample Team  TE [ 0. it
Well Stabilization Data N
Well Depth (FT)  Daum__[RXQOVCL Time Purging begins (T.): &3 815
Static Water Level _J S. [  (FT.)  Diameter:__22.* Water Level attime To. 1§, |
Water Column (FT.) Purge Method'_ | cva>~ € [0 1 0 Time Purging ends: (T;) GRS 5
Waler Level at time T, H7
Volume onductivity Purge rate
Time Removed pH i {mS/cm) TEMP.(C) Redox (mV) | Water level {ft) {D.0. (mg/L)| Turbidity (NTU) (Lpm) Appearance
<5 NTU preterred
and+/-10% > 1 ¢3t0
+/-0.1 +/-3% +/-0.20r3% +/ - 10 my < 0.3 +/-10% NTU 0.5LPM
0%is | 5 SO | L9¢% W |- 197/ & 0O\
pi5 | AL 6T L T¢¥ ; [2F /L 22 M

k"

u:«.m{ (eve/ yof fafg;;[:zms pu u'mc) ] = bg TP
(98 1.92%8 |13, 9%| Siez| yRzc logz | ——

Lle

ig{‘é‘gvo—r
V¥eil 7,001,937 p4q.02F23 (47,3 oY |
OZIT. 201,924 4.0 252/Y2.2) [0 /5 4

\
853 Voo S 14397 V234 oY EF Y

SAMPLING

Date:f [ =3 I Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 6010B Diamater nch) | Galon/Foot | * detaw ) = volume lost (gallons)
Time: — DAY Alkalinity by 23208, Chlonde by 9251, Suffate by 1 0.0

Field Filtering: il 5038, Nitrate by 4500, and Turbidity by 21308 15 0.091

Sampling Methodology: Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courier 1gallon = 378 lters

Remarks:

Sampie ID = BS'D\‘\ MRS TSRS

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

Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
Well ID:_SHM, ~05 ~40/~  Date: W Time:_| |

Weather Conditions _¢_ 1@ 371507 ~

PID ___ N {ppm) Condition _S, <0 )

Sample Team _ T8 ( o =

Well Stabilization Data

Well Depth (FT.) Datum BToPVCC Time Purging begins (T,): (:50
Static Water Level __ [~y \ 52 (FT)  Diameter:__ < * Waler Level attime T, | 1'(
WaterColumn_____ (FT)  Purge Method:_| ois — 50 o) Time Purging ends: (T,) _| 215

Water Level attime T, i "I.Z L

Volume Conductivity Purge rate
Time Removed pH ’f {mSlcm) TEMP.(C) | Redox(mv) | Water level (Ft) | D.O. (mg/L}| Turbidity (NTU)|  (Lpm) Appearance
<5 NTU preferred
. and+/-10% >1| 0310
+/-0.1 +/-3% +/-020r3% | +/-10mV <031 +/-10% NTU 0.5LPM
vwoo| Wi 76 | ».397L \3.09 |-{10.b H‘\ZZ_J “’;" OU\O Clead™
\209 7] 038 [13.08 |Flele | W27 [Brekes| — 0 O g
1260 3¢ |8 |od [\3o8 hwz.$ | 1v,22] | Q. MO (
— 7 ——
2y Lot k790398 [\zev |eq6] v 22] | e
<AV 7l i A
SHYI LD VA7 V218
SAMPUNG

Date:ij_Z_Q_lE& Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inch} | Gallon / Fot * gelta v ! 1 = voluma losl {gasions)
Time: i Alkalinity by 23208, Chlonde by 9251, Sutiate by 1 0.040
Field Filtering: pl 8038, Nitrata by 4500, and Turbidity by 21308 15 0.081
Sampling Methodology: Low Flow Samgiing 2 0.183
Laboratory: Alpha Method of Shipment: Courier : “geilon = 3 78 Itars

R BS SHM A510% )

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

Project Name: Shepley Hill Landiill, Devens, Massachusetts Project Number: 284350.0M.02
Well ID:__ 2t . oo~ )R Date: ilzetob Time'

Weather Conditions _ Cle o ICOTE

|PID [T (ppm) Condition Lj ol

Sample T eam _ \ 1% |

Well Stabilization Data

Well Depth (FT.) Datum BN O L Time Purging begins (T,): _@?
Static Water Level /O (o \ (FT.) Diameter:_ Z. "' o Water Levelattime T, /O . & {
- . ) .
Water Column (FT.) Purge Method: V0> i Time Purging ends: (T,) | D¢ =
Water Levet at lime T,. 1 [ZB)
T Volume Conductivity Purge rate
Time Removed pH {mS/em) TEMP.(C) Redox (mV) | Water level (Ft} | D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU prelerred
and +/-10% > 1 03t0
+/-0.1 +/-3% +/-020r3% +/-10 mV <030 +/-10% NTU 0.5LFM
174 L - !
1525 W g0l JbD |19 ["327H . D.6Y * I3k (Cleav
, . ¢ -]
j35v | s 6N 2130 | 1LY -.7.5]10, 65 325 elecc

1335 |20 |e37ar30 [1eC ez 05 — L3 |

LF e
{

1393 | 22. < L3 [0.29 luel |- 7.8]/0.C5

— |35 b

@"’DO' 2o ~of Sorti e

~J
SAMALED| AT [(2Y3S
0 SAMPLING

Date:‘j_/&‘%/% Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 60108 Diameter (inch) | Gallon / Foot * delta wt (i) “voluma lost (gallons)
Time: _4=y—= S Alalinity by 2320B, Chlonde by 9251, Sulfate by 1 0.040 =

Field Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091

Sampling Methodology: Low Flow Sampling 2 0.183

Laboratory: Alpha WMethod of Shipment: Courier 00 - 3 T

ot {2 S SHMOS A

Also coieckd NS (NS5

LowFlowDataSheet. xlstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepiey Hil Lanc@l‘. Devens, Massachuset}s Project Number—~284350.0M.02
Well ID: SH My~ ~ L Date:qlkgi\i;’ Time:_ (L35

Remarks:
Sample ID =

B5SHmMas 4B

Weather Conditions __ C\ Seaw  Fo8E .
PID [T 1 , __{ppm) Condition _C—o52)
Sample Team 2 v~/ T EE
Il Stabilization Data /
Well Depth (FT)  Datum QToPuc Time Purging begins (T,): _,ll?
Static Water Leval __[ ()¢ # 2_(FT.)  Diameter: 2" Water Level attime T,, | Q14 2
Water Column (FT.) Purge Method:, Time Purging ends: (T,) '
Water Level at time T, }O 1 "* ?
Volume - _Conductivity Purge rate
Time Removed pH b? {mSiem) TEMP.C) Redox (mV) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) (Lpm) Appearance
<5 NTU preferrad
and +/-10% > 1 0.3to
+/-0 +/-3% +lf-,0.2or3% +/-10mv <031l +/+10% NTU 0.5LPM /-}11 .
. _ _ S, e
1253 [ 75L 1640 797 | 1293 [ZIMS | 10dR[0F]| — |o-to |P7YEN,
(302 |95 638] -79212.50|- 12001048 0.A | — |.3%5]
) !
2oF | 10.oc R | T2 126011239 [ inyg |02l |— |.3F| ~
ol I sLleR] 7R /250125410 9R Ol | — 3% -
. - i e
315 130l 3] 12,S|FH24H o€ [00H — | 319
319 ljsocldo| 490 | Tkl | 0P | | — |.35] -~
- SAMPLING
Dale:j/__gflit_ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inch) | Gallon 7 Foot * delta w.t. {it) = volume lost {gallons)
Time: ___ -89 |3 35 Alkalinity by 23208, Chloride by 9251, Sulfate by 1 0.040
Field Filtering: [ 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Samoling 2 0.163
Laboratory: Alpha Method of Shipment: Courer 1gallon = 5.78 iters

VO prvbe conpftd o0 O esding ney

LowFlowDataSheet.xistemplate-low flow
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|Project Name: Shepiey Hill Landfill, Devens, Massachusetts

Project Number: 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

Remarks:
Sample ID =

Laboratory: Alpha Method of Shipment: Courier

BSSHN\BDL‘\\ C

well ID:_SHmMm-¢5-4iC Date: j[zﬁZc@ Time:.
Weather Conditions ~
lPD_~—— (ppm) Condition gobc)
Sample Team _—
|l Stabilization Data 2.,
Well Depth LFT ) Datum OO Time Purging begins (T.,):‘-?7_<:U
Static Water Level (FT)  Diameter : 2.“ Water Level attime T, \0.&%
Water Column (FI') Purge Method:_( &yua (oo Time Purging ends: (T,) _L <
Water Level altime T, 14D, %i
Volume 4 _ Conductivity Purge rate
Time Removed pH w (mSicm) TEMP.(C) Redox (mV) | Water level {Ft) |D.O. (mg/L}| Turbidity (NTLH) (Lpm} Appearance
<5 NTU preferred
and+/-10%>1| 03t
+/-0.1 +/-3% +/-020r3% | +/-10mV <0.3H +/-10% NTU 0.5LPM
13490 FC 6P |82 333 e 21 |K 335 [Cleac
1353 | 3.5 G) A2 MBlie ) [ —— | Fle.~
135% 10,5\ |70 2D N33 FFF61 @3 | | — [3%s| )~
lqollise W) Y | | i I o =1
MR -2y | lougy — |.3%d
X DT |orone b Loecksle,
SAMPLING
Date :L/_ZQ/__ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inchi Gallon / Foot * defta w.1. () = voiume tost (gallns)
Time: Alkalinity by 23208, Chlonde by 9251, Sulfate by 1 0.040
Field Filtering: O 9038, Nitrate by 4500, and Tusbidity by 21308 1.5 0.09%
Sampling Methodology: Low Flow Sampling 2 0.163

tgallon = 3 78 iters

LowFlowDataSheet xlstemplate-low flow
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IProject Name: Sheplay Hifl Landfill, Devens, Massachusetls

Project Number: 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

Laboratory: Alpha WMethod of Shipment: Courier

Remarks: BS SHm&%qu \)\}

Sample ID =

Well ID:_ 3N -OF -HZRr DatefiléjOE, Time:
Weather Conditions <= | € v~ Jee oo
PID Conditi SQQ{-:)
Sample Team [ﬁt s 2 (ppm) - Conditon
Well Stabilization Data
Weli Depth Hg ) (FT.) Datumm Time Purging begins (T,}: _{_Z,_LQ
Static Water Level ‘ (FT)}  Diameter:_¢/ Water Level at time T t ﬁ:_c)
Water Column (FT.) Purge Method:__lexs. —%( ro ) Time Purging ends: (T,) 1 24>
Water Levet at time T. "‘, ‘
Volume & Conductivity Purge rate
Time Removed pH Dp(mSIcm) TEMP.(C) Redox (mV) | Water level (Ft) | D.Q, {mg/l.)| Turbidity (NTU} {Lpm) Appearance
<5 NTU preterred
and +/-10% > 1 0.310
+/-0.1 +1-3% +/-020r3% | +/-10mv <03t +/-10% NTU 0.5LPM
1223 6)H QSO [fq.53 joh |4.97 199 — LY¥s|cicar
122219 £ o0 lieM 3o el48 H%| — 47
12320 12¢ |60 osO [joM [152.714,93 (494 — [ aH
236 ] 3sU{Glol oso 110.34162.4 439 HID] — |uk
23] 15 oL J@i ast oA 1eHAF |4a)| — | 95
42 16, < pso 10.341135.31 453 ‘W\ — |yE
#ﬁ- i - SAMPLING
ate: /Q Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 iameter (inc allon / Foot . w.l. = voluma fast {eal
Time: 280> ! Alkalinityby23205.?3h|0ride by:ay51,3unate by ) 1 e :».o;oF e l fe
Fleld Filtering: ¢ 9038, Nitrate by 4500, and Turbidity by 21308 1.5 ¢.051
Sampling Methodology: Low Flow Sampling 2 0.163

1galion = 3.78 Iters

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

Project Name: Shepley Hill Landfill, Devens, Massachusetts______ Project Number: 284350.0M.02

Well ID:_ {0y ~Q5 U2 Date: S 24> Time:

Waeather Conditions _ i@ (= 00 .

PID Ny {(ppm) Condition %mg\,
Sample Team __ ~I74 j ¥

Woell Stabilization Data

Well Depth ____(FT.) Datum = TO\?L'_\ S Time Purging begins (T,): _QC.’

Static Water Level _"’]a_ﬁ_ (FT.) Diameter: |’ Water Level at time T,

WaterGolumn ____ (FT.) Purge Method:_ Moxs — 50 e Time Purging ends; (T) égb_
Water Level attime T,

Volume Conductivity Purge rate
Time Removed pH (mSicm) TEMP{C) Redox (mV} | Water level (Ft) | D.C. (mg/L)| Turbidity (NTU) | (Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0.3to
+/-0.1 +/-3% +/-02013% +/-10myv <031t +/-10% NTU 0.5LPM
)23 | 300 493 — .93 1 cear
NSO | 13,0 Let o113 vt |-ve |[WY L bz — | .y3 |
| Pl
1255 (195 le T {0022y %3 Flosoluas lo.g | — [oaz]l |

20 | 135 12| 017 7[0S 2 Hos Y | US3 PV — [ 43 | |

1225 | 200 |G o718 fios FLoz[M9S b | — [ yn] L

} SAMPLING
Date: :L L'iL Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inch) | Gallon / Foot * delta wt. {fty = volume Ios! {gallons)
Time: _l_'-L_h__ Alkalinity by 23208, Chioride by 9251, Suliate by 1 0.040
Field Filtering: 53 8038, Nitrate by 4500, and Turbldity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier \ 1galion = 3.78 litars
Remarks:
Sample ID = (%b SH (\[\ Ob LfQ%kk./

LowFlowDataSheet.xIstemplate-low flow



Project Name: Shepley Hill Landfill, Devens, Massachusetts

Project Number: 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

Well ID: %t-{L- =G Date: < ’zugt- > Time:
Weather Conditions _ ¢ _4\ € «.- 7 O
PID (S0 (ppm) Condltlon S-'(ef)ﬂ
Sample Team __ T4 “‘2@
Well Stablllza'pon Data g
Well Depth (FT.) Datum X8 Time Purging begins (T,) _hlf:)
Static Water Level _V < 2% (FT.)  Diameter: Y Water Leve! at lime T, | 43 25
Water Column (FT.) Purge Method:___ {0y’ Time Purging ends: (T,) M
Water Leve! attime T, ! .bD
Volume Conductivity Purge rate
Time Removed pH [} (mSicm) TEMP.(C) | Redox(mV) | Water level (Ft} | D.O. (mg/L)} Turbidity (NTU) |  (Lpm) Appearance
<5 NTU preferred
and+/-10% > 1 0.3t0
+/-04 +/ % +/-020r3% | +/-10my <0.34 +/-10% NTU 0.5LPM
oSH VL [Gyol 2 [ 10FH 974 eSO oyt ——|0.S
|10V | g0l . 265 [10.30]-3s3 (00 |0 1] — . 57
0% | jo.S ‘3?2 208 loo B3| oo | — (O
| e o~ — N N —— —

= SAMPLING
Date::Ll__-'_}_l_i.?_U’ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848&/ 60108 i} (inch) | GasonsFoot|  -uetawt b = volurme los! (gallons}
Time: Alkalinity by 23208, Chiloride by 9251, Sulfate by 1 0.040
Field Filtering: RO 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling z 0.163

Laboratory: Alpha Method of Shipment: Courier

Remarks: BSO%D 6\"\ L-.%(D

Sample 1D =

1galion = 3 78 Hers

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

PID I

Joow

Project Name: Shepley Hill Landfill, Devens, Massachusetts
Well ID: _S M ~Re+228
Weather Conditions €\ Sy

Date: 1 /2 .

Project Number; 284350.0M.02

Time:

Sample Team __ % lgé

(ppm) Condition

p.Y

_J

Well Stabilization Data

Well Depth (FT.) Datum (1D G & Time Purging begins (T,,):Lm

Static Water Level (FT.} Diameter : &4 ¥ Walter Level at time TO:M

Water Column (FT.) Purge Method:__ | S — o Time Purging ends: (T,)Jl's;
Water Level at time T 3("”3

Volume Conductivity Purge rate
Time Removed pH {mS/cm) TEMP.(C) Redox (mV) | Water level (Ft) (D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3t
+/-0.1 +/-3% +/-020r3% | +/-10mv <0.30 +/-10% NTU 0.5LPM
3{ — P v {&D . .
0 S el szt |tol 1039 | . 487|025 — o9 | Cear
. . = oo sl — '
oo | Y |50 e -] § U lo.zs O | [ iean
- < . — —
o944 | 4. 5Ll FF0- 721 o [-1T52] g 45 [z 0.4 |
OUg ol |7 1Y .3 12Y.3 3 .S |00 0,4 JJ
!
Sl = T ~
SANSLED AT /059
. SAMPLING

Date:ﬂ_{ AR Analysis; Tolal As, Fe. Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter fnch) | Gallon / Foot | * datta wi, (f) - volura lost (galions)

Time: o . Alkalinity by 23208, Chioride by 9251, Sulfate by 1 0.040

Field Filtering: At 9038, Nitrate by 4500, and Turbidity by 21308 15 0031

Sampling Methodology:  Low Flow Sampling 2 0163

Laboratory: Alpha Method of Shipment: Courier ,\ 1gallon = 3,78 liters

Remarks: [ - ‘

smpen= (D9 SHIMGL2Z B

LowFlowDataSheet. distemplate-low flow
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Project Name: Shepley Hill Landfill, Devens. Massachusetts.
well 1D:__ 35 SHMS S (3

Well Depth

Weather Conditions __ ¢ \ e .

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02
Time-

e

PID (ppm) Condition (A{TY)
Saméle Team j!Zi@

(FT)

Static Water Level Q[ Z (FT.)

Well St blllza‘non Data
Datum mffh_)

Diameter : ‘-l '

Time Purging begins (T,)
Water Level attime T,

éj_‘?

Remarks:
Sample 1D =

25 MY SR

Water Column (FT.) Purge Method:_} = Time Purging ends: (T} | = \-.
Waler Level at time T, ] "5
Volume - _Conductivity Purge rate
Time Removed pH {/ (mS/icm) TEMP.(C) Redox (mV) | Water leve! (Ft) | D.O. (mg/L)| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and +/-10% > 1 0.3t0
+/-0.1 +1-3% +/-020r3% | +/-10mV <0.3ft +/-10% NTU 0.5LPM
1990] 3 CH I 1222|735 1|C. 63 |—| —1aY Jeicae
g3 gL [C3M] L F9] 299 - 4s8lG.LR | —| — [0y
143509L (] 38 1248 [-Isbd]CeB | — | — |0
145%| fal &M T |12 [-19.0] el | — oM |
s 20163 .0 [12.09-166s| e | — O | Y
& 0.P. pobe  m o | Dorkhac,
_J
723 ~ [ SAMPLING
Date:_\ / '%l LA analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diametar ginch) | Galon Foot | * delta wa () = voluna lost (gallons)
Time: \ 123 Alkalinity by 23208, Chioride by 9251, Suliate by 1 0.040
Field Filtering: @D 9038, Nitrate by 4500, and Turbidity by 21308 i5 0.091
Sampling Methodology: Low Flow Samgli 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 fters

LowFlowDataSheet.xistemplate-low flow
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Well ID:

Project Name: Shepley Hill Landfil, Devens, Massachusetis
SHMW\ -G -SC_ Date:

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02
Time:

PID

Weather Conditions

IRYIN S

Yoo

{ppm) Condition

Well Depth

Wiy
SamEIe Team g ﬁ I ]m:

Sl:na

Well S abilization Data

(FT.) Datum BToV o Time Purging begins {T,):

Static Water Level i IS ZZ (FT.)

455
T3

Diameter ; & "' Water Level at time T,

Remarks:
Sample ID =

Water Column (FT.) Purge Method-__{ o> ~ ¢ ("-> Time Purging ends: {T,)
Water Level attime T,
Volume Conductivity Purge rate
Time Removed pH ‘ja (mS/cm) TEMP.(C) Redox (mV} | Water level (Ft) | D.O. {mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
ang+/-10%>1 0310
+/-01 + /- 3% +/-020r3% +/-10mV <03 ft +/-10% NTU 0.5LPM
(444 -) 585
160% | 12| (itact [ uRP [-1al8 RS [ — | — 325 [clean”
1513 | i3 lcuglae ek 1333 5,35 | — | — 35| e |
gl [SL je ] 9 YD FIMII SRS | — | =7 | 35| Qe
SR Jend a0 haHaads, % — — |51 L
Q& P o. Pf‘ 019, \ACP("\C.\ \\Qﬁ\
SAMPLING
Date:l/ / Qé Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Drametar (inch} Gallon / Foot * delta w.t. (ft} T = volume lost (galions)
Time: I:r% l Alkalinity by 23208, Chioride by 9251, Sullate by 1 0040
Field Filtering: [» 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0091
Sampling Methodology: Low Flow Sampling 2 0183
Laboratory: Aipha Method of Shipment: Courier 1gallon = 3 78 iiters

LowFlowDataSheet xistemplate-low llow
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Project Name: Shepley
Well ID:__SeA b~
ngitions ~

lgdflll Devens, Massachusetts.

Date: Time

Project Number: 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

Weather C
PID I:d (ppm) Condition%mg)&
Sa_mMJﬁ=

Well Stabilization Data

Well Depth (FT) Datum_ (2109 & Titne Purging begine (7,05 1 |
Static Water Level _ &1 (FT)  Diameter: 2" Water Levei attime T, + .96
Water Column (FT.) Purge Method: ~ Time Purging ends: (T,) .D%.ﬁ
Water Levet at time T _3_85—
Volume d/ nductivity Purge rate
Time Removed pH )é‘imsmm) TEMP.(C) | Redox(mV) | Waterlevel (Ft) |D.O. (mg/)} Turbidity (NTU) |  (Lpm) Agpearance
¥ <5 NTU preferred|
and+/-10%>1 0.3ta
+/-0.1 +/-3% +1-020r3% | +/-10my <0.3# +/-10% NTU 0.5LPM
- -—,’j ™ 7 e
0337 105k 6,72 062 1999 1% 3| ql4s” | <£ Mo e e
Q4| BavlCo) .z c[qq 19231998 | | — |.Y
S ; - o
OB48] 1souGzl] 0b2. 195 [-1%29 499 | & “ !

=

T

5

Sf PO, pape WO

Laboratory Alpha Method of Shipment: Couner

sampein- 3 SOOOCHH | KD N

Sample ID =

SAMPLING
Date: j,_/_L/ W Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter {inch} | @allon/ Foot * delta w1 (i = velume lost (gallons)
Time: Ly Alkalinity by 23208, Chlorida by 9251, Sulfate by 1 0.040
Field Fittering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Fiow Sampling 2 0.163

1galion = 3.74 litars

LowFlowDatlaSheet. xistemplate-low fiow
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Project
Well iD:

Shepley Hill Landfill, Devens, Massachusetts

Nag‘ i Landii

Field Data Sheets for Low Flow Ground Water Sampling

Time:

Date:<{ [2\ D¢~

Project Number: 284350.0M.02

1.0l

160 ol 24y

i

I

[weather Coﬁ*ons _CACas [2FF -~
PID (ppm) Condition
Sample Team -
Well Stabilization Data
Well Depth (FT.) Datum PLCL Time Purging begins m_oj?ji
Static Water Level (FT)  Diameter:__ 2.*7 Water Level at time T, °
Water Column (FT.) Purge Method:_§ . . ~ £\ k.:‘ Time Purging ends: (T,)
Water Level at ime T,
Volume Conductivity Purge rate
Time Removed pH %xmsmm) TEMP.(C) | Redox (mV) | Waterlevel (Ft) |D.O. (mg/L}| Turbidity (NTU) | (Lpm) Appearance
<5 NTU preierred
and+/-10% > 1 0.3to
+/-0. +1-3% +/-020r3% | +/-10mV <03h +/-10% NTU 0.5LPM
o
logos 14 1600 bl oz 27272 8OS |3& | — |4 IClear
-~ F
07le | 15,5100 alla) (WD [ 20\ geS | | ———,d [slea”
(.05 S | | —F

Lleq—

Remarks:
Sample ID =

Laboratory: Alpha Method of Shipment: Courier

BS O_DD%HL“&DQ

% [ ITA DAYE  wloN  Wec\dec
- ) )
SAMPLING
Date? iJ_ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Dismetor (inch) | Gallon /Foot | * detta wt. ity « volums fost {galfons)
Time: _QL*‘% Alkalinity by 23208, Chiaride by 9251. Sufate by ! 0:040
Fieid Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.09%
Sampling Methodology: Low Flow Sampling 2 0.163

1gallon = 3 75 Iters

t owFlowDataSheel.xIstemplate-low flow



|Project Name: Shepley Hill Landfill, Devens, Massachusetts

Field Data Sheets for Low Flow Ground Water Sampling

Project Number: 284350.0M.02

Well ID: - Date:_c; < Time’
W:ather Conditions €| €™ %“ae% "
PID YN (ppm) Condition Ep@;;
Sample Team ald
Well Stabilization Data
Well Depth (FT)  Datum__ ¥ TH@ s Time Purging begins (T, (7.2 8
Static Water Level (FT.)  Diameter :_*4 { M Water Levet at time T, 2.5, %
Water Column (FT) Purge Method:__L e ~ 5 Leme u;':} Cﬂu@%fp Time Purging ends: (T,) s
Water Level at lime T, 29 ML
Volume -~ Conductivity Purge rate
Time Removed pH Q) (mSfem) TEMP{C) | Redox{mv) | Water level (Ft} | D.O. (mg/L)| Turbidity (NTU) |  (Lpm) Appearance
<5 NTU preferred
and+/-10%>1| 0.3t
+/-0.1 +/-3% +/:020r3% | +/-10mV <0.3H +/-10% NTU 0.5LPM
LI3HE] o859 e |11 BD |I0h 3 | rrssb got] —— 1035 [Ciews
a9y | 3L SO 036 (210 /2.4 7348|531 —- \
094s19.S 532|035 i1z98igsi®|rs. 92 [ ef| - L
o§sef S 1933 034 12, (02e0z 78 =utn] = | | lciean
095% | 1s.ou |56 o3 173802000 | 28N SH -~ |
Jooz. V7.0l 5,57, 023 |/2.222285] T3 |ls5 | —
i - b 5 1. -
[CO5[18. 0L 5,5 03> 1269|2392 18 listl — | Y| o
003 G055 63D [ 1240|2383 7942 ,5M 7 |35 1|9 W
SAMPLING
Date: _“_/L /D io Analysls Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter {inch) Qallon / Fool * dalta w1 (i) = yolumme lost (gatlons)
Time: [% i % i oride uifate 1 X
JF;eld Filtering: 7. ::)k:;, p:i::zji;,manﬁ r:ﬁ;l: 2 :::aby 1.5 :.2:?
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Aipha Method of Shipment: Courier 1galion = 3.78 Iers
Remarks: o - N :
Sample 1D = \71 L6 (;étf? ‘)\"iL- Z?)L\)

()4\ \MPI

LowFlowDataSheet. xIstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02

Well ID:__ SyAL 71 Date: _S\)z2.57cés Time:

Weather Conditions pey b elipuigs

PID _ \~& (Jmm) Conditio

Sample Team TU (1

Well Stabilization Data 03?
Well Depth (FT.)  Datum P)TDP\.JA‘-—' Time Purging begins (To):/_
Static Water Level (FT.) Diameter:__ & ! . Q) Water Level at time T, _L:l '((
. e N

WaterColumn____ (FT) Purge Method:__ o « Elols ' e UWho YOS, Time Purging ends: (T;) _l_l_}a'_g

Water Level at time Ty E
Volume 2 =Conductivity Purge rate
Time Removed pH .DP {mSicm) TEMP.(C) Redox (mV) | Water level (F) | D.O. (mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.310
+/-0.1 + /- 3% +/-0.20r3% +/-10mv <031t +/-10% NTU 0.5LPM

o9z M2 [ %] 00 [iLdd |eogd| 595 [2.33] — 3B A| Clac

4R "5 15K 039 Iz 34125945, 85 500 —  |¢3BY Clear
6531 59Y] o313 M| 72603 45 BS[SiR | ——

Ton plit 5 cog | Dotvip becd on S| (119 T | 4

T0. S| oF hei 20 |45 2 || — .:3‘*.:7;_:157/«1

3ol <SG B30 1013 | geiz [F4B]— |4

1134 599 .ot2 1338 [zos{{ s v | — |y

wsk [ Ju (23 oFF 136tlior6lgse [T — | A

SAMPLING

|Date: _[_l _Q_/ D@ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter {inch) | Gallon / Foot | * datta w. (ft) = volume lost (gallons)
Time: Alkalinity by 23208, Chloride by 9251, Sulfate by 1 0.040
Field Filtering: 9038, Nitrate by 4500, and Turbidity by 2130B 1.5 0.091
Sampling Methodology: Low Flow Samplin i 2 0.163

Laboratory: Alpha Method of Shipment: Courier

rerarts 00 e S LR h

o QJ““‘L‘-*A’ Aot on leoe £ peSom i

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

Project Name: Shepley Hill Landfill, Devens, Massachusetis,
well iD:_P 450 -1 Date:
Weather Conditions _ \C.ca— (08

Time:

Project Number: 284350.0M.02

PID [y SR (ppm) Condition _g38%
Sample Team
I, Well Stabsllzatlon Data
Well Depth ‘4 (FT.) Datum @ ﬂ — - Q Time Purging begins (T.):
Static Water Level [, | (2 (FT.) Diameter:_ XAN'T Water Level at time T, Ty
Water Column _ % (FT) Purge Method: Iﬂf ol Time Purging ends: (T1)_AJ_
Water Level attime T,
Volume Conductivity Purge rate
Time Removed pH ~€ {mSicm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mg/L}| Turbidity (NTU) (Lpm) Appearance
j <5 NTU preterred
and +/-10% > 1 0310
+/-01 + /- 3% +/-0.20r3% +/-10mV <031 +/-10% NTU 0.5LPM
- — E > o b \“J“’H
015 1,081,236 [[REAIHNO Ll [1592%] — | — oo
N N o
X DO. Pftbe Py QONGnk
Col e T \A
-
SAMPLING
Date: 3/_)_/ S Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 6010B Diameter (inch) Gakon / Foot * gelta wt. (i) = velume lost (gaflons)
Time: __{ zﬂ‘-*u Alkalinity by 23208, Chioride by 9251, Sulfate by i 0040
Field Filtering: __ > 9038, Nitrate by 4500, and Turbidity by 21308 15 0.091

Sampling Methodology: Low Flow Samplin
Laboratory: Alpha Method of Shipment: Courier

Remarks: '77 S ('}O(l) PSD \

Sampile iD =

()

2

0.163

1gailon = 3 78 lnars

LowFlawDataSheet. xisternplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Lancill, Devens, Massachusetts

Well ID:

He-oV\~ e x

Date:

Weather Conditions _¢. | @ FORE

PID __ o

Project Number. 284350.0M.02

Time-

(ppm)

Sample Team __T7> Q 2

Condition

A )

W_(-:‘-II Stahilization Data -

Well Depth (FT.) Datum ' Time Purging begins (To):_lr_3;5_C ;
Static WaterLevel _*—— _ (FT)  Diameter:_] _ B Water Level attime To;
Water Column (FT.) Purge Method'._ 10wy — Y| Y Time Purging ends: (T;) _| @.
Water Leve! at time T,
Volume -~ Conductivity Purge rate
Time Removed pH (mS/cm) TEMP.(C) Redox (mV} | Water level (Ft) |D.O. {mg/L}| Turbidity (NTU) (Epm) Appearance
<5 NTU preferred
and+/-10%>1 0.3t0
+/-0DA1 +/-3% +/-0.20r3% +/-10mV <0.3ft +/-10% NTU 0.5LPM
T ok . - 7 Sl S P-—a‘m& ——— iy
\\f’b\ ﬁ:;'slﬂ (‘7‘.{123 122‘-’ I?IZX "L"L,lg 14‘3‘* |2Ll .L-!b wa&(\
B33 sa.bbl 22y 128 [Y2.B v 121 | — Y5 |cieor
HE Yoy, 224 [ F9 6| w00 | 28| — | 95| cieq,
- (] — - - -
A=Y pov [G6l ] 2724 |[F.28 -41L7F 20| T |9 [Ueoe
e SAMPLING
Date:j_l _C-—b’ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 60108 Di (inch) Gallon / Fool * defla w.i. (ft) = volume lost (gallons)
Time: ! Zé j Alkalinity by 23208, Chloride by 9251, Sulfate by 1 0.040
Field Filtering: _pao: 038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Samplin 2 0.163

Laboratory: Alpha Method of Shipment: Courier

BS M0 13 WD <

Remarks:
Sample ID =

1gallon = 3,78 Ifers

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

Project Name: Shepley Hill Landfill, Devens, Massachusetls Project Number: 284350.0M.02
well ID:_S\AC =01 = AFX Date; 3 12;’2@ Time:
Weather Conditions .1 3o~ FOOE

PID __ B {ppm) Condition _ <o -J
Sample Team i
(_ngj Stabili

Well Depth {FT.) Datum . Time Purging begins (T, )BL-LO

Static WaterLevel____—__ (FT.}  Diameter:_1" Waler Level at lime T,

Water Column (FT.) Purge Meihod:__\w_»Bg__‘_\__ Time Purging ends: (T,) !Sg
Water Leve! at time T,

Volume onductivity Purge rate
Time Removed pH {mS/cm) TEMP.(C) Redox (mY) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) | (Lpm) Appearance
<5 NTU prelerred
and +/-10% > 1 0.3t
+/-0.1 +/-3% +/-020r3% | +/-10my <0.3fi +/-10% NTU 0.5LPM

|35} g.ou é;ﬁ oA 5.3 °§::‘:' Qi [ — .35 |Clear
U 9L (630 0bLS |is.33-T3.2. %82 (003 — .35 | ieuc
[\ 9oL C‘-;B\ 'O(g)? 1513/ -g!0 W O,L-__B — |.ZS | 2hene

[N [o7f [O.0L (,.@’i%% 1525 -B4.0 (503 T . A e

SAMPLING
Dale:_cil _ﬂé; Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 80108 Diamster (inch) | Gallon/ Foot * dotta w.1. (1) = volume lost {galions)
Time: i g 3 } Alkalinity by 23208, Ghloride by 9251, Sulfate by 3 0.040
Field Filtering: IE < 5038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 ilers

e 255000 13N

LowFlowDalaSheet xistemplate-fow flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Land!ill, Devens, Massachusetts _ Project Number: 284350.0M.02
Well 1D: Date: %121 }06 Time:
Weather Conditions _ G\ @amC  “2000 v ~
PID o P {ppm) Condition __ -2 <)
Sample Team _ TR | D& —
Well Stabilization Data
Well Depth (FT) Datum ST ST Time Purging begins (To) 1 12
Static Water Level _ 4 2;‘-“ (FT.) Diameter:__4 — Water Level at time T, Zq
Water Column (FT.) Purge Method'_ \'Raa) = ¥ icns Time Purging ends: (T,) Ig 20
Water Level at time T,. il_‘l
Yolume 4 Conductivity Purge rate
Time Ramoved pH 4} {mSfem) TEMP.{C) Redox (mV) | Water level (F1) | D.O. (mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preterred
and +/-10% > 1 D.3to
+/-01 +/- 3% +/-0.20r3% +/-10mVv <031 +/-10% NTU 0.5LPM

Pz 4.5 4,24 5 | Cleor
3| > O] DD 211793 -L3H Uz O | — |,5 el
42 [0 Gyol 33211290 =Y 1429 oY — |5 ||

142G 1] o4 S ] - 3B 2ad -6/ 924 (a0 — |5 | b

[ YA SAMPLING
Date:_|/ &\ (W™~ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (nch) | Gallon/ Foot | __* dettaw(_{1) = yolum fost (gallons)
Time: 1 R S Alkalinity by 23208, Chloride by 9251, Suliate by 1 0040
Field Filtering: . O 9038, Nitrate by 4500, and Turbidity by 21308 1.5 __0.001
Sampling Methodology: Low Flow Samplin 2 0.183 =
Laboratory: Alpha Method of Shipment: Courier 1galion = 3 78 ltars
Remarks: >

Sample ID = gi) gk’\? O\ ’%%Q

LowFlowDataSheel. xIstemplate-low flow



ML =5

| Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hil Landfill, Devens, Massachusetts Project Number: 284350.0M.02

Well IDi___ SN\~ V5 Date: S/ICEs Time'.

Weather Conditions __ 0o tlu  Cloudy ~

PID___nJee I (PBM) Condition __ .40

Sample Team T :

Woell Stabilization Data L

Well Depth (FT) Datum_RTC0PRPLCC Time Purging begins (T,). _'l;)_:)

Static Water Levei__[ .S * _(FT.)  Diameter:_ . Waler Level at time T, |<1, 57

Water Column (FT) Purge Method:_ -\ — ? Leg Time Purging ends: (T,)
Water Level at time T,

Volume £_Conductivity Purge rate
Time Removed pH {mSfcm) TEMP.(C) Redox (mV) | Water level (Ft) | D.O. (mg/L)| Turbidity (NTU) | (Lpm) Appearance
<5 NTU preferred
and+/-10% > 1 03to
+/-0.1 +/-3% +/-020r3% | +/-10mV <Q.31t + /- 10% NTY 0.5LPM

130 - o] 193 136l ol vl odH — o3 cieac

v308] 5,5 |6 oH 192 [13.02]29.5 [ /965 [ozd — loazs

Bl . G| L I9D 1222250 |19 [O0F=] — | 325

SIS CO /3T 13032722 1969037 — |.325
L2191 RS QDD JI L 300 [3a,) 156 oo — [225]Tieac

£ SAMPLING
Date: ‘L’_L.D_/ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diamater {inch) | Gallon / Foot * delta w.t. (f1) = volume los! (gallons}
Time: Alkalinity by 23208, Chiloride by 9251, Suliate by 1 0.040
Field Filtering: ________ 9038, Nrtrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology:  Low Flow Sampling 2 0.163
Laboratory: Alpha Jﬂ)\lhod of Shipment: Courier _\ 1tk = 5 kel
Remarks: i
Sample 1D = 5 @%S\"\ LD \ N L.\_/

LowFlowDalaSheet.xIstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
Well ID:__ /1L Date:_{2-f-of Time:_¢ %
Weather Conditions _Gif- 70°~ &t cluh, - i’y
PID A (ppm} CoAdition corves o
Sample Team C.& [ D il
Well S{abilization Data
Well Depth (FT) Datum __ R TOOSCL Time Purging begins (T.): 739
Static Water Level_2<.©3 (FT)  Diameter:_2”" Water Level attime T, 50-03 )
water Column ________(FT ) Purge Method: M_L%QQ% s Time Purging ends: (T;) QT30 >
Water Level at time T,. ﬂﬁ{ 4
Volume Conductivity Purge rais
Time Removed pH {mSfem) TEMPAC) | Radox (mV) | Waterlovel (Ft) | 5.0. (mg/L}| Turbidity (NTW) [  (Lpm) Appearance
#, | <5NTU prefarred
o |and+/-10%>1| 03w
+/-0.4 +/-3% +1-020r3% | +7-10mV <03t +1-10% NTU 0.5LPM oRS
Py7s 7.3 018 VL[4 | 174.7 (WL Y- 1] (1.7 LV neek
1vo 7.52 59 3.1 199, 9 -113 / ream ¢
a . , ﬂ . 5 . . ‘?") / —r&ﬂr‘ﬂm,é’;
95 45 T | jes9 d / Al Ay funyr 28,
o750 | 7er| p53 | 2548 | 16F 9 112.76)
0577 109 p4g | 1955 |/sg. ¥ /9.37
902 7205 _gs2 |12 {579 | %e- 1 ||/2F/
o\ G W ILTT | gis [ Bes |12 |3e— | #7953
T
QoW
SAMPLING
Date:)7 /% 10" Analysis: Total Az, Fs, Mn, Mg, Ca, Na, K by SW-B46/ 60108 Diameter fnchi | Geton {Foot | * dekaw.. () = volune lost (galons) _
Time; st Alkafinity by 23208, Chioride by 9251, Sulfate by 1 0.040
Field Filering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.081
Sampling Methodology:  Low Fiow Sampling 2 0.183
Laboratory: Alpha Method of Shipment: Gouder 1galion = 3.76 ters
Remarks:
Sample ID =

Copy of SHL LowFlowDataSheet.xistsmplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number; 284350.0M.02

welliD:_ ¥45)V/L U Date__ |3 ~¥-OC Time: 070

Weather Conditions __ 30 gradyw— £ &,

PID _ (ppm) Corfdition __ < 75X LS mm
Sample Team CEZ !2@ i
Well Stabilization Data
Weit Depth - (FT.) Datum ???’O UEZC- " Time Purging begins (T,); zéi&’
Static Water Leve) (FT) Dismeter:__ 2" ] Water Level at tme T, m A7
Water Column (FT.) Purge Method:__ |z oo -le - Lvidud Sos Time Purging ends: (T) __}1.2 £
Water Level at fime T, fC’-)' /
Volume Conduethity Furge raie
Time Removed pH (mSicm) TEMP.(C) Redox {(mV} ( Water level {Ft) | D.O. (mg/L}| Turbidity (NTU) {Epmy} Appearance
<5 NTU preferred
and + /- 10% > 1 03fo
/ffﬁ/ +1-0.1 “1-3% +1-020r3% | +/-10mV <03ft +1-10% NTU 0.5LPM
l[os 649 147 /0.2 | {1zt | W17, |4
[ 6.49) 165 gz | pe.eli10 17 |
/e 649 4g5 | (008 s g 17 |7
({29 Gugl (6% oo (12 | 7.7
P[540 | 003|150 | 7% [ 1017 7,

SAMPLING

Date: 1/ / - ! Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846 60108 DA finch) | Galbn/Foot] " gskawt () = voluma lost {galons)

Timea: Alkalinity by 23208, Chioride by 8251, Sulfale by i 0,040

Field Flttering: 9038, Nitrate by 4500, and Turbidly by 21308 1.5 209

Sampling Methodology: Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 liers
. |Remarks:

Sampie ID =

Copy of SHL LowFlowDataSheet. xistemplate-low flow
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Well 1D:

JWemher Conditions

FID {ppm) Condition fﬁ%:’
Sample Team QE

/

Field Data Sheets for Low Flow Ground Water Sampling

Date:

Project Name: Shepley Hill Landfill, Devens, Massachusetts

Project Number. 284350.0M.02

Time:

ell S bilization Data

Remarks:
Sample 1D =

Laboratory: Alpha Method of Shipment: Courer

o ooo SHLS

0.163

Well Depth (FT.) Datum Time Purging begins (T,):_{ 7 i / ‘le:D
Static Water Level __R.2% _(FT) Dlameter _Z" ' - Water Lovel at time T,
Water Column (FT.) Purge Method: lené.;ti.m}] Time Purging ends: (T,) zef %5
Water Level atlimeT,._z__b
Volume Conductivity | . Purge rate
Time " Removed pH {mSfem) TEMP.{C) Redox (mV} | Water level (Ft) (D.0,( Turbidity (NTU) | (Lpm) Appearance
L/ «5 NTU preferred
- and +/-10% > 1 D3to
+/-0.1 +/-3% +/-0.20r3% +/ - 10 mV <031t +/-10% NTU 0.5LPM
[HS | 4,5 10SE 1S 1663 |-29513.% |85 — [.3
20l g, 4l NS |02 ~310|3 30 [573| —
| (425 0,33 IO |(.R3[-1225]3.30 (358 —~ .3
(970 7.0 |63l 1K [6.99 1350 3.3 305 | — |.3
w3 110.5 620 10T '3:@ “132 | 3.3 28] — |.3
190 12.2 620 /0% 124 |-3¢6| 3.3 202 —
(44438 629 1K 2,3 HER 32413 — |3
N SAMPLING
Date:lz,d S ! S Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (Inch) | Gallon / Foot * dolta wt. (it) = valurme lost (galions)
Time: { :E é § Alialinity by 23208, Chioride by 8251, Sulfate by 1 0.040
Field Filtering: o 9038, Nitrate by 4500, and Turbidity by 21308 15 0,091
Sampling Methodolagy:  Low Flow Sampling 2

N\

1gelion = 3.78 liters

LowFlowDataSheet.xistemnplate-low flow
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Field Data Sheets for |.ow Flow Ground Water Sampling
|Project Name: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
Well ID:_% #2, |7 Date:d L -3 Time:
Weather Conditions . ,
PID — _ (ppm} Condition ___~32a{
Sample Team (o E LL E’? o
Well thbili;aﬁon Data 2
Wall Depth o (FT) Datum__E7¢ [V C Time Purging begins (To):..._/._;f- _
Static Water Level ___ (FT)  Diameter 7 _ Water Level at ime T,, 2% Z%.5°> B3 . "7
Water Column - (FT)  Purge Method; w " Clow - e ipnd Time Purging ends: (T,)_] 5 /0
‘ Water Level attime Tr,_S5(7-7.3
Volume Conductivity Purge rate
Tine Removad pH {mSfcm) TEMP.(C) Redox {(mV) | Water lavel {Ft) | D.O. {mg/L)| Turbidity (NTU) {Lpm) Appearance
2 <5 NTU preferred|
@ and+/-10%>1] 0.3t
+/-0.1 +/-3% +/-020r3% | +/-10mV <03t +/-10% NTU 0.5LPM
s> cuyloo -l LIgD Lz [ 5o93 115 S
N T e N L e N N I I
T - ! I - LT P 3 Ty -
-._f‘y.a‘,\ Ny th [ = .,-_jl !\Q\\ J'f‘)' };
~ - A ¢ sy e o™ |y ¢ -
572 (el 50 BB ST 170 xS DI
y F'.’J':; | T
RN -
O
\
SAMPLING
Date:\'Zl A /{5  Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-848/ 50108 Dismetor (ivch) | Gallon { Foot | _* delta w.t. ) = voluma st (galions)
Time: _ 5\ Alklinity by 25208, Chioride by 9251, Sulfste by 1 9.040
|Fleid Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0,163
Laboratery: Alpha Method of Shipment: Courler 1gstion = 3.78 iiter
Remarks: _ ' | . , i1
Sample ID = R OO L R o, 7 bl

Copy of SHL LowFlowDataSheet.xlstemplete-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Sheplpy Hill Landfil, Devens, Massachusﬁ Project Number: 284350.0M.02
Well ID: Date: |2 55 Time:__ 1/ 5C
Weather Conditions __2 3" ¢, | “ v\ Mooy Qi U S
PID . (pp)n) Condition %gfi
Sample Team V" - "~/ (  {-—
’ Well Stabilization Data g 5
Well Depth ___— (FT)  Datum _E 70 7V ( Time Purging begins {T,): :
Static Water Level ____ (FT.)  Diameter : _ _ Water Lovel st time T, _ L%
Water Column __~—__ (FT.)  Purge Method:__ o - it~ Griay Time Purging ends: (Ty)_{ | 4.5~
Water Lovel attme T,,_ 15,8
Voiume Conductivity Purge rate
Time Removad pH {mSfcm) TEMP.(C} Rodox {mV) | Water lavel (F) | D.G. (mg/L}} Twhidity (NTU){ ({Lpm} Appearanca
<5 NTU preferred|
and+/-0%=1] 03t
*{-D.1 +/-3% +{-020r3% | +/-10mV < 0.3t +1-10% NTU 0.5LPM
t - — . . - - ]
LS 753wz g 37 |42.7]31.775 | — V&
- - - - -‘.’; ~ . T T c f{; N
1A D W A A iy 1 s 77 o) R
W3 2 oL N O3 [ILTD 26573179 |
R TG YYSTILGD J20- 213 7k
| - s ——
JEE F6d oz s S | 376
A '\S\ ) ‘ [ L
{200 245 12.923 | 9.6 | T8 9. 43
SANMPLING
Date:{L./ 6 / €D  Analysie: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter finch) | Gation 7 Foot | * dekawt. (1) = vokim lost {galone)
Time: _ ¥ Adkalivity by 23208, Chloride by 9251, Sulfade by 1 0040
Fleld Fiitering: 038, Nitrate by 4500, and Turbidity by 21308 1.5 0091
Sampling Methodology:  Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courjer 1galion = 3,76 lters
Remarks:
Sample ID =

Copy of SHL LowFlowDataSheet xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepleg I-’nll Landfill, Devens, Massachusetts Project Numbar 264350.0M.02

Well ID;___ Date:_R—§~—¥L Time__J32C

Weather Condihans

PID . {ppm) Condition (HB e\

Sample Teamgz X3 .

Well Stabilization Data A

Well Depth (FT) Datum_[L72Ev( L Time Purging begins (T,);_/> ~7"

Static Water Level (FT)  Diameter;_ 2 °° Water Level atime T, 1. &0

Water Column (FT.) Purge Method:___ /o w r fpw - J?t-'i’r} Time Purging ends: (Ty) /220"

Water Level atime T, }§.4.5
Volume Conductivity Purge rate
Time Removed pH {mSfem) TEMP.(C) Redox (mV) { Water level {Ft) | D.O. (mgiL}| Turbldity (NTU) {Lpm) Appearancs
'/ % | <5 NTU preferred
* - lapd+/-10%>1| 03t
+/-0.1 + /3% +{-020r3% | +/-10mV <03t +1- 10% NTU 0.5LPM
|40 32 | f0S5.5 .07 | -T2 | \@L5 |35

V413 032 Is92.¢ 997 [-13 |wis | 34

14¢ 13 15996 |a4as |-7# [KE5 123

SAMPLING

Date: [&/ "5 1 T Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-845/ 80108 Diameter (inch) | Gason/Foot | * dettawit ) = vohame lost (galtons}
Time: { ’1‘2—1 Alcalinity by 23208, Chioride by 9251, Suliste by 1 0.040

Field Fllering: 038, Nitrata by 4500, and Turbidity by 24308 15 0.091

Sampling Methodology: Low Flow Sampling 2 163

Laboratory: Alpha Method of Shipment: Courier Agation = .78 lurs
Rernarks: a g" -

Sample ID =

ot 7

Copy of SHL LowFlowDataSheet xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
IPm]ect Name, Shepley Ha’l(i.mdﬁll Devens, Massachusatts_ Project Number: 284350 OM.02
Well ID: ot Date:/ . L Time:__§4¢J
Weather Conditions
{PID - (ppm) Condition __&gbet
Sampie Team D)2 /R v
Well Stabjlization Data
Well Depth Ty Dawm__ L "0 PHCC Time Purging begins (m_é_o_
Static Water Level (FT)  Diameter:_ 747" Water Level atime T, - " !
Water Column FT) Purge Method____'Cw oy P Byt Time Purging ends: (T,) _L-L
Water Level at time Ty, .l /2
Volume Conductivity Purgs rato
Time Removed pH {mSicm) TEMP.(C}) | Redox{mV) | Water level {Ft} | D.O. (mgiL})} Turbldity (NFU) | {Lpm) Appearance
<5 NTU prefermed
and+/-10%>1] 63t
+/-0.4 +1-3% +1-020r3% | +/-10mv <(3f +{- 10% NTU 0.5LPM
450 AN R 2 20 B KL SR Y S S o A e B
7Es S R R A o R
vy i __( P | } -. .; . . { 4' I.-i 9;’(\_ ) ,\ . ]?
W~ Wga0l 73 | 247 | )
2 1.9 7, %/ — g | 2 027
SAMPLING
Date: & S /D6 Analysis: Totel As. Fe, Mn, Mg, Ca, Na, K by SW-846/ 80108 Dismeter (nch) | Gaion /Foot | * deftawit. () = volume fost (gallons)
Time: 100 Alkatinity by 23208, Chioride by 8251, Sulfste by 1 0.040
Fleld Filtering: 9038, Nitrale by 4500, and Turbidity by 21308 15 0001
Sampling Methodology: Low Flow Sampling 2 D363
Laboratory: Alpha Method of Shipment: Courier 1gailon = 3.78 ifters
Remarks:
Sample ID =

Copy of SHL LowflowDataSheet xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfill, Devens, ___ . Project Number: gsso.om.oz

Well ID: TR Date: {217\ Ol Time:__{ %a

Weather Conditions _c\ @0 C )00 o

PID NP (ppm) Condition _cadne)

Sample Team __ DL vTis ~

Well Stabitization Data s

Well Depth (FT) Datum__@zr 00 Time Purging begins (T.). .~ ~ 7

Static Water Level _[F(. D5 __ (FT)  Diameter: i Water Level sttime T, _ ) &".o

Water Column (FT)  Purge Method:__| - S P Time Purging ends: (T L &4 35"
Water Lovel atime Ty, <y , TR

Volume Conductivity Furge rale
Tine Removed pH {mS/cm) TEMP.(C) | Redox(mV) | Water lavel (Ft) | D.0, (mg/L)| Turbldity (NTU) |  (Lpm} Appesrance
<5 NTU preferred
and +/-10% > 1 03t
+1-0. +/-3% +i-020r3% | +/-50mV <03h +/-10% NTU 0.5LPM

[G2s” x C JES) LBk |4.57 [=39 S0 10,24 —— InY Qe
|\_‘.'5‘ 2 9\?- L_ L; ‘J .) . ‘;.‘:_?)) l".) }-T' ’.'J)(S /‘;/\.) J "' '1q - O"-" |
M35 [ ag €SP .52% [39¢ P2z [igoo bl oy |

79 75)

SAMPLING
w Analysis: Toisl As, Fs, Mn, Mg, Ca, Na, K by SW-B48/ 6008 Di trcny | GatoniFoot]  * cedawi = vohuma lost {gekons)
Time: / ﬂE‘O Alkalinity by 23208, Chloride by 9251, Sulfats by 1 0.040
Field Filtering: ©034, Nitrse by 4500, and Turbidity by 21308 15 0.081
Sampling Methodology:  Low Flow Sampling 2 0.183
Laboratory: Aipha Method of Shipment: Courier 1gafion = 3.75 Hers
Remarks:
Sample ID =

Copy of SHL LowFlowDataSheet xistemplate-tow flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landii, Devens, Massachusatts Project Number: 284350.0M.02
Well ID: 32751 SHM-9%11C Date;_| 2-12-04 Time:__0250

Weather Conditions Clonfy Hp° .

PID fopm) Condition __ 24050

Sample Team (£ /1M -

Well Stabilization Data
PUCl

Well Depth ___~ FT) Datum_ BTQPV Time Purging begins (T,y_&¥05 7755
Static Water Level (FT.)  Diameter;__“+ 7" _ _ Weter Level attime To, 7, Zg
\Water Column (FT)  Purge Method:__Jow - Flo— T Time Purging ends: (T,) _ 0’58
Water Level attime T, 7~ 74
Volume Conductivity Purge rata
Time Removed pH _{m8icm) TEMP.{C) | Redox(mV) | Water lovel {Ft} | D.O. (mg/L){ Turbidity (NTU) [  (Lpm) Appearance
W 2 it ose
+/-04 +/-3% +/-020r3% | +/-10mv <03 ft +{-10% NTU 0.5LPM
o0 7 2.53 1 7501 | o0 | ~t42 | 790 |36
oF 1L 2.5/ | 7se./ | 997 | -153 | 7.4/ |R.7
0517 7.0 700 \g59 | ~Js7 | 790 (2.7
021 780 | 7510 19.98 | ~g0 | 290 |2
017 750 | 7049 19.45 |~16x |49 |25
SAMPLING
Date; 11/ < | D& Analyels: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 D fnch) | GatoniFoot]  *dedawit = volume kst (gations)
Time: __ (330 ARalinity by 23208, Ghloride by 9251, Sulfete by 1 0.040
Field Filtering: 8038, Nitraks by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 2 0.183
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 iters

Sameie 1D = SHM 9322 R12.04

Copy of SHL LowflowDataSheet xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: ey Hill Landfjl, Devens, Massachusetts_________ Project Number: 284350.0M.02
el 1D: SHMS{E, 31 A Date: | L= Z—«).e- Time: -
Weather Conditions _ ¢ 1O A O Y OO

PID A (pprd} Condition °\ch3
Sample Team’

Weill Stabilization Data —
Well Depth {(FT) Datum RTOPOCC Time Purging begins (T.): 4 1S

Static WaterLevel __cX + I { _(FT)  Diameter: 27 _ Water Level attime To, 2 o1

Water Column FT) Purge Method:_fows - ﬁg, | F i} Time Purging ends: (Ty) {4 5%

Water Leve! at fime T, 2-3‘-'

Volume Conduciivity urge rate
Thoe Removed pH {mSicm) TEMP.{C) Redox (mV} | Water level (Ft} (D.O. (mgiL)| Turbldity (NTU} !  (Lpm} Appearance
<5 NTU preferred
and+/-10%>1| 03t
+7-0.1 +/-3% +1-020r3% | +/-10mV <0.31t + /- 10% NTU 0.5LPM
: ! 1, . -~ ]
(] G JoMg] 038 18.7% [19.% (228 o7t [—— [0 cren
t o~ e -
lvMs %L. (. vy 2. =5 %‘b»bu_‘._ W - S O —_ :)Ll“) PR
450 [ loc WM 23 [5%3 |1[7.] |[Z.2 D |7 ©d |
wss iz 03 [oh- sy [solisalzar [0 | — o] L
P> (CL\uzr__\fl- Q 220, (e ) CR A
g ale s | ST LA LN Ll AT 1YY
RN - D —
S K% sy 907 | $o 0.7
P SAMPLING
pate: |2 1T /1 Do Analysla: Total As, Fe, Mn, Mg, Ca, N, K by SW-846/ 60108 Oiameter (nch) | Galion!Foot | * deftaw. () = voiume lost (gatiors)
Time: _ 144 O ; Alketinity by 23208, Chioride by 8251, Sulfate by 1 0.040
Fleld Filtering: 8038, Nitrate by 4500, and Turbidity by 21308 15 0.081
Sampling Methodology: Low Flow Sampling 2 0183
ILaboratory: Alpha Method of Shipment: Courer 1galion = 3 78 iters
Remarks: :
Sample ID =

Copy of ©* LowFlowDataSheet.xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

PID__

Project Name: Shepley Hill Landfill, Devens, Massachussts:
well ID:__314m -GG - 3y B
Waeather C?gditions Cler

Date: {Z-% ~O&
ot 1k

Sample Team __ T

{(ppm) Condition

e
Ol

Ty
2

Project Mumber; 284350.0M.02
Time:

Waell Stabilization Data

Well Depth (FT.} Datum Broescl “Time Purging begins (To)y_| 3T}
Static Water Level 3, \§  (FT) Diameter:___ 2" Water Level attime T, 2,4
‘Water Column (FT.} Purge Method:m_Lngh_(_m__ Time Purging ends: (T,) { &2 <
Water Level at timeT,:'a, ZS—
Volume S ‘gonduetivlty Purge rate
Tima Removed pH {mSicm) TEMP.(C) Redox (mV) | Watar lavel (Ft) | D.O. {mg/L}| Turbidity (NTU} {Lpm) Appearance
. <5 NTU preferred;
and + /- 10% > 1 0.3t
+/-01 + /- 3% +f-0.20r3% +f-10mv <031 + /- 10% NTL 0.5LPM
{3"8 BL/ CIs [220.2 ligivz 30 3.5 0.9/ | — 0.9 | cleg
1253 | s L [co¥] 203 [4.3F 125 (315 |03s| — By
7 L]
3B 1L Gof|262e (976 [-22 13,15 |[mso] —  |e
o | el £,00[235.0(933 |-22 |25 0,30 — |07 [cleor
zqo% 10,545,907 85.4 |9.69 |-Z] QZt| — 09 | cigor
968 | gLl5q¥ 2939 0, [-20 [249 (ot — by
922 | m 9593 R0.6 (965 -1 (3,05 [02F o. 4
gz | (450 1S 43106 |13 =18 D.2o ~
SAMPLING _,
Date: 2 J.ﬂ) s: Total As, Fe, Mn, Mg, ©a, Na, - Diameter {inch Gallon / Fot * delia w.i = vojume lost (gallons
e a1y [ o o o v o cos T . S
Field Fittering: ___|A J %% 9038, Nitrate by 4500,and Turbidity by 21808 15 0.091
Sampling Methadology: Low liry 2 0.163
Laboratory: Alpha Method of Shipment: Courigr ’ 1gallon = 3.78 fiters
ks: o~
e AGSHMIG 3 | B [
920 | (ol | 5.931313.0 /LY | - |25 ol by |

(7

ataSheet. dstemplate-low flow

ISJ (il

IS

LEd

0.9

o
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name, ShePIey Hill Landflll, Devens, Massachusetls Project Number; . 284350.OM.02
Well ID:_ - HM 4 3B\C Date: {4— T~ Ik Time;

Weather Conditions Sy esar A SV

PID e A {(ppm) Condition <y, )

Sample Team T3 |Qn_

Welt Stabilization Data -

\Well Depth , (FT) Datum _ iSO . Time Purging begins Ué%
Static Water Level_ . 3% (FT)  Diameter:_2 * . Water Level st time Ty, 5. 5%
Water Column FT.) Purge Method:_{ U0 - e D }‘ e Time Purging ends: (Ty) Y />
' ' Water Lovel attme Ty, 3, 5°F
Volume : Conductivity ' r “Purge rate
Time Removed pH ﬁf {mSicm) TEMP.(C) | Redox (mV) | Water lovel (F1) [D.0. (mgiL)} Turbicity (NTU) [  {Lpm) Appearance
<5 NTU preferred
' and+/-10%>1] 0310
#7-0.1 s 1-3% +/-020¢3% | +/-10mV <03t +7-10% NTU 0.5LPM
B LS8 7932 7z [12 71589 (135 == |2 [cremr
I : aEFE |
S 381 1937 1990z |35 30| — [c4
| 554 39 L9239 | 9492 9,4 QA% <t
M5 GSy oy 19931 2% AN 0
. el Y .- / e . - — {
40 6sa | iy | £33 5.5 10 0. %
H ~ v - . .
41 LS 351 (s G O 1 g
. ~ " =1 - o
'._'L!\\\ CS "uli—%zf' ]-’Ll(‘—’ L\"(\ 5.0 L{ ) . 0. \__!
DAL “« O : _I ll \D Y R \.\\‘3 c,\jr
SAMPLING =~
Date; 12/ + | ko Analyska: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Dimmeter finch) | Gallon/Foot | * defta w.t. () = volume Jogt (gons)
Time: ZQ{DE Alikalinity by 23208, Chioride by 9251, Sulfeta by 1 0040
JField Frltering: /- 2038, Nitrate by 4500, and Turbiddy by 21308 15 0.081
Sampiing Methodology: Low Flow Sampling 2 0383
Laboratory; Alpha Method of Shipment: Courier - 1galon = 376 lars
Remarks:

Semsen= 36 <rtmMAq 31 C

fcenee ke £ prose. Po. = 0.9 mefL
Ledonr =-6&5.2

Copy of SHL I owFlowDataSheet. xIstemplate-dow flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Name: ShspleyHiHLan i, Devens, Massachusetts __ Project Number:; giA-SS0.0M.OZ

Well ID: . V Date [Z 3: qu Tims:
Weather Conditions _ Skapwe) |
PID : (ppm) Condmon aﬂ
|Sample Team _
Well St?ilization Data
Well Depth (FT)  Datum 1l Time Purging bagins (T.):
Static Water Level (FT)  Diameter;__Z.** . Water Level at time T,
‘Water Column FT) Purge Meﬂ'lodiM!_Fgf ) Time Purging ends: (T,)
Water Level attime T,, Ve O
Volume Conduchvity Purge rate
Time Removed pH {mSicm) TEMP.(C) Redox {mV) | Water lovel (Ft) | D.O. (mgiL}| Turbldity (NTU) | (Lpm) Appearance
<5 NTU praferned]
andd+/-10%>1] 03t
+/-01 + - 3% +/-020r3% | +/-10mV <03ft +1-10% NTU 0.5LPM

1243 (.23 109 | f.05|~6F .24 | ~—- Clees ™
1250 600 | food-72. |92 le25] — € loog

116% AL Yo | 662 -3, QM| —— Cles
| 266 JJJ-_LGQ@ fo. 023 16,6% 0249 ~— LT eng™

SAMPLING
Date: 3 | & Analysls: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 80108 Dt foch) | GamontFoot]  * deflawr i) = volume jost (gailona)
Time: Alkaiinfty by 23208, Chloride by 9251, Sultate by 1 0.040
Field Filtenri§: [ j_b 98038, Nitrate by 4500, and Turbidity by 21308 15 0,091
Sampling Methodology: Low Flow Sampling 2 0.183
Laboratory: Alpha Method of Shipment: Couyrer 1gailon = 3,78 ifters

S efpa %2;&(.,;1

Copy of SHL LowFlowDataSheet.xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

_—

Project Name: Shep Praject Number: 284350.0M.02

Hill Landifill, Devens, Massachusetis

Well 1D:Stier sy 37 Date:_I2. & ga' Time:_8
Weather Conditions __{loue ¥
PID__ AJA {ppm) Condition _-20%F
Sample Team
Well Stabilization Data 5/
Well Depth (FT.) Datum ﬁm Time Purging begins (T.);_{ 3O O
Static Water Level _JO. &/  (FT)  Diameter:_2.7 - Water Level attime T, /8. &f -
Water Column (FT)  Purge Method: ~L10w . Tiene Purging ends: (T,) 1 HQ
: water Levelattime T, 19-Ff
Volume Conductvity Purge rate
Time Removed pH {mSicm) TEMPAC} | Redox{mV} | Water lovel (Ff) |D.O. émgiL); Turbidity (NTU) | {tpm) Apponrance
. <5 NTU prefermed
) and+/-10%>1) 03t
+-04 | - wr-3% +1-020r3% | +/-10mV <03ft | +/-10% NTU 0.5LPM
\s30 0.637 .9 97 o gt
LT [063% |16\ .3 F

[355 Q@q o.H ‘*’ y

s 0.&€ O-L38 [ 9.99 [2¢.% |10 7)
416 (Y637 -9 reey | /o.77¢

Soemfvia P (M\D
rcdheck | Gor
p.lo.iW|-2¢ P 0.35
SANIPLING

Date:_{L/ | &b Analysis: Tots| As, Fe, Mn, Mp, Ca, Na, K by SW-848/ 60108 Dismeter fnch) | Gallon/Foot |  *dekawd. () = volume lost (gations)
Time: / Alkakinity by 23208, Chicside by 9251, Sidfate by 1 0.040
Field Filtering: _ O £038, Nitrte by 4500, end Turbidity by 21308 1.5 0.087
Sampling Methodology: Low Flow Sampling 2 0.153
Laboratory: Alpha Method of Shipment: wm 1galion = 3,78 fiers
Remarks:
Sampie ID = %SHM DS ?ﬂh

Copy of SHL LowFlowDataSheat xistomplate-low fiow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Langfij, Dovens, Massach Project Number: 284350,.0M.02
wellID:___ 2 HM I3 438 (x/ Date: fg*f 2-06 Time: !

Weather Conditions ___ /. (ladg  ~ #c*

PID__ pJA (ppm) Condition __ 4804

Sample Team LRICE /

Well Stabilization Data

Romarks 6 Shnosz8u/

well Depth o (FT)  Datum “TocC Time Purging begins (T.y_ .3/~
Static Water Level (FT.)  Diameter ‘2. _ Water Level at time T, __llr %f
Water Column "  (FT) Purge Method: ‘fv‘rg@% o - | @y_—ﬂaa/ Time Purging ends: (T;)
Water Level attime Ty, 3 /7
Volume Gonductivity Purge fate
Time Removed pH _(mgfom) TEMP.{C) Redox (mV) | Water level (Ft) | D.0. (mgRa{ Turbidity (NTU} |  (Lpm) Appearance
= TEN L onad| ot
+7-0.4 +7-3% +/-020r3% | +/-10mV <03ft +/-10% NTU 0.5LPM
13/7 b82| 7780 |l 4s | =SB | gy |12
%22 6ozl 200 e | =71 | zow0 |42 .3
1272 6.95| vms |zt | <94 | 2975 | 3.0
133¢ 6.9¢1751.9 | 13.9% | <1oo | 30.50 |{-%
134 3 £37 Gogt 1346 |~lp2 | 30.20 |24
| 54g 69¢|772,3 | 1413 |-los | 32, 75|2.%
1353 6590 ¢11.8 | 13.47 1~1ps |32.70|2.2 3
SAMPLING
Date; 12/12 /105 Analysia: Total As, Fa, Nn, Mg, Ca, Na, K by SW-846/ 6008 Diamster finchy | GaionFoot | et wt. (my = yolume lost (gallons)
Time: | 365 Alkafinity by 23208, Chioride by 9251, Sulfate by 1 0,040
Field Filtering: — 9038, Nitrste by 4500, and Turbidity by 21308 15 0.001
Sampling Methodology: Low Flow Sampling 6.483
Laboratory: Alpha Method of Shipment: Courier 1gakon = 3,78 fiiers

Copy of SHL LowFlowDataSheet xlstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shwtba |, Devens,Massachusetts_______ Project Number: 284350.0M.02
well ID: S HpA Date:_\ 2206 Time:

Weather Conditions (|l B ™ Cold

PID 3t (ppm) Condition __ O\ e o™

Sample Team ~

Well Stabilization Data =

/
Well Depth (FT) Daum_ RTOPVNCC Time Purging begins (T.): A %
Static Water Level __| (FT)  Diameter:___ 2 ** Water Level attime T, |3~
Water Cotumn {FT. Purge Method:_ 1ot - Fiadd | o el Time Purging ends: (T} _|{ 35~
Water Level atime T,,_{ B, 3T
Volume Condifcthvity Purge mte
Time Removed pH {mSfcm) " TEMP.C) | Redox{mV) | Water level (Ft) | D.O. (mgiL)| Turbldity (NTU) |  {Lpm) Appearance
<5 NTL) preferrad
and +/-10% > 1 03t
+1-041 +1-3% +/-02003% | +/-10mV <03ft +1-10% NTU 0.5LPM
L

M5 [ €3 Jprz|o-wzt [ 940 |-573 (1336 | K — o.tf Clea
431 6SH 002 1940 6,2 | 1D 3D & “

1434 €1%10.Lb25 195% -1F 13.30| ¥ | — lond

Cechecked 0.3

il

SAMPLING

Date:[ ]/ IO Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 6010B Dioeter fnch) | Gabion /Foct | * delta wit. ) = velume lost (gallons}
Time: Alkedinity by 23208, Chioride by 9251, Suliate by 1 £.040
Field Flltering: BA38, Nitrate by 4500, and Turbitllly by 21308 15 0.091
Sampling Methodology:  Low Flow Sampling 2 0.162

Laboratory: Alpha Method of Shipment. Courier

1galon = .78 iHers

Remarke _ BG SH MOS 40 XU

Copy of SHL LowFlowDataSheet xistemplate-low flow



Project Name Shepley's Hill Landfill

Sampling Event LTMP/PMP 12/2006

Job Number 284350.5C Ot Date - 2-S.
Field Teom P e Page 3 of
Field Condiions R e g 2 bun _
Well/Sample Number | >Hn124 5( SiortTime A4S 0
Initial Depth to Water :'f‘; Ll Ruplicate Number I I Dupl. Time
Meaqsure Point:  well TOC Steel Casing Purge Method: Ded. Pump Other 4 7 EAp f‘»;.-z
Flow Cell: ¥ / N Min. Purge Volume [gal)/{L) Purge Rate (gpmi/mlpm) 23 ki
Time Yol, Purged pH Conductivity Turbidity Diss. Oxygen Temp. Eh/ORP
gaiions / liters mSicm NTU 7 mgil. o mv
oo T4 i e Gebd ][4 o
o by T 2L 3.57 5 A —-i3: 9
b3l % ) 2-72 § 21 7 P
NS 6,59 ST o ¥ 5,877 g,
II () Iv‘ )A.J‘::,? . ‘f!:_? I . :“4 \f". L“‘? < -Q L }7
IZ12 A3 PRV 7% AN T
‘\e' ’/ ™ N
AT 71 S >
1 L
SO o8
N )
N ;@ 4/1
N 4
Remarks
Well/Sample Number | Sy~ £ 5 |7 startTime _J 5 |
Initial Depth to Water oorg Duplicate Number ! | bupl. Time
Measure Point,  well TOC Stesl Casing Purge Method: Ded. Pump Other
Flow Cell:ﬁ:}! N Min. Purge Volume {gal}/ii) Purge Rate (gpm)/{mipm) 3L
Time Vol. Purged pH Conductivity Turbidity /Diss. Oxygen Temp. Eh/ORP
gallons / iters mS/icm NTU /:_ mgiL oc my
,g ;l:' 6}‘?‘ ‘:’65 }'ta .4.-... 3-({3‘ -91,!‘ ({
AT o, 07 L AN I =1 G
[ /”"..‘7 ;75“]'" l‘zri'-l_,[ 3. b “'}9'2.;3
I558 s 7 s ). 632 7 2 ~77. 2
=TS A 72 L ZE T 2% — 72 F
oy
\ f‘.l;vk“e- \ “Ptkl
Q $/ a n \ N
& . AL
Y. /\‘\
oy J
e WS
/4

Remarks




Project Name Shepiey's Hill Landfill Sampling Event LTMP/PMP 12/2006
Job Number 284350.5C01 Date $-08
Field Team . RerP Page_/  of __
Field Conditions 33 . -
well/sample Number [__SHL 8D 1 startTime g 4.5°7
initial Depth to Water {:'73 Duplicate Number | Eé& SHL $Pw | Dupl. Tme
Measure Point:  well TOC Stee! Casing Purge Method: Ded, Pump Other
Flow Cell:\';‘(__i /N Min. Purge Volume {gall/(L) Purge Rate (gpm)/(mLprm) __ 350 al/me
Time Vol. Purged pH Conductivity Turbidity Diss. Oxygen Temp. Eh/ORP
gallons { liters mSicm NTU ma™ % °C mv
(1 7.1 198 72,7 f 4 117, %
[IX3 £s W/ g2. 7/ 2.26 /2.9
[014 74 42 2.0 _{.ﬂ 147, &
(1215 NT < %o | 131, 2
T/
e TN
e s M O AR
o AN~ o, & A
[ VAN \ W
)
Remarks
Well/Sample Number [ S 42 -£S I Start Time /408
Initial Depth to Water 7. 3% Duplicate Number | 56 QN Skhe §S v | Dupl. Time
Measure Point;  wWell TOC Stee! Casing Puige Method:;  Ded, Pump OCthet
Flow Cell: ﬂ /N Min. Purge Volume [gol}/ (L) Purge Rate [gem}/(mipm) 200 ml _/Q
Time You. Purged pH Conductivity Turbidity Diss. Oxygen Temp. Eh/ORP
gailons / liters m&icm NTU gL °c mv
§:Z’~ -eg f? AP /27,3
’ - ;ﬂ - ' o ’. 7
I 5,2:5 L8 M;; 2 ne.g
WY I X7 777.9
124 - m I ’ 2 } I Yyl '
(L1 ¢-Se Nl &4 f.%2 199, 2
]
y,
O e
Fal ¢‘ \ 1 \ -\1
DEANY N AN
\C/ - \\J
AN
X

Remarks
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Project Name: Shepley Hill Landfill, Devens, Massachusetts

Project Number: 284350.0M.02
e

Field Data Sheets for Low Flow Ground Water Sampling

Remarks:
Sampte D =

well ID;:__DSWL—= D(aﬁn-’faj’:) 6 Time:

Weather Conditions __© Y% % Cw =

PID — } Condition LJQL&»,_&L

Sample Team Q. '{P@

Well Stabilization Data i

Well Depth__B2%__ (FT) Datum I Time Purging begins (T, 8 1>

Static Water Level {(FT.)  Diameior: *2.7¢ Water Level attime T, B.5 %~

Water Column (FT.) Purge Method:3 ©wd = Viped ’Pf'. Time Purging ends: (T} QG 2O
Water Level at time T, 3,{

Volume I gConductivity Purge rate
Time Removed pH {mSfem) TEMP.(C) Redox (mV) | Water level (Ft) | D.0. {mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and+/-10% =1 231t
+4-0.1 +7-3% — +/-020r3% |, +/-10mV <031 +/-10% NTU 0.5LPM
- ] o -
09b! C.35].2327 |9 et 7| 8.3S . 0.%5 [Cleac
0905 CHl 232 [9.L6 (922 Ay
KPP (1% 3, o\ | L6 o238\ [ 9,20 |92.L | S5 |0T7
- —
01k CH | 23] 90T Lo 4,75
$929 ol -1y 1263 1972 (3.3 |03
(., SAaeLEl | AT (0920
femepa® K Mgz |0)
I ; SAMPLING

Date:.l_b‘_l:)__/ U Analysls; Total As, Fe. Mn. Mg, Ca, Na. K by SW-846/ 50108 Diametor (inch} | GallonFoot | *defta wit {1 = volume lost (galions)

Time: _QﬂLD Alkalinity by 2320B, Chioride by 9251, Suffate by 1 0040

Field Filtering: £038, Nitrate by 4500, and Turbidity by 21308 15 0091

Sampling Methodology:  Low Flow Sampling 0.163

Laboratory: Alpha Method of Shipment: Courier 1gallon = 3.78 ers

LowFlowDataSheet. xistemplate-tow flow

CP““"'QM{: Jms

B 000 SALTW

<

(Z~ &

#0an2d & el (ade C 0
o Exbra cdiph welS wn 1272

1 56GPh~
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: ley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
lWelI iD: ihw Date:__!2-/Z0¢ Time:_[p5¢
Weather Conditions
jPID - (ppm) Condition _ﬂfm(.
{Sample Team R/DER L
Weil Stabilization Data
Well Depth ___~ (FT) Datum BT é ’évb oy Time Purging begins (T,y_{0 50
Static Water Level (FT)  Diameter 47 ' Water Level at time T, /S
Water Column _______ (FT)  Purge Method:__ fp(u ~ £ [o— f Bar g Time Purging ends: (Ty) _}/ 1.5
Water Level attime T,/ 4./ S
Volume Conductivity , Purge mie
Time Romoved pH _(mSicam~ TEMP.(C}) { Redox (mV) | Water level (Ft) | D.O. (mgstf| Turbidity (NTU) [  (Lpm) Appearanco
P’W/ M % fadermena] 03w
+1-0.1 +{-3% +1-02003% | +/-10mv <03f +7{-10% NTU 0.5LPM
055 sge | 7hg | llw | [94 | 1415 | 705
}16¢ S.¥| 75.5 | 1248 | 195 14,15 |75
lps $.79\74.¢ | 1n.97| /19 4.5 1782
{1(e S35 74.9 3.3/ 1201 |,4.15 | Ao
—SAMPLING
Date:__ / Analysis: Tota As, Fe, Mn, Mg. Ca, Na, K by SW-B48/ 60108 Digmetar (nch) | GefioniFoot|  *deltawt () = volume foat (gallons}
Time: ) [‘!z Alkefinity by 23208, Chioride by 8251, Sulfate by 1 0.040
Fleld Filtering: 5038, Nirate by 4500, and Turbldity by 21308 15 0.0
Sampling Methodology: Low Fiow Sgrpling 2 0563
Laboratory: Alpha Method of Shipment: Courier 1galon = 3.78 flers

Remarks.:

Sample ID = Mw 5ffL 9—] W

Copy of SHL LowFlowDataSheet xistemplate-low flow
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Weather Conditions — . o
PID ~

(ppm) Condition @ ¥
Sample Team ___C /3 /20 <

Field Data Sheets for Low Flow Ground Water Sampling

Project Narme: Shepley Hill Landfilt, Devens, Massachusetts Project Number: 284350.0M.02
Well ID: ,if[ﬁ ﬁ Date:_[2-/2-06 Time: Qﬂg

SHLL3W

Well Stabilization Data
(FT)  Datum BrepUee

Well Depth __~ )
Diameter : er//

Static Water Level (FT.}

Time Purging begins (T.); 4
Water Levet af lma T, Z 5.53

Water Column .~ (FT.) Purge Method;__10 w/ —Fjo~ v S Time Purging ends: (T}
Water Level attime T,,_2.6.7[ 1"
Volume GConductivity Furge rate
Time Removaed pH {mSlcm) , TEMP.{C) Redox (mV) | Watar leve! (Ft} D.?. (}gm":urbmny NTU} | (Lpm) Appearance
MRS/ Z 3151?:?-10%31 03t
+1-0.1 +/-3% +/-020r3% [ +/-10mv <Q.3ft +1-10% NTU D.5LPM

09(5 7621 0.4 | 763 | 4% |zss5 (995

¢91a 23 | Jo8 L1195 | jpg 2445 |60

99%5 0.9 | 273 | a45 | |90 |2s.68 978

Q930 666 | 949 | 325 (207 |26.47 | 973

aq35 662 | 271 | [3.37 209 |26.7) |975

P SAMPLING

Date: (2 /12 10h Analysly: Totsl A, Fe, Mn, Mg, Ca, N, K by SW-846/ 5010B Dl ek | Gamor /Foot | oeraw.t (1) = volume ket (geflons)
Time: : QM Alkalinity by 23208, Chioride by 9251, Sulfate by 1 0.040

Field Filtering: 9038, Nitrats by 4500, and Turbidity by 21308 1.5 0.081

Sampling Methodology: Low Flow Sampling 2 0183

Laboratory: Alpha Method of Shipment: Courier 1galion = 3.75 kters

Remarks:
Sample ID =

B¢ gagsH-23 w

Copy of SHL LowFlowDataSheet.dstemplate-tow flow

7
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Field Data Sheets for Low Flow GrounittWater Sampling

Project Name: Shepiey Hill Landfill, Devens, Massachussits Project Numbeyr, 284 om.02
wellID:__StAL~"Z7 Date;_iz.-b "0l Tlme 'e
Weather Conditions __ €.\ Dieard ~ EDQ' -
PID __phPr (gpm)” Condition _ S OO¢)
Sample Team TA] ~
Well Stabilization Data
Well Depth alum BTOTD\_} e Time Purging begins (T, o)‘._g;)’_i k”
Static Water Level Diameter : b 2 Water Level attime T, G RS-

Water Column | Purge Methed: _Lc;g:-.;ELDQLEu:\ Time Purging ends. (T:) (S S5
Water Level atfime T,. &, ¥ %

Volume £ Conductivity Purge rate
Time Removed pH P {m&fcm} TEMP.(C} Redox (mv) | Water level (Ft} |2.0. (mg/}| Turbidity (NTU} {Lpm) Appearance

<5 NTU preferred

and +/-10%>1 0310
+/-01 +/- 3% +/-020r3% +/-10mV < 031t +f-10% NTU 0.5LPM

O3} | — | — | — — | — 16.5% - = QD
tgy2 63110353 | T26¢ I5) % ¢ TR LB —  Je. 3| —Clear
Atk CIZ|n, ISH[V2F [49. 3 (A5 | — .3
4747 €92 0,358 | ¢Fuad 6 [V Q81 |, — o3 |elewr
05585758 LI . 356 7.29 M6 (S 030 —

T 7

AFTER SAMPLING - L £
- SAMPLING

Date: | </ 6 ! (-5(9 Analysis: Total As, Fe, Mn, Mg, Ca, Na, K via SW-848/ 60108 D inet) | @allon /Fent - delta w.t. {1} = volume lost {gallons)

Time: _ ] ©&\ Alkalinity via SW-B468/23208, Ghioride via SW-B46/9251 1 0.040

Field Filterlng: ') and Turbidity via SW-846/21308 15 0.081

Sampling Methodology: Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courer fgalian = 3,78 lters

Remarks;

3¢, QOOSHLZ22W K E wrls pimpiyy Wene (

N Do 3 Wk Sthilhize

LowFlowDataSheet.xlstermplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

-~

|Project Natme: Shepley Hill Landfill, Devens, Massachusetts Project Number: 284350.0M.02
- - e ' .
Well ID: SWMR L) Date:]z "L - O Time:_1 15"

Weather Conditions ___ -\ 0 wmc)~y B0

PiD ___IANVA (ppm) Condition 59.:.5

Sample Team
ell Stabilization Data ;

Well Depth (FT)  Datum POl Time Purging begins (T,): 10l P

Static Water Level Go.S1  (FT)  Diameter: & Water Level at time T, %
‘Water Column {FT.} Purge Method: 'Q‘k) - c!mé w Y Time Purging ends: (T,)

Water Level at time T, % *

Volume Conductivity Purge rate
Time Removed pH {mS/em) TEMP.{C) Redox (mV) | Water level {Ft) | D.O. {mg/L}| Turbidity (NTU) {Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 0.3ta

+/-0.1 +/-3% +/-020r3% | +/-10mV < p.3it +/-10% NTU 0.5LPM
o1

ow |3¢ 47| 01¢d | 9.36 |-20.] | ZBF 08| — |2

s~ (72 |4Z-|0- 76 | QM3 22,0 [ (.18 ool — la.Y

/650 | 1YL LGt |0- 16l |3Ye t9z2.¢ |¢\y O | — |0.Y

SAMPLING
Date:\_’Z._J K/ Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 60108 Diameter (inch) | Gallon / Foot * delta wit (f) = volume lost (gallons)
Time: L Alkalinity by 2320B, Chicride by 9251, Sulfate by 1 0.040
Fleld Filtering: 9038, Nitrats by 4500, and Turbidity by 21308 1.5 0.091
Sampling Methodology: Low Fiow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1galion = 3.78 liters
Remarks:
Sample 1D =

LowFiowDataSheet.dstemplate-low flow WM%
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepiey Hil Landill, Devens, Massachusets Project Number: 284350.0M.02
Well ID;_AHrmy-05 -H1H Date;_j 2 ~& - L Time:
Weather Conditions ({taadysy 0“4 A
jPID T (fpm) Condition __ <A o~ J
le Team J
Well Stabilization Data
Well Depth . (FT)  Datum _ Ve, OUCS Time Purging begins (T,),_| 110
Static Water Level ___ 1,4~ _(FT) Diameter:__2-'" ] Water Level at time T,, ¢ ,
‘Whater Column (FT.) Purge Method._1 Gy -~ ks ! \p: . Time Purging ends: (T)) {2 \ST_>
Water Level atime T, 11 S )
Volume ; Gonductivity Furge rate
Tims Removed pH PP (mSiem) TEMPC) | Redox(mv) | Water level {Ft) | D.0. (mg/L}| Turbidity (NTY) | (Lpm) Appearance
<5 NTU preferred
and + /- 10% > 1 03to
+1-0.1 +1-9% +1-020r3% | +/-10mv <03ft +1-10% NTU 0.5LPM
12335 66556 |9 L0122 [9.51 j0.23 Q.4 |Tiea
1239 CSY¥e4Z (161 1934 |95 1023 — |o.90 | dlece
(244 M 40 [z [jott 1031 [0 | — |oso | —
1243 CM a9 g ST 033 1351 0.2 —— o] Cea™
s TR o ) . '.--' — - ) .
\1;[) Gi_)_.f' \"‘_‘SG\ C(\Bb IDL.“) \T.'Sl Cazf

1Sb! o219 (9% 362 [q5! [— | — |o

1565 6D ol |+ _1CS3 | 951

[st6| |6.85|0- 190 [5.76 | 923 |95/
SANMPLING

Paterl Lf S« /<= Analysh: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 80103 Diametsr finch) | _Galon 1Foot | * detawit. 1) = volume lost {gatons)
Time: i i | s_’1 2 _ Alkalinily by 23208, Chioride by 9251, Sulfste by 1 0.040
Fleld Filtaring: _ W $038, Nitrate by 4500, sand Turbidity by 21308 15 .09t
Sampiing Mathodology: Low Fiow Sampling 2 0.183
Laboratory: Alpha Method of Shipment: Courier Igalion = 3,76 litars
Remarks: . - '
Sample ID = B(c S\’\mcﬁ"{\ﬁl«)

Copy of SHL LowFlowDataSheet.xisternpiate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling
Project Nlm%: Shepley Hill Landflll, Devens, Massachusetts = Project Number: 284350.0M.02
Well ID: WM -GS {1 Date_t2 (- T Time:_4 "0 2
Weather Conditions _( mu;}j AN
PID o) A {ppm) Condition __cioe </
Sample Team ____13 /D J
- elf Stabilization Data ;
Well Depth — (FT) Datum _ ATEPCS Time Purging begins (T,),_( 2C_
Static Water Level_<[. 3| (FT)  Diameter:__ 2" Water Level attime T,,___ <7, 2 |
Water Column -~ (FT)  Purge Method:_Ju.» Clots lyecs Time Purging ends: (T} _| 22K
Water Lovel atime T, Q, 3/
Volume PCondueWﬁy Purge rate
Time Removed pH  PY (msicm TEMPAC) | Redox (mV) | Water level (Ft) | D.0. (mgiL)| Turbidity (NTU) |  (Lpm) Appoarance
<5 NTU prefemed
and+/-10% >4 0310
+/-0.1 +1-3% +/-02003% | +/-10mV <03f +/-10% NTU 0.5LPM
PALE  COOFSD 1T |36 |93 b2y [—— P45 |clenn
(220 .60, 154 [9.3) |5.C Lo [ o5 | Cleer
1@/ 124 LGOS 395 129 1, F 1930 heF L — |oedS | Cleer
IZZQ CO.{:JO G;?’S% C?’S(a (.’)15— (1'3’ ';OQ“ R QNS
4B (445 C.WO[O.HO ]S4 |26 — | — loa3
144 CLlloMY |90 |K3D [9.30 | — 6.3
1453 L0 [5.5G |8 [Fud1 |~~~
143, bbl 10,35 (119,98 |93 [—
SAMPLING '
Date: {2/ § Ol nalysis: Towl As, Fe, M, Mg, Ca, Na, K by SW-846/ 60108 Dimeter inch) | Gakon/Foct]  * detawdt g = volum kost (galions)
Time: Z3 Alkaiinity by 23208, Chiorids by 9251, Sultate by 1 2040
Fleld Filtering: $038, Nitrata by 4500, and Turbridity by 21308 15 0.084
Sampling Methodology:  Low Flow Sampling 2 0,165
L.aboratory: Alpha Method of Shipment: Courier 1Tgallen = .76 lisra

Remarks: - ’_\
Sampig ID = ~
y

G --iak u 0 %‘\;’\,\1’\"\ ‘C‘% '\JH)) L

I\
Copy of SHL LowFlowDataSheet xlstemplate-low flow -
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qie  pmp

Massachusetts,

1Projec! Name: Shepley Hill Landfjll ?evens. 0
i Date: 12 ~ts -o8o

well ID:_S[1MN -AS -

Project Number: 284350.0M.02

Time:_J 2 2D

Field Data Sheets for Low Flow Ground Water Sampling

Sampling Methodology: Flow Samplin
|Laboratory: Alpha Method of Shipment: Courier

Sampe b= 13, SHMOSHIC LD

Sample 1D =

Weather Conditions __ <1 D\-kc)‘! .
PID A (ppm) Condition ___ & <O
Sample Team >
Well Stabilization Data
Well Depih (FT.) Datum \Qu"f'op OC—(—- Time Purging hegins {To):\l_.-_?a
Static Water Lavel S2 (FT) Diameter:_2.*" Water Level attime T, 0 (52
Water Column (FT) Purge Method: _mm-_ﬁm)_(_‘ogr_ Time Purging ends: (1.} | 2 2
Water Level at time T,. 9 bc[
Volume Conductivity Purge rate
Time Removed pH Sp (mSicm) TEMP.(C) Redox (mV) | Waler level (Ft) |D.O. {mg/L}| Turbidity {(NTU) {L.pm) Appearance
<5 NTLJ preferred
and+/-10%>1 0.3to
+/-01 +/-3% +/-0.20r 3% +/-10mV < 0.3t +/-10% NTU 0.5LPM
1300 128|010 |43, (16T 0o |———lems
/ 2 | - _
(30 130/ HA (3 [Heb |9T 006 — [695| ¢ wor
[ 3¢5 1.0 o3 Y qet[THSe 9465 |leoB| T |
4 ~= - - . — _ |
127 12|30 | 95F 'S | 46q p.ob s |
.
Bb 57 8 30t {75 -39 |9.69 |~— | — loax
- ! ! g el ™ ——
1540 129 0, 31295 [~uUdS[9T | — —
iz SAMPLING
Date:gy/ & /[ Yo Analysis: Total As, Fe, Mn, Mg, Ga, Na, K by SW-846/ 60108 D finchy | Gallon/Foot | * detta wit. () = volume lost {galions)
Time: Alkalinity by 23208, Chiotide by 9251, Sulfate.by - 1 0.040
Field Filtering: _ AJv 9038, Nitrate by 4500, and Turbidity by 21308 15 0.081

0.163

1gallon = 3.75 litars

LowFlowDataSheet. xlstempiate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hjil Landfill, Devens, Massachusetis Project Number: 350.0M.02
wellID: S1LM - 3 242 A pae V) -7 30 Time:__|

Weather Conditions __C e WSS ™ -

PID YA (ppm) Condition ﬁcx)d

Sarnple Tesm -7 ﬁ ! ”&

Well Stabilization Data

WellDepth__ =" (FT) Datum __BORNCC Time Purging begins (T, § 100
Static Water Levei 3, ! (FT) Diameter.____2."' _ Water Level at fime T, %5 % |
Water Column __— (FT.) Purge Method: W ar, Time Purging ends: (Ty} 1225
Water Level attime T,, % <) 2—
Yolume Conductlvity Purge mte
Time Removed pH {mSicm) TEMP(C) | Redox(mV) | Water lavel (Ft) | D.O. (mgiL)| Turbidity (NTU) |  (Lpm) Appearance
’ <5 NTU prefamed
gnd+/-10%>1] 03t
+{-G.1 +1-3% +1-020r3% [ +/-10mV <Q03f +{-10% NTU D.5LPM
1260 (ML | oave [ A3 (1] 399 (43 0.4
23 .37 | 24%% | Q16 |Zo5g | 3T W3
i¢Z 3 3R 2 W3S OI-"; 202 %] 2 2 W03
il Ly o w 3 . " y
ez (3% 3N A0 LY BT Y (L
- WM ELGE \TT V4o
p J h —— > - —
RN e N S .Y
SAMPLING
Date:L_Z =+ [e]%) Analysis: Totaf As, Fe, Mn, Mg. Ca. Na, K by SW-846/ 60108 Diameter Ginch) | Gation/Foot | * deaw.t () = volume ot {gajians)
Time: (235 Alkaiinity by 23208, Chioride by 9251, Sulfate by 1 0.040
|Field Filtering: 9035, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courfer 1gaiion = 3.7B iers

Romert Ao SHMOS 43N

\M\btopy of & LowFlowDataSheet xistemptate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

JProject Name. Shepley Hilt Landfill, Devens, Massachuseits Project Number: 284350.0M.02
WellID:_ Siimn -05-Y28  pate 12-7 -0& Time:
Weather Conditions _ ¢\ €cac N
PID ] (ppm)  Condition ¢_ s 2.3
Sample Team I
. Welt Stabilization Data B
Well Depth ___ ~~ (FT) Datum _RIOOICS Time Purglng begins (To):_l_’i
Static Water Level __ 2,36 (FT)  Diameter:_\'’ _ Water Level attme T,, '3, 7O
Water Column __ .~ (FT)  Purge Method_ [0ty =V lpws — oK) Time Purging ends: (T} | 2.
Water Level at time T;, 2 g(_',
Volume - Conductivity Purge rate
Time Removed pH {mSicm) TEMP.(C) | Redox(mV) | Water tevel (F1) |D.0. (mgiL)| Turbidity (NTU) |  (Lpm) Appearance
<5 NTU prefermed
and+/-10%>1| 03
+/-041 +-3% +1-020r3% | +/-10mv <03ft +1-10% NTU 0.5LPM
1210 [ 6 |67zt 1020 |jozs |-t |3.3Y |0zl | — 0.8 clea
}Z/‘-/ 15 C26] 1oV [ 9,74 | -5 LM | — 0. | Cleen—

121722 |[gor o209 - Tolz39 [og] — Jog| |

l22] | (0.5 |G.28]Joz] |9.5% |-3%F [3.24 P43 — |oua|

SAMPLING
Date: )/ 7 / ©k>  Analysia: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/60108 Dismeter ricty | Galon rFoot] " demawa () = volame lost (gallons)
Time: { '-_'l i Alkelnity by 25208, Chicride by 9251, Sulats by 1 0.040
|Fleid Filtering: 1, el 5038, Nitrde by 4500, and Turbidity by 21308 15 0,091
Sampling Methodology: Low Flow Sampling 2 0.953
Laboratory: Alpha Method of Shipment: Courler 1galon = 3,75 Hers

e e B0 AP 65U

DT Betore = 370 Ore (eShe Of drapsdvecel etk n ) 7

Copy of 8+ LowFlowDataSheet.xistemplate-low flow

3,79
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Project Number: 284350.0M.02

Field Data Sheets for Low Flow Ground Water Sampling

Project Namg:_Shepley Hill Landfill, Devens, Massachusetts
well ID:_[V5 Al Date: ) 2~/7 Time:
Weather Conditions —

PID P (ppm) Conditi %
sample Team __ R/, ppm) Conclten 32

W tabilization Data
Well Depth _~ (FT) Datum (%urs < Time Purging begins (T.y_{4 2% _
Static Water Level (FT.)  Diameter : ] Weter Level at fime To, 2. 3.20
Water Column " (FT)  PurgeMethod:__ Iz &[0 - Dy Time Purging ends: (Ty)_{ 4 55
' Water Level atime T, 2292 —>23.37
Volume Conductivity Purge fate
Tims Removed pH (mSéori} TEMP.(C) Redox {mV} | Water level {F1) |D.O. wu. Turbidlty (NTY) | (Lpm) Appearsncs
p\ﬁ/m Z ol el 03t
+/-01 +1-3% +/-020r3% | +i-10mv <03 +1-10% NTU 0.5LPM

[#35 672\ 5l 7 |l0.24 | -¢% | 2394 |3

ud G.6216786 |10-]2. | -7/ | 13.94 |5.] 2

445 G.67 | 7070 |10.92 |74 | 2390 |50

(HS50 70 | 7.9 978 |74 |2385 |*.¢

455 070 799 (9% |71 2395 (4.7

SAMPLING

Date:_ / / Analysis: Totsi As, Fe, Mn, Mg, Ca. Na, K by SW-845/ 50108 DI lon  Foot * deita wi. {ft = voiume
Time: IE EE Alkalnnyhyzszua,gcrrbrideby9251,Sunata byo 1 e Gmo,moF = B
Field Filtering: @038, Nitrate by 4500, and Turbidity by 21305 1.5 D.031
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier {galion = 3.78 Hers
Remarks:
|Sample ID = Bt;mlfyp,;fo’ W

Copy of SHL LowFlowDataSheet xstemplate-tow flow

_/'/:
¢
'\‘____,,
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepiey Hilt Landfill, Devens, Massachugolts Project Number, 284350.0M.02
welliD:__ NG P Date;_2-{1-% Time:
Weather Conditicns
PID . (ppm) Condition __ (2221
Sample Team PR /C K 4

Well Stabilization Data
Well Depth (FT) Datum__RTDSC Time Purging bagins m@ /4%0
StaticWatertevel  __  (FT.) Diameter ; ! Water Level at time T,, g 3 2/
Water Column (FT.) Purge Method: Time Purging ends; (T} _/5/0

Water Level attime T,, 2 3. 8¢ 2300
Volume Conductivity " Purge rate
Time Removed pH _{mdnm) TEMP.(C} | Redox(mV) | Water level (Ft} |D.0. Y Turbicity (NYU} | (Lpm) Appearance
> . <5 NTU preferred
Z4h A ang+i-10%>1| 03t
+/-0.1 +/-3% +/-020r3% | +/-10mV <D3ft +7-10% NTU 0.5LPM

439 23.72 25

1500 625 | 33/ p.7s | -S% | 23.95|2. 9

[505 L2426 | Jlog | 63 | 22.5¢ |24

510 w231 1732 |)s |-66 2357 ]2.¢

SAMPLING
Date:_ / / Analysls: Total As, Fe, Mn, Mp, Ca, Na, K by SW-848/ 50108 Diameter (et | Gallon  Fool * daka w.t (f) = yplume lost (gahons)
Time: i E ( é Alkalinity by 23208, Chicride by 9251, Sulfate by 1 0.040
Fleld Filtering: 5038, Nitrate by 4509, and Turbidity by 21308 15 0.081
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory: Alpha Method of Shipment: Courier 1gaiion = 278 likers

St < Bbgsbdnsr2u)

Copy of SHL LowFlowDataSheet xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampilin
SHP-92-[op ping
Project NQWIL Devens, Massach 1 Project Number: 284350.0M.02
Well ID: — Date:_| zl 1 ; AR Time,__ 093¢
\Weather Conditions __~ A
PID__ - . (ppm) Conditlon _ 3\
Sample Team _{ ﬂ /i F
’ Il Stabilization Data
Well Depth - (FT.} Datum T C Time Purging begins (T, c,) Y% L;
Static Water Level (FT.)  Diameter: - _ Water Level at ime T, ‘-\ S
Water Column (FT)  Purge Method:___Joiu~ Tlo— Giiewiiss Time Purging ends: (Ty) 0F F&°
Water Level attime Ty, $5¢ 7
Volume Conductivity Purge rate
Timeo Remaved pH {mSiem) TEMP.(C) Redox {mV} | Water levet (Ft) | D.O. {mg/L}| Turbidity (NTU)| (Lpm) Appearancs
<5 NTU prefamed|
and+/-10%=1] 03to
+/-0.1 +/-3% +4-020r3% | +/-10mV <03t + - 10% NTU 0.5LPM
AR U3V | o Use {1076 [—1M SLUL 1302 0.2
594 G U39 ours7 {329 |- 26 | 3395 \.\0
25 | lgl o 10T [V3:63 |-29 [35.557]].057
DY5S 11449~ qe [ 13790 33 [30.70 /00 el penyg
. ‘*“7
O’A\\‘ g@/
PN
SAMPLING
Date:__ / ! Analysls: Total As, Fs, Mn, Mg, Ca, Na, K by SW-B4&{ 60108 Diameter finch) | Gallon/Foot | * detta wit ) = volume jost (gallons)
Time: l] ;Z Allcalinity by 25208, Chioride by 9267, Sulfate by 1 0.040
Field Filtering: 038, Nitrate by 4500, and Turbidity by 21308 15 0.091
Sampling Methodology:  Low Flow Sampling 0.163
Laboratory: Alpha Method of Shipment: Courier 5 5 1gallon = 3.75 Hers
Remarks: 7 1 T

Copy of SHL LowFlowDataSheet. xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley HilLLandfil, Devens, Massachusetts . Project Number:_284350.0M.02
welliD:_ DAL -\S Date; | L~ T—0 < Time;__{ OO
Weather Conditions _C \2 ~x v wAD S -

PID R (ppm) Condition _85_0_‘;
Sample Team

Well Stabilization Data

Well Depth (FT) Daum __ HTOPOCL Time Purging begins (T,y_i 2 O O
Static Water Level ' (FT) Diameter:_ 2. ‘" Water Level st time Ty, 1 1. &
Water Column (FlF.) Purge Method:; _ 104> : Time Purging ends: (T;) 199
Water Level attime T, l 1; w
Volume Conductivity Purge rete
Time Removed pH (nSlem) TEMP.(C) | Redox(mV} | Water level (Ft} | D.O. {mgiL)| Turbidity (NTU}| (Lpm) Appearance
<5 NTU preferred
and +/-10% » 1 03t
+ /.01 + /- 3% +i-030r3% +/-10mVv < 0.3 ft +{-10% NTU 0.5LPM
S0 Lzl o3 132 g0 (Vo) [T LY
s ead [ 99% [13.2% eg2 [ VO |2
YO0 2N O RST 3 2y 935 | Ve [2.3%
wisT |3y (L2 | ong (V313629 1.6
19 30 Gt [0 usi V50T 920 [i7.0V [LoY
Wwes [y {20 T LT e (o5
SUWWEE Azl LIS

- SAMPLING
Date:’~/ % [ O Analysis: Total As, Fe, M, Mg, Ca, Ne, K by SW-845/ 60108 Dlametes inch) | Gallon /Foot | * dettawe i) = volume lost fgatons)
Time: __\©<) AMlkalinity by 25208, Chioride by 9251, Suffate by 1 0.040
Field Filtering: NS §028, Nitratz by 4500, and Tusbidity by 21308 1.5 0.081
Sampling Methodology: Low Flow Sgmpling 2 0,163
Laboratory: Alpha Method of Shipment: Couler 1galion = .78 iers

Rematst  BGOOOB SHLIT

Copy of &' * LowFlowDataSheet.x|stempiate-low flow




Field Data Sheets for Low Flow Ground Water Sampling

Project Name: Shepley Hill Landfil, Devens, Massachusetts______ Project Number: 284350.0M.02

Well ID:_ Sl — t 3 Date:] 2 ~5 O Time:_14 48D

Weather Conditions S\ oug) Yy

[PID __pi {opm) Condition gg:ﬂ?)

Sample Team

Well Stabilization Data

Waell Depth {FT.) Datum AtpusC Time Purging begins {T,): WO

Static Water Level LS_ {FT.) Diameter ; 2" Water Level at time T, ff i g g

Water Column (FT) Purge Method:_lo = -§ L~ I Dcx‘ Time Purging ends: {T;) ¢
Water Level at time T, !:2. ':t S—'

Volume Conductlvity Purge rate
Time Removed pH {mS/cm) TEMP.{C) Redox (mV) | Water level (Ft} | D.O. {(mg/L}| Turbidity (NTLH) (Lpm) Appearance
<5 NTU preferred
(L_ and +f-10% > 1 03to
+/-01 +/-3% +/-0.20r3% +/-10mv < 0.3 ft +f-10% NTU 0.5LPM

o | & le4?] ,29% (963 laozrleess | =1 — 3
40 | § e | A g so s |etS [— | — ||

ey | {/  ledo| R 1060 1y.) [cae [— | — [

"

SAMPLING
Date:J4/ ) / Analysis: Total As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 80108 D! tno) | Gallon/Foot | * deltawy (f = volums lost (gallons)
Time: /580 7 Alkelinity by 23208, Chloride by 9251, Sulfate by 1 0.040
Field Flitering: Mf) 9038, Nitrate by 4500, and Turbidlty by 2130B 15 0.091
Sampling Methodology® " Low Flow Sampling 2 0.163

Laboratory: Alpha Method of Shipment: Courier

1gallon = 3.78 litars

e OO0 SHLI3G

LowFlowDataSheet. xIstemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

JProject Na hepiey Hill I, Devens, Massachusetts Project Number 284350.0M.02
Well ID"5 RO= 0= Tk Date L-\ok Time__ 0 45
hWeather Conditions ,
PID {ppm)} Condition @:’)
Sample Team __ [ L7 (Lo
Well Stabilization Data
Well Depth (FT)  Datum Tesl Time Purging begins (1,0
Static Water Level ___ (FT.)  Diameter:__] *’ ) _ Water Lovel attime T, 7,
WaterColumn ___~~ (FT)  Purge Method:__ Loy ~Llp/ Pﬂw “Time Purging ends: (T 1}_)_L/~_
Water Level at time T;. f A /
Volume Conductivity Purge rate
Time Removed pH (mSicm) TEMP.(C} | Redox(mV) | Water level (Ft) | D.O. (mait)] Turbidity (NTU} |  (Lpm) Appearance

4/ <5 NTU preferred
f and +/-10% =1 03t
+/-0.1 + ] - 3% +/-0.2or3% +f-10 mV < (13 ft +/-10% NTU 0.5LPM

o L7 193 £ [0.59| ~#¢ | 7 9F 2. U

0E 667 1M, 0| )0.78 | ~48 |G 00 2.4

g Lot 1035 | (.82 1-47 | $.0/ (2.3

ol 2 17710

/ {~ ’
SAMPLING
Date: 2/ 3 196 Analysls: Totsl As, Fe, Mn, bg, Ca, Na, K by SW-848/ BD10B Di {reh) | GakonFoot] *demawd () = vohr fot {gatone)
Times: 112 Abkalinity by 25208, Chioride by 9251, Sulfate by 1 0.040
Field Filtering: Z 9038, Nitrata by 4500, and Turtidity by 21308 1.5 0.091
Sampling Methodology: Low Flow Sampling 2 0.163
Laboratory; Alpha Method of Shipment: Courier Tgadion = 3.76 ters

Sampi D= BES#PQ 136X W

Copy of SHL LowFlowDataSheet xistemplate-fow flow
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Field Data Sheets for Low Flow Ground Water Sampling
|Project Na Hill Landfill, Devens, Praject Numbef' 284350.0M.02
Well ID:S ZZ :51 3:2)( Date: ]‘Z..i I;S IBC Time:_[020
Weathar Condili
tPID A ) éppm) Condition __ &zt
Sample Team /K — &
Well Stabilization Data ]
Well Depth ___o—""_(FT) Datum _ | 8 Time Purging begins (7 4O * | b=
Static Water Level (FT)  Diameter: | 7 Water Lovel at tme T, Lo o0 O
Water Column __—— (FT.)  Purge Method:__D2ve i he = lous -+lew Time Purging ends: (T)) L] £
i Water Level at time Ty, £ - /.
Volume Conductiv N Purgs rate
Time Removed pH TEMP4{C) Redox (mV) | Water lovel {Ft) D.O.{M Turbldity (NTU) | (Lpm) Appearance
<5 NTU preferrad|
+2.re ?/,' and+l-10%51| 031
+/-04 +/-3% +/-0.20r3% +/-10mv <0.3#ft + /- 10% NTL {,5LPM
e P e B ) —— )
g 7231777 VAP Kk
1050 479 20 | Jp1% | =53 | 4. 75 [ X4
] / £
055 079\ 2a0.7 |]0I2 | =54 4. 76 |2+
[[oe 6725\ 2018 (019 | -6 | 4.70 | 2.3
Sean A% B 0P
[ [—
SAMPLING
Date: 1./ 13 IQé Analysls: Total As, Fe, Mn, My, Ca, Na, K by SW-846/ 50108 D fochy | Gaton/foot]  *dofawi () = yoiume lost {gaiona)
Time: _$2 [/20 Alkafirity by 23208, Chioride by 3251, Sulfats by 1 0.040
Fleld Filtering: 9038, Nitrate by 4500, and Turbidity by 21308 1.5 0.0t
Sampling Methodology: Low Flow Sampling 2 0.183
Laboratory: Alpha Method of Shipment: Coursier +galion = 3.76 lRers
Remarks: j
Sample ID = géjﬂi?_ﬁ} X/

Copy of SHL LowFlowDataSheet.xisternplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

|Preject Name: %M Hill Landfill, Devens Massaehuselts

Project Number: 284350.0M.02
Well ID: S5 &

Date; {2~ % )t Time:_/(10

Waather Conditig?s/\
jPID {(ppm) Condition %W

Sample Team __{ E . I .

- Well Stabilization Data )

Well Depth _ _- (FT) Datum__ 7 C Time Purging begins (T.)._ 101D

Static Water Level (FT)  Diameter:___| _ Water Level at time T,

Water Column _—~ (FT.} Purge Method: }?E’w ~leo A "'99:4/ Time Purging ends: (T,) _LﬂL

Water Level sttime Ty, .7 5
Volume Conductivity % Purge rate
Time Removed pH Mﬂﬁ? TEMP.({C) Redox (V) | Watser level (Ft} | D.O. (mefl)| Turbidity (NTU} {Lpm) Appearanca
3 5 NTL
f"!} (/ﬂ\ = :ncl + !-m 03t
+/-04 +/-3% +{-0.2 or 3% +/-10mv <03t +/-10% NTU 0.5LPM

|03 20235 |97 | -73 | 4.3 |29

35 (90 |wo o | g12 | -72 | £ Hl2.¢

G b | 9.0 | 999 | -72 | 4 29|2.9

SanCLe | (= 040
SAMPLING

Date: 12/ |7 /G4 Analysls: Tots) As, Fe, Mn, Mg, Ca, Na, K by SW-846/ 50108 Diatmetor finch) | Gaton/Foot |  *detawt (8) = voluame lost (galions)
Time: (40 Alialinity by 23208, Chioride by 9251, Sultate by 1 0,040
Field Filering: 9038, Nitrst= by 4500, and Turbidity by 2130B 15 0.091
Sampling Methodology: Low Flow Sampling 2 0,763
Laboratory: Alpha Method of Shipment: Courier 1gation = 3.78 iters

Remarks:
Sample 1D =

CER shrPo) 384W

Copy of SHL LowFlowDataSheet. xistemplate-low flow




Appendix D
Comparison of Arsenic Results
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Appendix E
Data Quality Evaluation and Chemical Quality Analysis
Reports



Fort Devens

2006 March, April, and September PMP Shepley’s Hill
Sampling

Data Quality Evaluation Report

Introduction

The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of
analytical results for water samples collected for Fort Devens during the 2006 March, April, and
September Performance Monitoring Program (PMP) Shepley’s Hill sampling event. Individual
method requirements, guidelines from the USEPA Contract Laboratory National Functional
Guidelines for Inorganic Data Review, July 2002 (NFG) were used in this assessment.

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

Analytical Data

This DQE report covers 62 normal (N) and 4 field duplicate (FD) environmental samples. These
samples were reported under 7 sample delivery groups. Samples were collected between March
15, and September 25, 2006 and delivered to the laboratory the same day as collection. Alpha
Analytical Laboratories (APHW) in Westborough, Massachusetts performed the analyses.
Selected samples were analyzed for the following analytes/methods:

Table 1
Analytical Parameters
Parameter Method Laboratory
Total Alkalinity E310.1 APHW
pH APHW
Chloride SwWo251, E300.0 APHW
Nitrogen, Nitrate A4500, E300.0 APHW
Sulfate E300.0 APHW
Biochemical Oxygen Demand (BOD), 5-day  E405.1 APHW
Oil & Grease E1664A APHW
Total Suspended Solids E160.2 APHW
Total Cyanide E335.2 APHW
Turbidity A2130B APHW
Methylene Chloride SW8260B APHW
1,1-Dichloroethane SW8260B APHW
Chloroform SW8260B APHW
Carbon Tetrachloride SW8260B APHW
1,2-Dichioropropane SW8260B APHW
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Table 1
Analytical Parameters

Parameter
Dibromochleromethane
1,1,2-Trichloroethane
Tetrachloroethene
Chlorobenzene
Trichlorofluoromethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Bromodichloromethane
trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Benzene

Toluene

Ethylbenzene
Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Trichloroethene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Methyl tert butyl ether
m, p-Xylene

o-Xylene
cis-1,2-Dichloroethene
Dibromomethane
1,2,3-Trichloropropane
Styrene
Dichlorodifluoromethane
1,1-Dichloropropene
Bromochloromethane

2,2-Dichloropropane

CADEVENS_SHEPLEYSHILL_MARAPRSEPOE_PMP_0107.00C
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SWa82608B
SWg260B
SWa260B
SWa260B
SWe260B
SWa260B
SWa2608B
SWa2608B
SWa2608B
SW8260B
SWaz260B
SWaz260B
SWaz60B
SWa2608B
SW8260B
SW8260B
SWa260B
SW8260B
Swaz260B
SW8260B
SWg260B
SWg260B
SWa260B
SWeB260B
Swa260B
SW8260B
SWa2608B
SWa260B
SW8260B
SW82608B
S\W82608B
SW82608B
SWa260B
SWa260B
SWaz60B
SWa260B

Laboratory
APHW

APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
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Table 1
Analytical Parameters

Parameter
1,2-Dibromoethane
1,3-Dichloropropane
1,1,1,2-Tetrachloroethane
Bromobenzene
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-chloropropane
Hexachlorobutadiene
Isopropylbenzene
p-Isopropyltoluene
Naphthalene
n-Propylbenzene
1,2,3-Trichlorobenzene
1,2 4-Trichlorobenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
Total Aluminum

Total Arsenic

Total Antimony

Total Barium

Total Beryllium

Total Cadmium

Total Calcium

Total Chromium

Total Copper

Total Iron

Total Lead

Total Magnesium

Total Manganese

Total Mercury

Total Nickel

Total Potassium

Total Selenium
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SWa260B
SWa260B
SWaz260B
SW8260B
SW82608B
SW82608
SW8260B
SW8260B
SWa260B
SWa260B
SWa260B
SWa260B
SW8260B
S\W8260B
SW8260B
SW8260B
SWs8260B
SW8260B
SWa260B
SW6010B
SWE010B
SWE0108B
SW6010B
SWE010B
SWe010B
SWE010B
SWE010B
SW6010B
SW8010B
SW6010B
SW6010B
SWe010B
SW6010B
SW6010B
SWeD10B
SW6010B

Laboratory
APHW

APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW



DATA QUALITY EVALUATION REFORT

Table 1
Analytical Parameters
Parameter Method Laboratory
Total Silver SW6010B APHW
Total Sodium SWe010B APHW
Total Thallium SW6010B APHW
Total Zinc SW6010B APHW

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

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

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

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

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

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

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

Findings

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

Holding Times

All holding-time criteria were met.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination.

Equipment Blank

An equipment blank was collected and analyzed at the required frequency. Turbidity and
Chloride were detected in the equipment blank. These target analytes were detected in the
associated samples so “J” flags were applied.
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Trip Blank

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

Field Duplicates

FDs were collected and analyzed at the required frequency. The relative percent differences
(RPD) between the N and FD results exceeded the acceptance criteria for Turbidity for
B5000SHL22W. The RPD exceedance is most likely indicative of analytical imprecision caused
by the magnification of errors near the limit of detection. The detected results were “]J” flagged.

Laboratory Control Samples

Laboratory control sample/laboratory control sample duplicates were analyzed as required.
All accuracy and precision criteria were met.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicates (MS/SD) were analyzed as required. All accuracy and
precision criteria were met,

Chain of Custody

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

Completeness

Out of approximately 880 points, there were no data points rejected due to QC exceedances, no
data points were qualified as non-detect due to blank exceedances, and 13 data points were
qualified as estimated due to QC exceedances. These numbers indicate that the overall
completeness goals for the project were met and that the quality of the analytical program and
laboratory is sufficient to meet the project data quality objectives.

Overall Assessment

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

1. The completeness objectives were met for all method/analyte combinations.
2. There were no results qualified because of low-level blank contamination.

3. The precision and accuracy of the data, as measured by laboratory QC indicators, suggest
that the NFG goals have been met.
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Table 1 - Validation Flags

[ FieldD | Method |  Analyte | FinalResult | FinalFlag | Reason |
B5000SHL22W ~ A2130B Turbidity 1.4 z J FD>RPD
DUP02092106 A2130B Turbidity | 0.92 ' J FD>RPD
B3SHO539BW  A2130B Turbidity 880 J FD>RPD

- B3000DUP2W A2130B Turbidity 1400 J FD>RPD
 B300SHL8SW = A2130B Turbidity A48 J FD>RPD
B3000DUP1W A2130B | Turbidity . 078 J 'FD>RPD
B5SHMO539BW = A2130B Turbidity ' 530 J EB>MDL
B5SHM0539BW = SW9251 | Chloride | 46 J EB>MDL
B5000SHL23W | A2130B Turbidity 53 J ~ EB>MDL
T T > S T SRS
R R T e e EmMDL
B5000SHL21W = SW9251 Chloride 2.0 J EB>MDL
B500SHL10DW = A2130B Turbidity 60 J EB>MDL
B500SHL10DW  SW9251 Chloride 21 | J EB>MDL
A o — e e e
B50000SHL15W = SW9251 Chloride 7.1 ) EB>MDL
B50000N5P2W ~ A2130B Turbidity 94 \ J EB>MDL
B50000NSP2W  SW9251 Chioride 18 | J EB>MDL

- B50000NSP1W | A2130B Turbidity 37 | J EB>MDL

~ B5000ONSP1W | SW9251 | Chloride [ 17 J EB>MDL

FD>RPD = Field duplicate relative percent difference greater than upper control limit
EB>MDL = Equipment blank detected above the method detection limit
| = Analyte is present but the reported value may not be accurate or precise (estimated).
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Fort Devens

2006 June LTM/PMP Shepley’s Hill Sampling
Data Quality Evaluation Report

Introduction

The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of
analytical results for water samples collected for Fort Devens during the 2006 June Long-Term
Monitoring Program/Performance Monitoring Program (LTM/PMP) Shepley’s Hill sampling
event. Individual method requirements, guidelines from the USEPA Contract Laboratory
National Functional Guidelines for Inorganic Data Review, July 2002 (NFG) were used in this
assessment.

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

Analytical Data

This DQE report covers 47 normal (N) and 4 field duplicate (FD) environmental samples. These
samples were reported under 7 sample delivery groups. Samples were collected between June 6,
and June 13, 2006 and delivered to the laboratory the same day as collection. Alpha Analytical
Laboratories (APHW) in Westborough, Massachusetts performed the analyses. Selected
samples were analyzed for the following analytes/ methods:

Table 1
Analytical Parameters
Parameter Method Laboratory
Total Alkalinity E3101 APHW
Chloride SW9251, E300.0 APHW
Nitrogen, Nitrate A4500, E300.0 APHW
Sulfate E300.0 APHW
Cherical Oxygen Demand E410.4 APHW
Biochemical Oxygen Demand (BOD), 5-day = E405.1 APHW
Total Organic Carbon SW9060 APHW
Total Suspended Solids E160.2 APHW
Total Cyanide E335.2 APHW
Hardness A2340B APHW
Turbidity A2130B APHW
Methylene Chloride SW8260B APHW
1,1-Dichloroethane SW8260B APHW
Chloroform SWs260B APHW
Carbon Tetrachloride SWa260B APHW
1,2-Dichloropropane SW8260B APHW
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Table 1
Analytical Parameters

Parameter
Dibromochloromethane
1,1,2-Trichloroethane
Tetrachloroethene
Chlorobenzene
Trichlorofluoromethane
1,2-Dichloroethane
1,1,1-Trichloroethane
Bromodichloromethane
trans-1,3-Dichloropropene
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Benzene

Toluene

Ethylbenzene
Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Trichloroethene
1,2-Dichlorobenzene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
Methyl tert butyl ether
m,p-Xylene

o-Xylene
cis-1,2-Dichloroethene
Dibromomethane
1,2,3-Trichloropropane
Styrene
Dichlorodifluoromethane
Acetone

Carbon disulfide

2-Butanone

C:\ DEVENS_SHEPLEYSHILL JUNDBLTM_PMP_0107.00C
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SWa260B
SW8260B
SWa260B
SW8260B
SWa260B
SW8260B
SW8260B
SW8260B
SWa260B
SW8260B
SW8260B
SWa260B
SWe260B
SWa2608B
SWa260B
SWe260B
SWa260B
SWa260B
SW8260B
SW8260B
SWeaz260B
SW8260B
SWa260B
SWs8260B
SWa260B
SWa2608B
SWa2608B
SWa260B
SWa2608B
SWa2608B
SWa260B
SWa260B
SW82608
SW8260B
SWB260B
SW8260B

Laboratory
APHW

APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
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Table 1
Analytical Parameters

Parameter
4-Methyl-2-pentanone
2-Hexanone
Bromochloromethane
Tetrahydrafuran
2,2-Dichloropropane
1,2-Dibromoethane
1,3-Dichloropropane
1,1,1,2-Tetrachloroethane
Bromobenzene
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
o-Chlorotoluene

p-Chlorotoluene

1,2-Dibromo-3-chloropropane

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

Isopropyl ether
Ethyl-tert-butyl-ether
Tertiary-Amyl Methyl Ether
1,4-Dioxane

Total Aluminum

Total Arsenic

Total Barium

Total Cadmium

Total Calcium

Total Chromium

Total Copper

C: DEVENS_SHEPLEYSHILL _JUNOSLTM_PMP_0107.DOC
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SW8260B
SW8260B
SW8260B
SW8260B
SW8260B
SW8260B
SWa260B
SWa8260B
SW8260B
SW8260B
SWa260B
SWa260B
SW82608B
SW8260B
SWa260B
SW8260B
SW8260B
SWe260B
SWa260B
SWa260B
SWe260B
SWez260B
SWe260B
SWe260B
SWa260B
SWa260B
SWa260B
SWa260B
SWa260B
SWe010B
SW6010B
SW6010B
SW6010B
SW6010B
SWe010B
SW8010B

Laboratory
APHW

APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
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Table 1
Analytical Parameters
Parameter Method Laboratory
Total Iron SW6010B APHW
Total Lead SW8010B APHW
Total Magnesium SW6010B APHW
Total Manganese SWe010B APHW
Total Mercury SWe010B APHW
Total Nickel SW6010B APHW
Total Potassium SWe010B APHW
Total Selenium SWE010B APHW
Total Silver SWe010B APHW
Total Sodium SWs010B APHW
Total Zinc SW60108 APHW

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

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

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

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

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

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

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

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

Holding Times

All holding-time criteria were met.
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Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination.

Equipment Blank

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

Trip Blank

Trip blanks were collected and analyzed at the required frequency. Acetone was detected in the
trip blank. None of these target analytes were detected in any of the samples so no flags were
applied.

Field Duplicates

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

Laboratory Control Samples

Laboratory control sample/laboratory control sample duplicates were analyzed as required.
Dichlorodifluoromethane, 2-Hexanone, and Chloromethane were below the laboratory control
limit and their associated samples were non-detects so an “R” flag was applied. All other
accuracy and precision criteria were met.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicates (MS/SD) were analyzed as required. Isopropylbenzene
and Total potassium did not meet MS/SD acceptance criteria. The associated result was non-
detect so no flags were applied. Total iron did not meet MS/SD acceptance criteria. The
associated sample concentration was greater than four times the spike concentrations so no
flags were required per the NFG. All other accuracy and precision criteria were met.

Chain of Custody

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

Completeness

Out of approximately 3970 points, there were 8 data points rejected due to QC exceedances, no
data points were qualified as non-detect due to blank exceedances, and no data points were
qualified as estimated due to QC exceedances. These numbers indicate that the overall
completeness goals for the project were met and that the quality of the analytical program and
laboratory is sufficient to meet the project data quality objectives.

Overall Assessment

The final activity in the data quality evaluation is an assessment of whether the data meets the
data quality objectives. The goal of this assessment is to demonstrate that a sufficient number of

C:\ DEVENS_SHEPLEYSHILL_JUNDELTM_PMP_0107.00C
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representative samples were collected and the resulting analytical data can be used to support
the decisionmaking process. The precision, accuracy, representativeness, completeness and
comparability are addressed in the NFG. The following summary highlights the data evaluation
findings for the above-defined events:

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

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

@

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

€\ DEVENS_SHEPLEYSHILL_JUNOELTM_PMP_{107.00C
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Table 1 - Validation Flags

| FieldD | Method |  Analyte [ FinalResult | FinalFlag | Reason |
060806SHLS SW8260B Chloroform ' ND None EB>MDL
B40SHMI65BW  SWB260B Chloroform ~ ND | None | EB>MDL
BAOSHMI65CH  SWB8260B Chloroform | ND None | EB>MDL
061306SHL10  SWB8260B = lIsopropylbenzene ND None = MS>UCL
13:1631%5965@“ SWBZSHB . DICthTOdIﬂUOl‘DmEthéhe I'EJ _R I MLCS<LCL
B40SHM965CW  SW8260B | Dichlorodifluoromethane | ND R LCSD<LCL
 B40SHM965BW  SW8260B | Dichlorodifluoromethane | ND R ~ LCS<LCL
 B40SHM965BW  SWB8260B | Dichlorodifluioromethane = ND | R | LCSD<LCL

~ 060806SHLS SW8260B | Dichlorodifiuoromethane = | ND . R | LCs<lCL

i o T i T
0606065HL20  SW8260B | Acstone  ND ~ None | TB>MDL

R R R — rone o
060606SHLA  SWB8260B | 2-Hexanone .~ ND R LCS<LCL
060606SHL1S | SWB8260B | 2-Hexanone | ND R LCS<LCL
B4000OPSP1W SW6010B Total Potassium ' ND . None SD>UCL
| B40000PSPIW | SWE010B | Total Potassium .~ ND | Nome | MS>UCL
| BA00OSHL22W = SWB8260B | Chloromethane .~ ND f R | LCs<LCL
| B4000SHLZ2W | SW8260B | Chloromethane ' ND R | LCSD<LCL
_ SWe2608 | Chloromethane  ND_ R | LosdcL
SWB8260B | Chloromethane | ND R LCSD<LCL
B400DOSHLSW  SW8260B | Chloromethane ~  ND R LCS<LCL
B40000SHLOW | SWB8260B Chloromethane ND R LCSD<LCL

EB>MDL = Equipment blank greater than method detection limit.

TB>MDL = Trip blank greater than method detection limit.

MS>UCL = Matrix spike recovery greater than upper control limit

5D>UCL = Matrix spike duplicate recovery greater than upper control limit

LCS<LCL = Laboratory control spike recovery less than lower control limit
LCSD<LCL = Laboratory control spike duplicate recovery less than lower control limit
None = A database flag with no QC implications. A flag is not applied

R = Rejected data

C:\ DEVENS_SHEPLEYSHILL_JUNDELTM_PMP_0107.DOC



Fort Devens
2006 December LTM/PMP Shepley’s Hill Sampling
Data Quality Evaluation Report

Introduction

The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of
analytical results for water samples collected for Fort Devens during the 2006 December Long-
Term Monitoring Program/Performance Monitoring Program (LTM/PMP) Shepley’s Hill
sampling event. Individual method requirements, guidelines from the USEPA Contract
Laboratory National Functional Guidelines for Inorganic Data Review, July 2002 (NFG) were
used in this assessment.

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

Analytical Data

This DQE report covers 54 normal (N) and 3 field duplicate (FD) environmental samples. These
samples were reported under 11 sample delivery groups. Samples were collected between
December 5, and December 13, 2006 and delivered to the laboratory the same day as collection.
Alpha Analytical Laboratories (APHW) in Westborough, Massachusetts performed the
analyses. Selected samples were analyzed for the following analytes/ methods:

Table 1
Analytical Parameters
Parameter Method Laboratory
Total Alkalinity E310.1 APHW
Alkalinity, Carbonate E310.1 APHW
Methane APHW
Ethane APHW
Ethene APHW
pH APHW
Chloride SWg251, E300.0 APHW
Total Residual Chlorine APHW
Nitrogen, Nitrate A4500, E300.0 APHW
Sulfate E300.0 APHW
Chemical Oxygen Demand E410.4 APHW
Biochemical Oxygen Demand (BOD), 5-day  E405.1 APHW
Total Organic Carbon SW9060 APHW
Total Suspended Solids E160.2 APHW
Total Dissolved Solids E160.1 APHW
Total Cyanide E335.2 APHW

CIDEVENS_SHEPLEYSHILL_DECOBLTM_PMP_D107.00C
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Table 1
Analytical Parameters
Parameter Method Laboratory
Hardness A2340B APHW
Turbidity A2130B APHW
Methylene Chloride SW8260B APHW
1,1-Dichloroethane SWe2608 APHW
Chloroform SW8260B APHW
Carbon Tetrachloride SW8260B APHW
1,2-Dichloropropane SW8260B APHW
Dibromochloromethane SW8260B APHW
1,1,2-Trichloroethane SWs260B APHW
Tetrachloroethene SW8260B APHW
Chlorobenzene SW8260B APHW
Trichlorofluoromethane SW82608B APHW
1,2-Dichloroethane SWa260B APHW
1,1,1-Trichloroethane SWe260B APHW
Bromodichloromethane SW8260B APHW
trans-1,3-Dichloropropene SW8260B APHW
cis-1,3-Dichloropropene SWs260B APHW
Bromoform SWa260B APHW
1,1,2,2-Tetrachloroethane SW8260B APHW
Benzene SwW8260B APHW
Toluene SWa8260B APHW
Ethylbenzene SWa260B APHW
Chloromethane SW8260B APHW
Bromomethane SW82608 APHW
Vinyl Chloride SW8260B APHW
Chloroethane SWa260B APHW
1,1-Dichloroethene SW8260B APHW
trans-1,2-Dichloroethene S\W8260B APHW
Trichloroethene SWe260B APHW
1,2-Dichlorobenzene SWaz260B APHW
1,3-Dichlorobenzene SWe260B APHW
1,4-Dichlorobenzene SWa260B APHW
Methyl tert butyl ether SW8260B APHW
m,p-Xylene SW8260B APHW
o-Xylene SW8260B APHW
cis-1,2-Dichloroethene SW8260B APHW

CADEVENS_SHEPLEYSHILL_DECOSLTM_PMP_D107.00C



DATA QUALITY EVALUATION REPORT

Table 1
Analytical Parameters

Parameter
Dibromomethane
1,2,3-Trichloropropane
Styrene
Dichlorodifluoromethane
1,1-Dichloropropene
Bromochloromethane

2 2-Dichloropropane
1,2-Dibromoethane
1,3-Dichloropropane
1,1,1,2-Tetrachloroethane
Bromobenzene
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
o-Chlorofoluene
p-Chlorotoluene
1,2-Dibromo-3-chloropropane
Hexachlorobutadiene
Isopropylbenzene
p-Isopropyltoluene
Naphthalene
n-Propylbenzene
1.2,3-Trichlorobenzene
1.2,4-Trichlorobenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
Monochloroacetic Acid
Monobromoacetic Acid
Dichloroacetic Acid
Trichloroacetic Acid
Dibromoacetic Acid
Bromochloroacetic Acid
Total Aluminum

Total Arsenic

Total Barium

Total Cadmium
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Method

SWa260B
SWe8260B
SW8260B
SWa260B
SW8260B
SW8260B
SWa2608B
SW8260B
SWa260B
SWa260B
SWe2608
SWe260B
SWa260B
SWe260B
SWea260B
SWa260B
SWe260B
SWa260B
SWa260B
SW8260B
SWa260B
SWa260B
SWs8260B
SW8260B
SWa260B
SW8260B
SW6251B
SWs251B
SWe251B
SW6251B
SWe251B
SW62518
SWes010B
SW6010B
SWe0108
SW6010B

Laboratory
APHW

APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
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Table 1
Analytical Parameters
Parameter Method Laboratory
Total Calcium SWe010B APHW
Total Chromium SW6010B APHW
Total Copper SW6E010B APHW
Total Iron SW6010B APHW
Total Lead SWE010B APHW
Total Magnesium SWe010B APHW
Total Manganese SWB010B APHW
Total Nickel SWe010B APHW
Total Potassium SW6010B APHW
Total Selenium SWe0D10B APHW
Total Silver SW6010B APHW
Total Sodium SW6010B APHW
Total Zinc SWe010B APHW

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

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

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

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

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

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

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

Findings

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

C:ADEVENS_SHEPLEYSHILL_DECO6LTM_PMP_0107.D0C
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Holding Times

All holding-time criteria were met.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination.

Equipment Blank

An equipment blank was collected and analyzed at the required frequency. No target analytes
were detected in the equipment blanks so all acceptance criteria were met.

Trip Blank

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

Field Duplicates

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

Laboratory Control Samples

Laboratory control sample/laboratory control sample duplicates were analyzed as required.
Dichlorodifluoromethane was above the laboratory control limit but all samples were non-
detects and no flagging is required per the NFG. Hexachlorobutadiene was above the RPD limit
but all samples were non-detects and no flagging is required per the NFG. Bromomethane, 2,2-
Dichloropropane, and BOD were below the laboratory control limit and their associated
samples were non-detects so an “R” flag was applied. All other accuracy and precision criteria
were met.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicates (MS/SD) were analyzed as required.
Hexachlorobutadiene, Total cyanide, and Acetone did not meet MS/SD acceptance criteria. The
associated results were non-detect so no flags were applied. Total iron did not meet MS/SD
acceptance criteria for sample B6000SHL15W. The sample concentration was greater than four
times the spike concentrations for total iron so no flags were required per the NFG.

Chain of Custody

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

Completeness

Out of approximately 2340 points, there were 18 points rejected due to QC exceedances, no data
points were qualified as non-detect due to blank exceedances, and two data points were
qualified as estimated due to QC exceedances. These numbers indicate that the overall
completeness goals for the project were met and that the quality of the analytical program and
laboratory is sufficient to meet the project data quality objectives.

CADEVEMS_SHEPLEYSHILL_DECOBLTM_PMP_0107.00C
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Holding Times

All holding-time criteria were met.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination.

Equipment Blank

An equipment blank was collected and analyzed at the required frequency. No target analytes
were detected in the equipment blanks so all acceptance criteria were met.

Trip Blank

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

Field Duplicates

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

Laboratory Control Samples

Laboratory control sample/laboratory control sample duplicates were analyzed as required.
Dichlorodifluoromethane was above the laboratory control limit but all samples were non-
detects and no flagging is required per the NFG. Hexachlorobutadiene was above the RPD limit
but all samples were non-detects and no flagging is required per the NFG. Bromomethane, 2,2-
Dichloropropane, and BOD were below the laboratory control limit and their associated
samples were non-detects so an “R” flag was applied. All other accuracy and precision criteria
were met.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/ matrix spike duplicates (MS/SD) were analyzed as required.
Hexachlorobutadiene, Total cyanide, and Acetone did not meet MS/SD acceptance criteria. The
associated results were non-detect so no flags were applied. Total iron did not meet MS/SD
acceptance criteria for sample B6000SHL15W. The sample concentration was greater than four
times the spike concentrations for total iron so no flags were required per the NFG.

Chain of Custody

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

Completeness

Out of approximately 2340 points, there were 18 points rejected due to QC exceedances, no data
points were qualified as non-detect due to blank exceedances, and two data points were
qualified as estimated due to QC exceedances. These numbers indicate that the overall
completeness goals for the project were met and that the quality of the analytical program and
laboratory is sufficient to meet the project data quality objectives.
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Overall Assessment

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

1. The completeness objectives were met for all method/analyte combinations.
2. There were no results qualified because of low-level blank contamination.

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

CADEVENS_SHEPLEYSHILL_DECOSLTM_PMP_0107.DOC
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Table 1 - Validation Flags

120506SHL5 SW82608 Bromomethane | ~ ND

120506SHL5 = SW8260B . Bromomethane

_ LCs<lCL
LCSD<LCL |

| SHL3120806 | SW8260B | Bromomethane | LCSD<LCL
| SHL19 120806 | SW8260B | Bromomethane LCSD<LCL |
| SHL4120806 @ SW8260B |  Bromomethane | LCSD<LCL |
| SHL11120806 = SW8260B | Bromomethane ; ‘ | LcssucL |
| SHL11120806 = SW8260B | Bromomethane ~ ND | None | LCSD>UCL _
| SHL20 120806 @ SWB8260B Bromomethane ND | None LCS>UCL
| SHL20 120806 SW8260B Bromomethane : ND % None LCSD>UCL
. SHL10120806 &= SW8260B A Bromomethane [
SHL10 120806 = SW8260B | Bromomethane |
| SHM931C 120806 SW8260B | Bromomethane ’ R
'SHM931C 120806 SW8260B = Bromomethane | ND i ~ LCSD<LCL |
lSHM931c1203c}6"§' SW8260B = 2,2-Dichloropropane ND R LCS<LCL |
'SHM931C 120806 SW8260B |  2,2-Dichioropropane ~ ND_ : R | LCsD<LCL |
| B6OSHM9E5CW | SWB260B | Bromomethane | ND | R Les<LCL |
 B60OSHM965CW | SW8260B = Bromomethane _ ND R LCSD<LCL |
' B60SHM965BW = SW8260B | Bromomethane = ND R | LCS<LCL |
| B60SHMY65BW = SW8260B | Bromomethane . ND | R | LosD<LCL |
| B6000OSHLOW | SW8260B |  Bromomethane = ND R | Lcs<loL |
B an B N
| B6SHM9622BW = SW8260B | Bromomethane  ND R | Les<lcL
| B6SHM9622BW | SWB260B |  Bromomethane | ND | R | LCSD<LCL
i . SW8260B Bromomethane | ND | R | Lcs<lcL |
|  SW8260B | Bromomethane . ND | R | LC L |
; Sttt | e o g
: B6DECOSDUPW | SW8260B | Bromomethane . ND | R
| BBOOOEQGW | SWB260B | Hexachlorobutadene |~ ND = None | LCSRPD>UCL
 BGOOOEQPW | SWB8260B Hexachlorobutadiene |~ ND | None | LCSRPD>UCL
S e | BT ] e ™ _ e
120506SHL5 = E4051 BOD, 5-day | | ND
o et I e BoF e e D i -
' B60OSHM965BW = E405.1 BOD, 5-day ND R | LCS<LCL
B6000OSHLOW = E405.1 BOD, 5-day | ND R | Les<leL
EesHsezEw | EdET | e | e . T
e e T R .
e s . g
' SHM-93-22- = SW8260B Hexachlorobutadiene ~ ND | None | MSRPD>UCL
1 €121206C121206 | T ) _ _ ) N AL
B6000SHL15W ~ SW6010B Total iron : 18 . None ; SD>UCL
B600OSHLOW | SW8260B Acetone ~  ND | None | SD>UCL
B6000SHLOW = SWB8260B Total Potassium ND . None | MS>UCL
. B6O0OSHLOW | SW8260B = Total Potassium  ND | None | SD>UCL
B600OSHLOW = SWB8260B Total Mercury ND ' None MS>UCL
B6OOOEQGW | E3352 | TotalCyanide | ND | None | MS>UCL
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MSRPD>UCL = Matrix spike relative percent difference greater than upper control limit
MS>UCL = Matrix spike recovery greater than upper control limit

SD>UCL = Matrix spike duplicate recovery greater than upper control limit

LCS<LCL = Laboratory control spike recovery less than lower control limit

LCSD<LCL = Laboratory control spike duplicate recovery less than lower control limit
LCS>UCL = Laboratory control spike recovery greater than upper control limit
LCSD>UCL = Laboratory control spike duplicate recovery greater than upper control limit
LCSRPD>UCL = Laboratory spike relative percent difference greater than upper control limit
None = A database flag with no QC implications, A flag is not applied

R = Rejected data

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

CADEVENS_SHEPLEYSHILL_DECOSLTM_PMP_0107.00C
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Response to EPA Comments
(Letter to Mr. Robert Simeone, BRAC Environmental Coordinator, dated August 10, 2007

EPA Comments on
Draft 2006 Annunal Report
Shepley’s Hill Landfill
Long Term Monitoring & Maintenance
Devens, Massachusetts
May 2007

EPA has reviewed the document titled, “2006 Annual Report, Shepley’s Hill Landfill, Long
Term Monitoring & Maintenance”, dated May 2007, as prepared by CH2M Hill on behalf of the
Army. The 2006 Annual Report documents results of long-term monitoring and maintenance
activities for Shepley’s Hill Landfill, which were conducted in 2006. As stated in the Executive
Summary, this document discusses results from an optimized and comprehensive strategy that
incorporates elements of both the former Long Term Monitoring and Maintenance Plan
(LTMMP) for SHL and the Performance Monitoring Plan (PMP) for the Contingency Remedy.
Results are presented for the annual landfill cap inspection, methane/ethane sampling (in gas
vents and as dissolved gases in selected monitoring wells) and groundwater monitoring.

Trigger chemicals, identified in the LTMMP as those presenting carcinogenic risk, are: arsenic,
1.2-dichlorobenzene, 1.4-dichlorobenzene, and 1.2-dichloroethane. Of these, only arsenic (As)
was detected above the cleanup level during the 2006 monitoring. Other contaminants of
concern (COCs) that are not contributors to carcinogenic risk but were detected above their
cleanup levels in the 2006 sampling are iron (Fe), manganese (Mn), and sodium (Na).

No major change in arsenic concentrations in downgradient wells has been observed yet.
Continued long-term monitoring will be needed to evaluate the effectiveness of the groundwater
treatment plant. The recently implemented increase in the extraction rate from 25 to 50 gpm
may accelerate changes downgradient. Continued monitoring will be critical to identify
hydrologic perturbations, e.g. unacceptable drawdown at downgradient wetland locations, if they
oceur.

Note that the Revised LTMMP (May 2007) eliminated the Group 1 and Group 2 well
designation and risk reduction criteria established in the ROD for evaluating the effectiveness of
the cap, since that criteria was to trigger the implementation of the contingency remedy, which is
now in operation. The Revised LTMMP indicated that the BCT would work together during
2007 to identify appropriate remedy evaluation criteria to assess the effectiveness of the
groundwater treatment system and that the 2007 Annual Report would provide a proposal for the
new remedy evaluation criteria. EPA looks forward to working with the Army and MassDEP to
meet this goal and suggests that a BCT Technical Meeting on this issue be scheduled in the Fall
to address this matter.

Army Response: Comment noted.

EPA’s comments on the Draft 2006 Annual Report are attached. If you have any questions,
please feel free to contact me at (617) 918-1754. Thanks.
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(Letter to Mr. Robert Simeone, BRAC Environmental Coordinator, dated August 10, 2007

Specific Comments:
1. Page v. Executive Summary: The 2™ paragraph discussion on the 2006 annual landfill

inspection refers to a 2005 inspection report. Please revise the reference to the report for the
2006 inspection report and refer the reader to the landfill inspection checklist in Appendix A.

Army Response: The report reference is correct relating to cap system and drainage system
issues identified in 2005 Annual Report. The intent was to provide context against which repairs
made in 2006 are presented. The text has been modified to provide clarification and a reference
1o the checklist for the 2006 inspection, included in Appendix A, has been added.

2. Page vi. Executive Summary: The last paragraph on page vi discusses historic levels of
arsenic in groundwater at SHL and states that “[T]he highest concentration observed
historically at any well has been 5110 ug/L at well SHM-96-5B in May 2000.” For
comparison, it should be noted that the highest arsenic concentration observed anywhere
within the SHL system was 5970 ug/L at piezometer N5-P1 (6/8/2006). An unfiltered
sample from N5-P1 reported a value of 6080 ug/L (5800 in the filtered sample) during the
November 1999 Supplemental Groundwater Investigation (Harding ESE, 2003). Also, other
wells reporting elevated arsenic include: SHP-99-29X, 4380 ug/L in a filtered sample
(11/1999); EW-04, 5910 ug/L (8/18/2005); SHM-05-40X, 4070 ug/L (12/2006); and SHM-
05-41B, 2730 ug/L (9/2006). Please note that the latter two are beyond the toe of the landfill.

While EPA acknowledges the distinction between monitoring wells and piezometers or
extraction wells, it is important to consider all occurrences of elevated arsenic, at all depths
and at all locations within the SHL network, when proposing any conceptual model(s) for the
system. The paragraph at the bottom of page vi continues at the top of page vii with the
statement that monitoring wells SHM-96-22B and SHM-95-5B .. .exhibit the highest arsenic
levels measured at the site, one to two orders of magnitude above levels measured at other
compliance wells...” This information is then used to support the interpretation that these
two wells intercept *...the most reducing (impacted) zone moving north from the landfill.”
At this time, the links between reducing conditions in the overburden aquifer, elevated
arsenic, and landfill-related impacts to groundwater have not been clearly established.

Army Response: The statements in the ES relate to compliance monitoring wells that have been
monitored for many years under the LTMMP. They are not intended to relate to the highest
historical occurrence at any location near SHL. The text has been changed to provide
clarification. It is acknowledged that N5-P1, within the landfill, has had higher arsenic levels,
during the SGI and recent monitoring. Samples from EW-04 have been higher, as well. These
and the other referenced wells are not compliance wells under the LTMMP program, in place at
the time. The statement al the end of the paragraph relating to SHM-96-22C and SHM-95-5B is
simply that arsenic levels are “one to two orders of magnitude above levels measured at the
other compliance wells and are interpreted to be completed in the most reducing (impacted) zone
moving north from the landfill.” The next sentence then goes on to state simply that “The
Contingency Remedy extraction wells are completed in this zone upgradient adjacent to the
landfill.” These statements are not incorrect and will remain unchanged. The intent of these



Response to EPA Comments
(Letter to Mr. Robert Simeone, BRAC Environmental Coordinator, dated August 10, 2007

statements was simply to provide some information about where the extraction well-field has
been located relative to downgradient compliance wells that have been monitored north of the
capped landfill area for many years.

3. Page vii. Executive Summary: The first complete paragraph on this page discusses trends in
arsenic concentrations in monitoring wells SHM-96-22B and SHM-95-5B and suggests that
these trends are “...consistent with the operation of the extraction wells...” The text
acknowledges that insufficient time has elapsed to relate these trends to the extraction system
with any certainty. However, it should be noted that even though the arsenic concentrations
at SHM-96-22B declined somewhat between April and December 2006, the overall trend
over ten years of monitoring is a general increase in arsenic in this particular monitoring
well. Arsenic at SHM-95-5B peaked at 5110 ug/L in May 2000, before the installation of the
extraction system, and has since shown an overall decline, with marked seasonal variations.
Arsenic concentrations are generally higher in the spring sampling events than in the fall.

Army Response: Agreed, comment noted. The referenced sentence reads “[t]hese reductions
are consistent with the operation of the extraction wells; however, it is too early in the operation
of these wells to identify whether the trends are related to operation of the system.” The
statement identifies that although reductions were observed during the time frame in which the
extraction system has been operating, it is too early to atiribute these changes to the system.

4. Page 1. Section 1.0: In the last sentence in the 2™ paragraph of this section, please change
*...reducing the standard from 50 ppm to 10 ppm” to “...50 ppb to 10 ppb.”

Army Response: Correction made.

5. Page 2. Section 1.1: The 2™ paragraph provides an estimate of 1.3 x 10° cubic yards of
waste, of which approximately 25% lies below the water table. Please give a citation for the
source of this information (both the waste volume and fraction below the water table).

Army Response: The Final Feasibility Study, Shepley’s Hill Landfill Operable Unit, Fort
Devens Feasibility Study for Group 14 Sites (ABB-ES, 1995a), Record of Decision (USAEC,
19935), and the Revised Supplemental Groundwater Investigation (Harding ESE, 2003) all refer
to a landfill volume estimate of 1.3 x 10° cubic yards. The text has been modified to reference
(ABB-ES, 1995a). The reference to 25 percent of the volume being below the watertable has
been deleted.

6. Page 3. Section 1.2 and Page 29, section 8.1: The 4" paragraph on page 3, the discussion on
the Five-Year Reviews (FYRs), needs to be revised. The text states that the 2™ FYR was the
2005 FYR and that this FYR concluded that the contingency remedy should be implemented.
The 2™ FYR for SHL was the 2000 FYR which required that the Army reevaluate alternative
SHL-9. The decision to implement the contingency remedy followed the 2000 FYR, and the
2005 FYR, the 3" FYR for SHL, deferred the protectiveness statement for SHL and required
start-up and performance monitoring of the system and completion on the CSA/CAAA. The
1" bullet in Section 8.1 indicates that the 2000 FYR concluded that the incremental reduction
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is risk was not achieved and that the agencies decided to implement Alternative SHL-9.
Please clarify. Was the decision to implement the contingency remedy made in the 2000
FYR or later?

Army Response: The five year reviews, including the first SHL FYR (SWET, 1998) and the
subsequent two comprehensive FYRs (HLA, 2000 and Nobis, 2005) for all of Devens and
inclusive of SHL are referenced in Section 1.3. The Section 1.2 Paragraph has been modified to
clarify that neither the second nor the last FYRs completed by HLA (2000) and Nobis (2005)
reclassified Group 2 monitoring wells. In addition, this paragraph has been modified to clarify
that the 2000 FYR recommended that the Army reevaluate the Contingency Remedy and that a
decision to implement the Contingency Remedy was made at a later date. The Section 8.1 bullet
has been simplified to simply state “The Contingency Remedy groundwater extraction and
treatment systems began long-term operations in March 2006.

7. Page 5-7. Section 2.2 and Page 31, Section 8.2: Section 2.2 lists a number of bulleted items
which identify recommendations from the 2006 landfill cap inspection. Page 7 implies that
resolution of a number of these items will be deferred to the Supplemental Groundwater
Investigation and Landfill Cap Assessment. The last 3 bullets in Section 8.2 attempt to
address how the items listed in Section 2.2 will be reconciled. However, so that the status of
the follow-up action for each of the issues listed in Section 2.2 is clear to the reader, please
number them and identify in Section 8.2 specifically which items have already been
addressed, are scheduled for repair, or are being deferred to the Landfill Cap Assessment.

Army Response: The recommendations for maintenance work will be addressed in a SOW
expected to be completed and implemented in FY0S.

8. Page 8. Section 3.1: According to the text, a key objective addressed by the annual gas
survey is to verify that landfill methane generation is declining as expected. What is the
basis for the statement in the 4™ paragraph, “[I]n general, landfill gas production is
continuing to decline™? Please provide some demonstration (graphical presentation,
statistical trend analysis, or other) that this is indeed the case. Methane levels in several gas
vents (GV 1, 2, 3, 5, 6, 7, 9, and 10) appear to have increased steadily over the past several
years. Please provide support for the statement that, overall, methane concentrations are
declining.

Army Response: The statement has been modified with the following text addition:

“In general, landfill gas production is low, typical of landfills that have been closed for many
years. Landfill gas monitoring has been conducted since the 1998 Annual Report (USAEC,
1999). Review of these data and other data collected annually since 1998 indicate variability in
production between vents from year to year. This is likely associated with changing soil
moisture and atmospheric pressures from monitoring event lo event and non-uniform response
across the land[fill to these changes. However, in a general sense the data indicate that
production is greatest, to the south in the Phase III and IV areas that were the last active areas,
being capped and closed between 1989 and 1992. By comparison, many wells to the north have
had low methane readings throughout the nine years of monitoring. Gas production for the
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land(fill, as a whole, is low by comparison to active or recently closed municipal landfills. For
active or recently closed landfills, high landfill gas flux rates result in measurable high
concentrations of landfill gas near vent pipe openings under ambient conditions, prior to
capping and purging. This is not the case with Shepley’s Hill where ambient readings were non-
detect in 2006 following capping and prior to full purging, indicative of generally low flux rates.
The historic data from the perimeter gas monitoring wells on the north indicate no history of
detectable methane which further suggests gas production is low by comparison with recently
closed or active municipal landfills.”

9. Page 10, Section 3.2: Typo? Please replace “Samples from the temporary...” with “Soil” (if
the text was intended to read “Soil gas samples...”).

Army Response: Edit made to read “Samples from the temporary gas probes...”

10. Page 12. Section 4.1: The 1* paragraph in this section notes that Table 4-2 provides
specifications for the LTMMP/PMP wells, including elevations of the screened intervals.
There are numerous discrepancies between the screen lengths shown in this table and those in
Table 3-1, Data Analysis Plan (AMEC, 2007). Please verify the accuracy of the screen
elevations in Table 4-2.

Army Response: Table 4-2 screen elevations were derived, to the maximum extent possible,
from original well completion logs and ground survey. Table 4-2 has been reviewed and re-
checked against published logs and other information and is mostly correct with a few edits. A
minor change has been made to SHL-10C, in which an error was detected in the calculated
screen elevation. SH-96-22B screen depth has been corrected to 82.0 to 92.0 feet bgs as
indicated in the original log.

Screen elevation is a calculated value from well screen depths and the ground surface elevations
provided in the original logs. 1If ground surface elevation was not presented on particular paper
logs then the surface elevations obtained by Meridian Associates in 2005 were utilized. For a
number of wells, installed in the 1999-2001 timeframe logs were not available. For these a text
table in Section 2.6 of the Supplemental Groundwater Investigation (Harding ESE, 2003) was
used to obtain screen depths. These depths were then used to calculate screen elevations, using
Meridian (2005) survey data for ground surface since the SGI table did not present ground
surface elevations. The “geologic designation” column in the table is consistent with Table 2-5
in the SGI. Well locations that are highlighted by an asterisk, are those for which well
completion logs could not be located; however, approximate screened-interval depths were
derived from other sources (e.g. cross-sectional depictions in the SGI). These depths were then
converted to elevations.

Information for a few shallow overburden/WT wells and one deep bedrock well were left blank
since well construction information could not be located. In addition, a number of the N-series
piezometers were left blank since logs, cross-sections, or tabular summaries for them were not
available in the SGI; however, Table 2-5 of the SGI does indicate the general horizons in which
they are completed. For these piezometers, some depth information is available on field
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sampling forms in the appendices of the SGI; however, it was not used since it is unclear how the
information was generated. The table footnotes have been updated to clarify the sources of the
information used in development of the table.

11. Page 12. Section 4.1: Table 4-3 shows that water levels were recorded at the staff gauge in
Plow Shop Pond. However, Figures 4-1 and 4-2 do not display these critical data. Please
show the surface water levels on the maps, so that the reader can easily compare adjacent
groundwater levels, locate the hinge line, etc.

Army Response: Readings added.

12. Page 15. Section 4.2.3: The 2™ sentence in this section states that selected groundwater
samples from the December 2006 round were analyzed for methane and ethane. Please
include here, in the table of parameters and methods on this page, and/or in Table 4-4, the
method that was used for the dissolved methane/ethane analyses.

Army Response: The method utilizes a GC. The laboratory references the following procedure:
Analysis of Dissolved Methane, Ethane & Ethylene in Groundwater by a Standard Gas
Chromatographic Technique, Kampbell & Vandegrift, EPA-OK, Journal of Chrom, Vol 36,

May 1998 & Technical Guidance for the Natural Attenuation Indicators, EPA-NE, July 2001.
The text table has been modified to provide this method reference.

13. Page 16, Section 4.3: The text indicates that Figure 4-3 shows arsenic results from the
LTMMP wells (for June and December 2006). Please consider developing a comparable
figure for the PMP wells (for which the locations are shown on Fig. 4-3 but results are not),
in order to see spatial relations of results. Also, please note that Figure 4-3 is out of order (it
precedes the “Figures™ section in the document).

Army Response: The LTMMP compliance monitoring depicted in Figure 4-3 provides
considerable coverage relating to arsenic monitoring. The PMP data have been depicted
elsewhere and are presented general locational format in summary tables. During 2006, a
transition year with operation of the new system and development of a Revised LTMMP, PMP
data were added to the standard LTMMP annual report to aid transition. Future annual reports,
under the Revised LTMMP program, will provide depictions of the spatial coverage relating to
Sfull network being monitored for arsenic with the combined cap and extraction system remedy.

14. Page 17. Section 4.3.1: In the 4" paragraph in this section, it is stated that arsenic
concentrations in SHM-96-5B have “...generally decreased since having a near all-time high
result of 4110 ug/L in January 2006.” It should be noted, as is stated in the Executive
Summary, page vi, that the maximum arsenic observed at this well was 5110 ug/L. in May
2000; subsequently, the overall trend has been decreasing. However, it is premature to
attribute this ‘general pattern” to a response of the flow field and redox chemistry to the
operation of the nearby extraction wells.

Army Response: The Army agrees with the conclusion. The text the first sentence has been
modified and new second sentence added as follows for clarification:
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“The arsenic concentration at SHM-96-22B has generally increased in the past year when
compared to previous years while SHL-96-5B has generally decreased since having an all-time
high result of 5,110 ug/L in May, 2000. However, in January 2006, SHL-96-5B appears to have
trended up briefly to 4130 ug/L before returning to lower levels, typical of recent years, later in
2006 (refer to Table 4-9).”

15. Page 19, Section 4.3.4: According to the last paragraph in this section, methane
concentrations in downgradient wells range from <1 to 7910 ug/L, and it is suggested that
dissolved methane/ethane is also associated with the reducing conditions that give rise to Fe,
Mn, and As (through reductive dissolution). Please reconcile these statements regarding
methanogenesis at depth with statements elsewhere in the report (e.g., Page 8, Section 3.1)
asserting that the landfill is mature and that landfill-generated gas flux rates are low.

Army Response: The association of the highest levels of dissolved methane with the most
reducing conditions observed at SHL and the presence of dissolved Fe, As, and Mn is clear.
Statements about maturity of the landfill and gas generation are relative statements.
Methanogenesis may occur beneath mature landfills as it does beneath young active or recently
closed landlfills, just not to the same degree. There is no inconsistency here. However, beneath
active or recently closed landfills it would be expected to be more pervasive with greater flux of
methane gas through the vadose zone and greater partitioning and flux of dissolved methane in
groundwater. Generally aerobic glacial sand and gravel aquifers where methanogenis is not
generally the pervasive biodegradative pathway may have zones or areas where redox
conditions are sufficiently negative such that methanogens dominate. Wetlands are a natural
example where enough organic matter is often available that biological activity drives redox
conditions to a sufficiently reductive condition in which methanogens dominate.

16. Page 20. Section 5.1: In the 3" paragraph, activities that were conducted prior to startup of
the extraction system are discussed. It is apparent that considerable testing, sampling, and
adjustments of the system were required in order to evaluate the appropriate coagulant
dosage needed to achieve the goal of 10 ug/L arsenic under pumping at 25 gpm. Will the
same approach be used to verify the appropriate coagulant dosage under pumping conditions
at 50 gpm? Please expand this discussion to include steps that will be followed when the
pumping rate is increased.

Army Response: Dosage is set and is maintained as flow is increased or decreased. In other
words, coagulant additions are flow paced (automatically adjusted with flow), maintaining a
constant dosage, independent of pumping rate.

17. Page 22. Section 5.2: In the 4™ paragraph in this section, the presence of gaseous methane in
the plant influent tank is attributed to exsolution from groundwater as it equilibrates with
atmospheric pressure. The methane/ethane levels in the groundwater are *.. . fairly typical for
groundwater having high TOC levels and...undergoing active methanogenesis.” Please
provide, if possible, data and/or references that support this statement. Also, please see
related Specific Comment 135, above, regarding an apparent contradiction between ‘active
methanogenesis at depth” and statements suggesting that the landfill is mature and gas
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production rates are declining. Is it possible that other carbon sources are contributing to
methane production at depth?

Army Response: It is possible other carbon sources could be contributing to methanogenesis in
the sand and gravel glacial aquifer. This could be researched or studied in upgradient areas
near Shepley's Hill; however, it is expected that the dominant source of TOC at SHL relates to
the landfill. DoD and EPA have developed a wealth of monitored natural attenuation literature
that provide TOC data associated with dissolved methane as a natural attenuation parameter.
Some of there reference were provided previously with the responses to comments on the
“Methane Memo."

18. Page 25. Section 6.0: The 1% bullet on this page states that a remedial response objective is
to “[p]rotect potential residential receptors from exposure to contaminated groundwater
migrating from the landfill having chemicals in excess of MCLs”. It is noted that proper
operation of the groundwater extraction system has the potential to meet this objective in a
strict sense, to the extent that 100% capture of the groundwater flux through the SHL
catchment would prevent all groundwater from “migrating from the landfill.” However, it
still remains to be seen whether or not the arrest of the advective mass flux of arsenic at the
north end of the landfill will have a significant effect on downgradient water quality.
Continued monitoring of the downgradient domain is critical to this determination over the
long term.

Army Response: Comment noted.

19. Page 25. Section 6.0: The 2™ bullet on this page states that one of the remedial response
objectives (RO) is to “[p]Jrevent contaminated groundwater from contributing to the
contamination of Plow Shop Pond sediments in excess of human health and ecological risk-
based concentrations.” It is noted that the groundwater LTM program can only address this
RO to the extent that it can provide a limited assessment of the groundwater flow pattern
(e.g., region of discharge to the pond) and the As concentrations of that discharge. However,
the groundwater LTM program does not test whether or not As continues to accumulate in
sediment. This will need to be addressed by the AOC 72 RI/ES.

Army Response: Comment noted.

20. Page 26. Section 6.0: The 2™ complete paragraph on this page indicates that Army may
conduct further evaluation of the wellfield hydraulics in order to develop data to compare
with model predictions for a pumping rate of 50 gpm. Note that evaluation of wellfield
hydraulics at the increased pumping rate of 50 gpm and comparison of that data to model
predictions will be critical to the evaluation of the effectiveness of the remedy.

Army Response: Comment noted.

21. Page 28. Section 7.0 and Table 4-7: The explanation for the apparent switch in reported
results from SHM-05-42A and SHM-05-42B is appreciated. Upon closer scrutiny of the data
presented in Table 4-7, it appears that some other results are inconsistent with historical
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concentrations and possibly also due to errors arising from switching bottles during sampling
or analysis, or in data entry. Please check and verify the following:

» SHP-37X: Chloride for the December 2006 sample is reported as 36000 ug/L, while the
previous 3 rounds reported Cl at 1900, 1000 U, and 2700 ug/L. Similarly, Na is given as
18000 ug/L while the previous 3 rounds are 2200, 2400, and 3200 ug/L. Is it possible
that the December results belong to another well, e.g. SHP-36X (Cl in the December
round is 35000 ug/L, Na is 21000 ug/L)?

Army Response: The December results have been checked for SHP-37X. They are believed to
be correct. Although they deviate from the earlier 2006 results for Na and CI they are
similar, in terms of magnitude, to results from the other shallow wellpoints SHP-36X and
SHP-01-384 and monitoring well SHL-13 which are all shallow overburden groundwater
sampling points located near PSP. These in turn are generally consistent with the PSP-01
(pond sample). This may be indicative of pond-water dominated flux to groundwater at the
37X location established in December 2006 (screen depth 1 to 6 feet below grade). This may
be related to changes in overall hydrologic conditions related to ongoing pumping and PSP
hydrologic conditions in December or simply may be a more typical result for this area
believed to be downgradient of the pond. These locations are scheduled to be monitored for
the same analytes as part of the Revised LTMMP. These data in conjunction with other data
collected by EPA in this area of the pond will be important in further defining pond
groundwater interactions.

» SHP-35X: In a previous spreadsheet, Cl for the September 2006 sampling was reported
as 4200 ug/L; in Table 4-7 (this report), Cl for this round is now 42000. Please check and
verify the correct value.

Army Response: The 42,000 result is correct. The earlier data summaries were draft and had
not yet been validated or QA/QCd.

» N3-P1: CI for the December sampling is reported as 8600 ug/L; previous rounds reported
Cl at 20000, 16000, and 17000 J ug/L. Nitrogen (nitrate) for the December sampling is
reported at 22000 ug/L, while the previous results are 160, 100 U, and 100 U ug/L.
Sulfate for the December sampling is given as 100 U, while previous results are 10000 U,
10000U, and 8400 ug/L. Is the Cl number (8600 ug/L) possibly the December sulfate
concentration and the nitrate value in the table is really for CI? Also, is the sulfate value
of 100 U actually the nitrate result? Please check values for all of these parameters and
edit where appropriate.

» NS5-P2: Chloride for the December round is given as 1000 U ug/L. when the previous 3
rounds reported values of 19000, 20000, and 18000 ug/L. Nitrate in the December
sample is reported as 18000 ug/L, compared to previous results of 190, 140, and 100 U
ug/L. Also, sulfate in December is 100 U; this reporting limit for sulfate appears only in
the December results for N5-P1 and N5-P2, as it is 1000 U ug/L in all other December
2006 samples. Is the December sulfate value possibly 1000 U (in the Cl row), nitrate is
100 U (sulfate row), and the nitrate value is really C1? Please check and edit if necessary.
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» SHL-21: The December 2006 Cl value is 9400 ug/L (compared to two previous results,
1000 U and 2000 U); nitrate in December is 2500 ug/L (compared to 100 U in each of
two previous rounds); and sulfate is 100 U (compared to 10000 U and 9500 ug/L
previously). It seems possible that the December Cl value is sulfate, the nitrate value is
Cl, and the sulfate value is actually nitrate. Please check and edit if necessary.

Army Response: The data are correct, however, the December Chloride, Nitrogen (nitrate), and
Sulfate results were out of order during the merging process due to a change in reporting
sequence in the EDD’s. Most of these were caught except for SHL-10D, SHL-21, N5-P1, and
N5-P-2. The summary table listing has been corrected.

Also note that in Table 4-7 the labels "methane" and "ethane" for the rows containing the
dissolved gas results should be reversed.

Army Response: This has been corrected.

References:

AMEC Earth and Environmental, Inc., 2007, Scope of Work: Supplemental Groundwater and
Landfill Cap Assessment for Long-Term Monitoring and Maintenance — Data Analysis Plan.
Shepley's Hill Landfill, Devens Massachuselts. February 2007.

Harding ESE, 2003, Revised Drafi Shepley’s Hill Land(fill Supplemental Groundwater
Investigation, Devens Reserve Forces Training Area, Devens, Massachusetts. May 2003.
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|DEP Letter to Mr. Robert Simeone, BRAC Environmental Coordinator, dated August 6,
2007]

RE: 2006 Annual Report, Shepley’s Hill Landfill, Long Term Monitoring and Maintenance
(2006 AR), Devens, Massachusetts, May 2007

Dear Mr. Simeone:

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the above
submittal prepared by CH2M Hill, contractors for the Army’s Shepley’s Hill Landfill
Contingency Remedy, per the DSMOA for Devens. ROD Contingency Remedy is fully
op|era]tional since March 2006. Since then, more than six million gallons of groundwater has
been pumped, and about 300 pounds of arsenic has been removed. With Performance
Monitoring Plan, in conjunction with Long Term Monitoring and Maintenance Plan, a total of 39
monitoring wells were sampled quarterly or semiannually. Mass DEP is providing the following
comments:

1. MassDEP had the following comments during the review of Revised Long Term
Monitoring and Maintenance Plan for Shepley's Hill Landfill:

i MassDEP received the methane sampling data conducted in the fall of 2006 on
January 16, 2007 and additional information about recently installed landfill
gas monitoring probes at southern perimeter of Shepley's Hill Landfill (SHL)
on February 2, 2007, both through emails. An additional teleconference was
held on February 8, 2007 with USEPA, MassDEP, Army, Army Corps of
Engineer and their consultant. During the teleconference the Army agreed: 1)
quarterly monitoring of dissolved methane at the subset of groundwater
monitoring wells and 2) further assessment of methane generation across the
site. MassDEP would like to discuss the details of those proposals at the next
BCT meeting.

Army Response: As indicated in the RTC on the 2005 AR, a detailed response to follow-up
comments on the 2005 AR regarding issue of methane monitoring (both landfill gas monitoring
and monitoring of dissolved methane in groundwater will be provided in a separate Army
response letter. Again in response to previous comments on the 2005 AR and again here, the
Army did not commit to performing quarterly monitoring of dissolved methane. The Army did
state in the referenced telecon that additional characterization of dissolved methane would be
performed under the supplemental groundwater monitoring work plan in order to confirm the
methane in groundwater sampling data collected to date. This data indicated that levels of
dissolved methane in groundwater in the area of Scully Road do not pose a safety risk based on
both the concentrations detected in groundwater and on the methane gas monitoring data
collected in this area. The data also indicated that the methane concentrations in groundwater
are attenuating in the down-gradient direction. These data and interpretations are provided in
the 2006 Annual Report and also in responses to comments on the “Methane Memo. "
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The additional “off-site " groundwater characterization effort committed will include analyses
Jfor dissolved methane in order to confirm these conditions and the Army will work with the
MADEP and USEPA in selecting the appropriate locations for this analysis.

ii.

In addition, MassDEP has reviewed the newly installed landfill gas monitoring
probes information and requests the Army look into the construction of the
probes. In particular, the construction details do not coincide with the Annual
Reports' (1999, 2001, 2003 & 2004) recommendations of installing gas
monitoring probes along the southern property line. The specifications
indicated:
" 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 shallow screen should be
installed at app. 3 to 5 feet below ground surface'.

The specifications in these Annual Reports are consistent with MA Landfill
Technical Guidance Manual, May 1997 under Chapter 4 of Part I,
Environmental Monitoring Program, E. Landfill Gas Monitoring
Requirements, 3. Landfill Gas Measuring Devices, read as:

In most situations landfill gas probes are not acceptable as the
permanent monitoring devices for the site. This is because they cannot
typically be installed to depths to monitor the full unsaturated depth
of soils or extend to the maximum depth of waste placement.

The gas probes installed in December 2005 had only 1-ft screen and were
generally screened about 3 to 5 feet below ground surface. MassDEP believes
the probes do not provide adequate monitoring for the fully unsaturated soil
column and will need to be supplemented.

The Army has agreed that a comprehensive evaluation about the landfill gas issues will
be conducted. MassDEP would welcome the opportunity to share this information since
additional groundwater investigation is already underway.

Army Response: The Army will address this issue in separate correspondence

8]

Furthermore, on page 8 of the 2006 AR, the report indicated that landfill gas

production is continuing to decline. MassDEP requests further explanation.

Especially MassDEP interpreted very little detected landfill, before purging, and
increased percent LEL at several gas vents including GV-I, GV-7, GV-9, GV-11 and
GV-14, may potentially imply the landfill gas not properly vented. Also, on page 9 of
the report, it is stated that, if the gas vents are functioning properly and are
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adequately spaced, off-gas migration of landfill gases is controlled. MassDEP has
been requesting a further investigation of whether the gas vents are functioning
properly and are adequately spaced. Please address.

Army Response: The passive vent system has been designed and installed in accordance to EPA
guidance and accepted practice used for capping and closure of landfills. Many landfills have
been closed in this manner. The passive venting systems are actually very simple designs
involving no mechanical valves or other components that would fail over a 30 year post closure
period. It would be helpful to the Army to understand what mechanism of failure DEP is
suggesting may have occurred in this system.

Variability in gas data spatially and temporally across the landfill is not unexpected for landfills
and is likely due to subtle changes in atmospheric pressure between and during monitoring
events, as well as spatial changes in soil moisture, etc.

3 As concentration of 10 ppb at PSP 01 may suggest groundwater monitoring at SHP-
05-47A, B should be included.

Army Response: PSP-01 is a pond water sample location. SHP-05-47A,B is shallow drive point
location downstream of the dam intended to evaluate hydraulics. Sufficient groundwater
sampling points near the pond are available and being sampled under the Revised LTMMP for
arsenic and may be used to evaluate pond water arsenic contributions to groundwater.

4. Arsenic concentrations at the some Nearfield wells, including SHL-20, SHL-22,
SHM-96-22B and SHM-96-22C, have significantly increased during the year of 2006.
Further evaluation and sampling may be beneficial before the pumping rate of 50 gpm
is implemented.

Army Response: The results for 2006 do not show significant increases at the locations
mentioned. The sampling program planned under the Revised LTMMP is designed to support
pumping at a cumulative rate of either 25 or 50 gpm. The BCT agreed to increase the pumping
rate at the July 19" meeting.

5. In addition, the hydraulic monitoring network, as specified in Table 1 of the
Performance Monitoring Plan, Shepley's Hill Landfill Groundwater Extraction,
Treatment and Discharge Contingency Remedy, should be conducted while the
pumping rate of 50 gpm is implemented. Also Mass DEP is concerned with any
potential drawdown of Nonacoicus Brook at these higher pumping rates and requests
staff gauges in NB be monitored for any potential impact from increased pumping.

Army Response: The hydraulic monitoring network currently in place will be utilized to
evaluate pumping at 50 gpm
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