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DRAFT 2004 ANNUAL REPORT 
SHEPLEY'S HILL LANDFILL 

LONG TERM MONITORING & MAINTENANCE 
DEVENS, MASSACHUSETTS 

EXECUTIVE SUMMARY 

This annual report documents the results of long term monitoring and maintenance activities 
conducted in 2004, the ninth year of monitoring, at Shepley's Hill Landfill in Devens, 
Massachusetts. The U.S. Army Corps of Engineers, New England District prepared this report in 
accordance with the Record of Decision (ROD) for Areas of Contamination 4, 5, and 18 (ABB­
ES, Oct 1995), and the approved Long Term Monitoring and Maintenance Plan (L TMMP), 
SWEC, May I 996. The ROD selected remedy, Alternative SHL-2, requires completion of 
landfill closure and post closure monitoring of the effectiveness of the landfill cover. 
Monitoring activities are described in the L TMMP and consist of an annual inspection of the 
landfill cover, annual landfill gas vent monitoring, and semi-annual groundwater chemistry 
monitoring. The results of these activities conducted in 2004 are described below. 

An annual landfill inspection was conducted and observations made regarding the vegetative cover, 
vegetation types, erosion, settlement, and general condition of the various features. Presently, 
the landfill is in fair condition. The cover surface contains areas of sparse vegetation, intrusive 
vegetation and settlement. Intermittent standing water, erosion, vegetative overgrowth and wetlands 
plants were observed in some areas within drainage swales. The security fence is in need ofrepair at 
various locations. Two of the fourteen groundwater monitoring wells were not secured with a lock 
due to broken well casings. Improvements are scheduled to be performed in 2005 and include 
repairs to fencing and gates, perforn1ing maintenance to remove wetland vegetation from 
drainage swales, and improve the runoff of water from the landfill cap by filling in and regrading 
low spots resulting from ongoing subsidence. 

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

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

Increased LEL, carbon monoxide, carbon dioxide, and methane readings in the landfill gas vents and 
the proximity of commercial development warrant installation of additional perimeter gas 
monitoring probes along the property line where the landfill is adjacent to structures. Gas 
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monitoring probes should be installed at the southern perimeter of the site along the commercial 
properties. The LEL readings in the landfill gas vents near the southern end of the landfill have 
consistently registered high in the past, most are above I 00% this year. 

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

dichloroethane, lead, manganese, nickel, sodium, aluminum, and iron. 

The fourteen compliance wells arc designated as either Group I or Group 2 wells. The ultimate goal 
of Alternative SHL-2 is to maintain groundwater quality below cleanup levels at Group I wells, and 
to attain cleanup levels at Group 2 wells. Annual reports compare the concentrations of COCs to the 
cleanup levels to support the next five-year site review in which the effectiveness of Alternative 
SHL-2 is evaluated in detail. Evaluating effectiveness at Group 2 wells is based on reduction of 
risk rather than reduction of concentration as a measure of progress toward attainment of cleanup 
levels, because this approach focuses on the cleanup of arsenic, which is the primary contributor 
to risk in the Group 2 wells. According to the LTMMP, only chemicals that present 
carcinogenic risk are considered trigger chemicals in the monitoring program. The trigger 
chemicals are arsenic, 1,2 dichlorobenzene, 1,4 dichlorobenzenc and 1,2-dichlorocthane. 
Reduction of carcinogenic risk, rather than simply reduction of contamination, is the measure of 
progress toward attainment of cleanup. This risk-based approach keeps the focus on mitigation 
of the most significant contributors to risk. 

Originally, all existing wells were designated as Group 2 wells per the LTMMP, including the three 
newer wells installed in 1996 (SHM-96-5B, SHM-96-5C, and SHM-96-22B) based on their first 
round of sampling. Risk reduction was evaluated during the first five-year review in August 
1998. During the August 1998 review, six monitoring wells (SHL-3, SHL-5, SHL-9, SHM-93-1 0C, 
SHL-22, and SHM-93-22C) achieved cleanup levels for all chemicals of concern and were 
reclassified as Group I wells. The remaining eight wells continue to be classified as Group 2 wells. 
Since the August 1998 review, three of the Group I wells (SHL-9, SHL-22 and SHM-93-22C) 
exceeded the cleanup level for arsenic at least once. Risk reduction will be reevaluated in the 
upcoming five-year site review scheduled for 2005. In the mean time, contaminant concentrations 
for this annual report will simply reference cleanup levels as a benchmark. 

Groundwater sampling was performed on the fourteen compliance point monitoring wells, and two 
additional non-compliance wells located at Molumco Road. Seven of the compliance wells are 
located on the down-gradient edge of the landfill to the north, while the remaining seven are located 
on the cast side of the landfill near Plow Shop Pond. Samples were collected in accordance with the 
EPA 's Low Stress (low.flow) Purging and Sampling Procedure.for the Collection CJ/"Groundwater 
Samples .fiwn Monitoring Wells (July 1996). Samples were analyzed for VOCs, inorganics, and 
general water quality parameters. Laboratory reports were reviewed for adherence to acceptable 
laboratory practices. Based on the data evaluation elements reviewed, all data was determined to 
be of acceptable quality for use, with some qualifications due to holding time exceedances and 
associated field and method blank contamination. 
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Arsenic was the only trigger chemical detected above the cleanup level during the 2004 sampling 
events (sec Table ES-l on following page). Most results indicated no significant change from 
previous arsenic levels. However, the fall results showed that, for the first time since monitoring 
began, northern well SHM-96-SB was not the sample location with the highest concentration of 
arsenic. Northern well SHM-96-22B, located nearby and screened at a similar depth, exhibited a 
slightly higher concentration. Although none of the wells recorded new historical high arsenic 
levels in 2004, well SHM-96-22B shows a trend of generally increasing arsenic concentrations. 
Both these wells have continuously exhibited the highest arsenic levels measured at the site, one 
to two orders of magnitude above levels measured at the other compliance wells. Eight of the 
fourteen compliance point wells were below the arsenic cleanup level for the latest round of 
sampling (a fairly steady trend). Northern well SHL-22 was the only Group I well having 
arsenic concentrations exceeding the cleanup level, which has occurred continuously since May 
2002. Concentrations measured at Group 2 wells SHL-4, SHL-10 and SHM-96-SC also met the 
cleanup level for arsenic, a trend that has been occurring over the past years, particularly at SHL-
10. 

Cleanup levels for the other three trigger chemicals were not exceeded. However, cleanup levels 
for the COCs iron, manganese and sodium were exceeded during the 2004 sampling events. 
With the exception of iron and manganese during the spring sampling event, the levels have 
decreased since 2003. The next round of groundwater monitoring will be conducted in the 
spring of 2005. 

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

Options for corrective action at the landfill were included in the Drafi Cap Drainage Report, 
Shepley's Hill Lancffill, Devens RFTA, Ayer, MA, dated January 2003. This report recommended the 
following which will be implemented in 2005: (I) Repair and replace the security fence and gates as 
required to control access to the site, (2) Perform maintenance to remove wetland vegetation from 
drainage swales, (3) Improve the runoff of water from the landfill cap by filling and regrading low 
spots resulting from subsidence, and ( 4) Install additional landfill gas monitoring probes along the 
commercial property at the south side of the landfill. Other recommendations to improve the 
drainage and function of the landfill cap, such as placing topsoil and seed over the sandy area 
lacking vegetation on the cast side along the perimeter, will be addressed in a comprehensive site 
assessment scheduled to be conducted in the near future. This will assess the overall effectiveness of 
the landfill cap with regard to infiltration. Finally, some recommendations in the Cap Drainage 
Report are not considered critical and have not yet been addressed, including repairing and regrading 
around the catch basins on the south side of the landfill, and repairing the hasps on the casings of 
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groundwater monitoring wells SHL-4 and SHL-9. All of the above is discussed in more detail in 
Section 3.0 of this report. 

TABLEES-1 
Compliance Point Wells Exceeding Arsenic Cleanup Level of 50 µg/L in 2004 

,Well Orientation Geological Group Concentration Concentration 
to Landfill Desi <'nation # Soring 2004 Fall 2004 

SHL-22 North Till I 88. J II o/L 65.4 11 o/L 
SHM-96-5B North Sand/Till 2 3,950 ,u,/L 2,11011r,/L 

SHM-96- North Sand/Till 2 1,690 µg/L 2,360 µg/L 
22B 

SHL-11 East Water Table 2 502 ,rn/L 617 u<>/L 
SHL-19 East Water Table 2 75.0 110/L 121 110/L 
SHL-20 East Till 2 136 IIP/L 156 IIP/L 
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DRAFT 2004 ANNUAL REPORT 
SHEPLEY'S HILL LANDFILL 

LONG TERM MONITORING & MAINTENANCE 
DEVENS, MASSACHUSETTS 

1.0 INTRODUCTION 

This annual report has been prepared to document the monitoring and maintenance procedures 
conducted in 2004 at the Shepley's Hill Landfill in Devens, Massachusetts. These procedures were 
conducted in accordance with the Record of Decision, Shepley 's Hill Operable Unit, Areas of 
Contamination 4, 5, and 18 (ROD) (ABB-ES Oct 1995) for Shepley's Hill Landfill Areas of 
Contamination 4, 5, and I 8, and the Long Term Monitoring and Maintenance Plan, Shepley 's Hill 
Land.fill (LTMMP) (SWEC, May 1996). This annual report was prepared by the U.S. Army Corps 
of Engineers (USACE), New England District. 

The ROD selected remedy, Alternative SHL-2, is a source control action that addresses long-term 
residential exposure to contaminated groundwater, the principal known threat at the Shepley's Hill 
Landfill Operable Unit. It consists of completing closure of Shepley's Hill Landfill in accordance 
with applicable Massachusetts requirements of310 CMR 19.000, and monitoring and evaluating the 
effectiveness of the landfill cover system completed in 1993 to control groundwater contamination 
and site risk. 

The LTMMP for Shepley's Hill Landfill, completed in May I 996, outlines the landfill closure 
monitoring and maintenance procedures required by the ROD. These procedures include an annual 
visual inspection and gas emission monitoring of the landfill cap, and a semi-annual groundwater 
sampling program to monitor contaminants of concern (COCs) and evaluate the effectiveness of the 
landfill cover system to control groundwater contamination and site risk. The COCs and their 
cleanup levels for Shepley's Hill Operable Unit are listed in Table 1-1. 

1.1 Evaluating Effectiveness of Remedial Objectives 

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

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

According to the LTMMP, only chemicals that present carcinogenic risk are considered trigger 
chemicals in the monitoring program. The trigger chemicals are arsenic, 1,2 dichlorobenzene, 
1,4 dichlorobenzene and 1,2-dichloroethane. Reduction of carcinogenic risk, rather than simply 

US Army CO!l)S of Engineers Draft Shcplcy's Hill Landfill 2004 Annual Report 

1 



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

Chemical concentrations in Group I 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 L TMMP, 
including three newer wells installed in 1996 (SHM-96-5B, SHM-96-5C, and SHM-96-22B) based 
on the first round of s<1mpling. During the first five-year site review (August 1998), six monitoring 
wells (SHL-3, SHL-5, SHL-9, SHM-93-J0C, SHL-22, and SHM-93-22C) achieved cleanup levels 
for all chemicals of concern and were reclassified as Group I wells. The remaining eight wells 
continue to be classified as Group 2 wells. Risk reduction will be reevaluated during the next five­
year review, see below. 

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

1.2 Five-Year Site Reviews 

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

1.3 2004 Annual Report Objectives 

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

• Landfill cap inspection to identify areas requiring maintenance. 
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• Landfill gas measurements at I 8 gas vents to establish long-term trends with regard to gas 
production and venting. 

• Monitoring of fourteen compliance point wells for groundwater elevations and COC 
concentrations to compare to cleanup levels as a measure of detern1ining the effectiveness of 
the selected remedy. 

The findings documented in this annual report support the upcoming five-year site review in which 
the effectiveness of the remedy is formally evaluated with regard to risk reduction and attainment of 
cleanup levels. Interim recommendations are identified at the end of this report. 

2.0 LANDFILL CAP MAINTENANCE ACTIVITIES 

The ROD for the Shepley's Hill Landfill requires monitoring and maintenance of the landfill cap 
based on observations made during the annual inspections. Normally scheduled maintenance 
activities performed during 2004 included mowing of the landfill vegetative cover and cutting of 
vegetative growth. The remaining recommended maintenance items listed in the 2003 Annual 
Report, Shepley '.1· Hill Landfill, Long Term Monitoring & Maintenance (June 2003) have not been 
completed, however, the more critical ones were evaluated further and are included in the Drafi 
Statement of Work, Shepley 's Landfill Cap Maintenance (Cap Maintenance SOW) (I 9 May 
2005). 

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

1) Improve the existing vehicle access restrictions to the area (repair fencing/gates) 
2) Perform maintenance to remove wetland vegetation from drainage swales (southern 

swale, western swale and northwest swale) 
3) Improve the runoff of water from the landfill cap by filling in and regrading low spots 

(resulting from ongoing subsidence). 
4) Install gas monitoring probes along the southern perimeter of the landfill where it 

abuts the Webvan warehouse. 

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

3.0 LANDFILL CAP MONITORING ACTIVITIES 

The Shepley's Hill Landfill at Devens, Massachusetts was inspected to identify areas requiring 
maintenance on 16 & 17 November 2004 by personnel from the U.S. Army Corps of Engineers, 
New England District (NAE). Features of the landfill inspected included the cap, drainage 
system, gas vent system, access roads, and security fence. Observations were made regarding 
the vegetative cover, vegetation types, erosion, settlement, and general condition of the various 
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features. Appendix A of this report contains the Landfill Maintenance Checklist that 
summarizes the findings of this inspection. All observations are also presented on Figure 3-1. A 
narrative of the findings and recommendations of this inspection are included below. Many of 
the recommendations will be addressed in 2005 in accordance with the Drqft Statement of Work, 
Shepley 's Lancffil/ Cap Maintenance (SOW) (I 9 May 2005) described in section 2 of this report. 
. Others will be addressed in a comprehensive site assessment that will be conducted in the 
future to assess the overall effectiveness of the landfill cap with regard to infiltration. 

• Catch Basin #3 near the Cooke Street entrance to the site is not set at grade. Soil 
excavation in this area has left the rim of the grate about six to eight inches higher than 
the surrounding ground. The rim of this catch basin should be lowered to the 
surrounding grade. At present, this is not scheduled for 2005. 

• The concrete headwall drainage structure at the terminus of the catch basin and 
underground conduit system on the south side is overgrown with vegetation and is silting 
in. The grade of the channel bottom is uneven and standing water is present. Wetland 
species are becoming established as well. The structure and channel immediately 
downstream is scheduled to be cleared, accumulated sediment removed, and the channel 
regraded as required to properly drain. The channel will then be reseeded or riprap 
should be placed, depending on water velocities. This work is scheduled to be done in 
2005 per SOW referenced above. 

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

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

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

• In the vicinity of gas vents 8, 11 and 12, the perimeter of the cap has some areas of 
sparse/eroded vegetation. The soil in the bare areas is mostly sand and is eroded in some 
areas. The area should be graded to fill in the eroded areas and topsoil should be placed 
to a depth of 6 inches over the sand to allow grass to grow. The grass should extend at 
least twenty feet past the limits of the cap. This will be addressed in the forthcoming 
comprehensive site assessment. 
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• The access roads on the site are in good condition. There are no problems on access 
roads that warrant repair at this time. 

• Portions of the perimeter chain-link security fence are in poor condition. Fence sections 
and gates are missing and unrestricted access to the site is available at several locations. 
Some evidence of off-road vehicles (A TV's, dirt bikes, etc.) using the cap area was seen. 
On the east side near monitoring well SHL-11, the fence has been rolled back and is 

open. A gate and lock will be added here. There are also several other locations around 
Plow Shop Pond which provide unrestricted access. The security fence is scheduled to 
be repaired, with all missing fence sections, including gates, replaced or repaired in 2005 
per SOW referenced above. 

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

• The gas vents are in good condition. All screens and pipes are in functional condition. 
The older gas vents, painted yellow, are showing signs of age, with rusting/corrosion 
evident. They should be scraped, cleaned, and repainted, however, this is not currently 
scheduled for 2005. 

A summary of Corrective Action measures for the Landfill Cap are included in Section 9.0. 

4.0 LANDFILL GAS MONITORING RESULTS 

The purpose of the landfill gas monitoring program is to establish long-term trends with regard to 
gas production and venting. A combustible gas survey was perfom1ed on 18 passive gas vents on 
the landfill cover and four perimeter gas monitoring probes to determine whether methane, hydrogen 
sulfide, or volatile organic compounds have accumulated in the subsurface of the landfill site or are 
migrating off-site, and if so, how these readings compare with the previous year. 

Originally, 18 passive gas vents were installed in the landfill cover. In November 200 I, four landfill 
perimeter gas monitoring probes were installed to monitor potential landfill gas migration from 
Shepley's Hill Landfill towards Sculley Road. The locations of the gas vents are shown in Figure 3-
1. 

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

Total Volatile Organic Compounds Thermo Environmental 5808 (PID) with a I 0.6 eV 
(VOC) lamp 

Percent Oxygen Landtec GA-90 landfill gas monitor 

Hydrogen Sulfide (ppm) Industrial Scientific MG 140 CG! 

Percent Lower Explosive Limit (LEL) Industrial Scientific MG 140 CG! 

Carbon Monoxide (ppm) Industrial Scientific MG 140 CG! 

Percent Carbon Dioxide Landtec GA-90 landfill gas monitor 

Percent Methane Landtec GA-90 landfill gas monitor 

The CG!, PID and the Landtec GA-90 were all calibrated in the shop by U.S. Environmental. 
Samples were collected by attaching a rubber Quik cap with a hose clamp to the gas vent pipe. A 
barbed fitting was placed in a drilled hole in the cap. Tubing was run from the barbed fitting to an 
Industrial Scientific SP402 (IS-SP402) sampling pump. The pump was operated for approximately 
7 to IO minutes to purge 2 vent pipe volumes and to ensure that the gases collected were 
representative of the gas collection layer. The gas monitoring equipment was then attached to the 
IS-SP402 pump and turned on. The readings were recorded on the Landfill Gas Monitoring Form 
after they had stabilized. The vents are functioning properly. The scenario of falling atmospheric 
pressure results in a venting oflandfill gas into the atmosphere. The scenario of rising atmospheric 
pressure results in air intrusion into the upper portion of the landfill. Gas exchanges during this 
inspection was likely minimal as barometric pressure was steady. 

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

The following is a summary of the landfill gas vent readings. VOCs and hydrogen sulfide were not 
detected in any of the gas vents. The oxygen levels ranged from 21.2% (Vent # 13, 18) to 0% (Vent 
# 15, 17). LEL readings ranged from 0% at V-18 to over I 00% LEL in ten of the 18 vents. Carbon 
monoxide registered O in 13 of the 18 gas vents, and up to 13 PPM at V-14. Carbon dioxide ranged 
from O % (Vent# 18) to 27.6 % at V-17. Methane ranged from O % (Vent# I, 18) to 37.5 % at V-
17. Levels ofLEL, carbon monoxide, carbon dioxide and methane production increased since last 
year's annual inspection (2003 Annual Report), while measurements of VOCs, Oxygen, and 
hydrogen sulfide remained about the same. 
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The gas readings are within the parameters of a mature landfill. The major concern with landfill gas 
is off-site migration. If the gas vents are functioning properly and are adequately spaced there 
should be no significant off-site migration of landfill gases; however, due to the increased LEL, 
carbon monoxide, carbon dioxide, and methane readings, and the proximity of residential housing 
and commercial development, gas monitoring probes should be installed along the property line 
where the landfill is adjacent to structures. This has already been done at the northern end near 
Sculley Road with gas probes PGP-1 through PGP-4. Gas monitoring probes should also be 
installed at the southern perimeter of the site along the commercial properties. The LEL readings in 
the landfill gas vents near the southern perimeter have consistently registered high in the past, most 
are above IO0¾ this year. The probes should be installed in clusters with screens installed at deep, 
mid-depth and shallow intervals. The deep screen should extend to just above the saturated zone. 
The top of the shallow screen should be installed at approximately 3 to 5 feet below ground surface. 
Current plans include the installation of additional gas monitoring probes as part of the cap 
maintenance project. 

5.0 GROUNDWATERELEVATIONS 

Groundwater elevations were collected from the compliance point wells in order to observe any 
changes in elevation and the direction of groundwater flow. Groundwater elevations at compliance 
point wells were measured on the first day of each sampling event, May 3, 2004 and November I 5'1\ 
2005, respectfully. During the spring sampling event, approximately 0.8-inches of precipitation fell 
over the three days, while no significant precipitation event occurred during the fall sampling event. 

The depth to water table was measured in the field, then subtracted from the elevation of the 
reference point to determine the elevation of the water table at each location. Table 5-1 lists the 
water table elevations (for each sampling round), the geological unit(s) screened by the wells, and 
the elevation of the screened interval for each well. 

Groundwater elevations measured during May 2004 were consistently higher than those measured in 
November 2004, as is typical for the area. The mean drop in groundwater elevation (from spring to 
fall reading) was 0.9-feet for the fourteen wells. Groundwater levels taken during spring 2004 were, 
on average, 0.4-feet higher than those taken approximately one year earlier, but the average level 
observed during the fall showed no significant change from the previous fall. 

In addition to these semi-annual groundwater measurements, regular groundwater measurements of 
all Shepley's Hill Landfill wells were conducted by Harding ESE from 1992 until 1999. During the 
first 5-year review (SWEC, August 1998), groundwater elevations were re-evaluated to identify 
hydraulic gradients and to confirm changes due to the construction of the landfill cap. Groundwater 
modeling has suggested that the landfill cap has reduced the volume of water beneath the cap, 
resulting in a more northerly groundwater flow (SWEC, 1998). Water level data collected in 2004 
suggests that the model analysis of a northerly groundwater flow is still valid. Groundwater flow 
patterns will be re-evaluated during the next five-year review. 
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6.0 GROUNDWATERSAMPLING 

Groundwater sampling is conducted at the landfill on a semi-annual basis in accordance with the 
L TMMP at the fourteen compliance point monitoring wells, SHL-3, SHL-4, SHL-5, SHM-96-5B, 
SHM-96-5C, SHL-9, SHL-10, SHM-93-I0C, SHL-11, SHL-19, SHL-20, SHL-22, SHM-96-22B, 
and SHM-93-22C. These wells were sampled in 2004 in the spring on May 3rd through 5t\ and in 
the fall on Novermber I 5th through I 8th. 

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

In addition to compliance point wells, four additional wells located near Molumco Road (SHM-99-
3 IA, SHM-99-31B, SHM-99-31C, and SHM-99-32X) have usually been sampled at the same time 
as the compliance point wells, for comparison purposes only. During 2004, samples were only 
collected during the spring event from SHM-99-31B and SHM-99-31C. SHM-99-31A and SHM-
99-32X could not be sampled due to damage to their well casings, and SHM-99-3 IB and SHM-99-
31 C could not be accessed during the fall event due to flooding. 

In accordance with the ROD and LTMMP, compliance point wells are designated as Group I or 
Group 2 wells. Chemical concentrations in Group I 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 I 996 (SHM-96-5B, SHM-96-5C, and SHM-
96-22B). During the first five-year site review (August 1998), six monitoring wells (SHL-3, SHL-5, 
SHL-9, SHM-93-I0C, SHL-22, and SHM-93-22C) achieved cleanup levels for all chemicals of 
concern and were reclassified as Group I wells. The remaining eight wells continue to be classified 
as Group 2 wells. 
These group designations will be revised as necessary during the next five-year review (based on 
data collected in the years 2000 to 2004) depending on whether groundwater quality meets the 
criteria of the ROD, see section 1.2. 

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

6.1 Preparation for Sampling 

Sampling activities were coordinated with the Devens BRAC Environmental Office and the contract 
laboratory prior to commencement of sampling. Bottles were checked to insure they complied with 
the requirements of the sampling program. Sampling equipment, including YSI water quality 
meters, portable generators and teflon lined tubing, was rented (or purchased in the case of supplies) 
from U.S. Environmental. USACE used their own Grundfos Rediflow II pumps, controllers, Heron 
water level indicators, and HF Scientific DRT-15CE turbidity meters for the sampling events 
(equipment is occasionally supplemented with identical or similar models rented from U.S. 
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Environmental, as required - these instances are noted on the Groundwater Field Analysis Forms 
where appropriate). All equipment was inventoried and tested to ensure it was accounted for and 
functioning. The well logs of each of the wells to be sampled were reviewed by the field team prior 
to the scheduled event to determine tubing requirements, and brought to the landfill during the 
sampling event to confirm the screened intervals. 

6.2 Sampling 

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

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

Water quality parameters, including temperature (temp), specific conductance, pH, oxidation­
reduction potential (ORP), turbidity, and dissolved oxygen (DO) were collected every 3 to 5 minutes 
to ensure proper purging of the wells before each well was sampled. The results are listed on 
Groundwater Field Analysis Forms located in Appendix B. All water quality parameters, except 
turbidity, were monitored using a flow-through cell and a Sonde-YSI water meter (YSI 600XL ). 
Turbidity samples were not collected from the flow through cell due to the silt buildup that can occur 
in the cell. A T-connector was set up before the flow-through cell to facilitate the collection of 
samples for turbidity readings. Sampling was conducted when water quality parameters became 
stabilized for three consecutive readings. The tubing was disconnected from the flow-through cell 
and samples were collected directly from the discharge tubing. Observations made during the 
sampling activities include: 

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

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

• At several wells during each event, the water level was lower than the top of the screen, and 
the pumps were lowered to approximately midway between the water level and the bottom 
of the screen. 
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• Both well SHL-4 and well SHL-9 have sustained minor damage to their casings. Locking 
the caps on these wells is impossible since the hasps have been broken. Repairs to the 
casings are recommended. 

• During the spring sampling round, non-compliance point well SHM-99-3 lA, which is 
located outside the landfill (off ofMolumco Road), was not accessible to sample. The pump 
was lowered into the well and met resistance at a depth approximately equal to the frost line. 
The cause of the obstruction could not be determined, but freeze-thaw action may have 
created a slight bend in the 2-inch well. This same problem was encountered in the spring of 
the previous year. This well is not among the fourteen compliance point wells at Shepley's 
Hill Landfill per the LTMMP. It is one of four extra wells that have been historically 
sampled for comparison purposes only. UPDATE: A sample was successfully collected at 
this well in February 2005. 

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

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

6.3 Equipment Decontamination 

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

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

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

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

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

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

7.0 LABORATORY TESTING 

Groundwater samples were collected from all fourteen compliance wells during the spring and fall 
sampling events and sent to Severn Trent Laboratories in Colchester, Vermont for analysis. 
Groundwater samples were also collected from non-compliance wells SHM-99-3 lB and SHM-99-
31 C during the spring sampling event and sent to Severn Trent as well. Non-compliance point wells 
SHM-99-3 lA and SHM-9932X were not sampled as discussed in section 6.2. All samples were 
analyzed for volatile organic compounds, inorganics, and general water quality parameters. 

7.1 Sample Handling 

Samples were collected in containers compatible with the intended analysis and properly preserved 
prior to shipment to the laboratory. Each sealed container was placed in a leak proof plastic bag and 
placed in a strong thermal ice chest filled with bubble wrap packing material, or equivalent, to 
ensure sample integrity during shipment. Ice was added to cool samples to 4° C or just below. 
Chains ofCustody (COCs) were used to identify and document the samples being shipped (copies 
are included in Appendix C). Sample custody was initiated by the sampling team upon collection of 
samples and COC forms were placed in waterproof plastic bags and taped to the inside lid of the 
cooler. The cooler was sealed with chain-of-custody seals and shipped to the laboratory via 
overnight delivery. 

7.2 Analyses 

COCs for compliance point wells include arsenic, chromium, 1,2-dichlorobenzene, 1,4-
dichlorobenzene, 1,2-dichloroethane, lead, manganese, nickel, sodium, aluminum, and iron. 
Cleanup levels for these COCs are listed on Table 1-1. Water analyses were conducted according to 
SW846 methods 8260B for volatile organic compounds (VOCs), 6010B for TAL metals (7471A for 
mercury), and for general chemistry analyses the following methods were used: chemical oxygen 
demand by EPA method 410.1, biochemical oxygen demand by EPA method 405.1, hardness by 
Standard Method 2340B, alkalinity by EPA method 310.1, cyanide by EPA method 335.4, anions by 
EPA method 300.0, total organic carbon by SW846 method 9060, total dissolved solids by EPA 
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method 160.1, and total suspended solids by EPA method 160.2. These analyses were conducted on 
samples collected from all fourteen compliance point wells, and from non-compliance point wells 
SHL-99-3 lB and SHL-99-3 IC during the spring round. As reported in previous annual reports, 
starting with the fall event of 200 I, the method used to detern1ine hardness was changed to Standard 
Method 2340B in order to eliminate the interference to EPA method 130.2 from other heavy metal 
ions typically present in some of the wells at the site. Table 7-1 summarizes the analysis procedures 
used. 

7.3 Summary of Results 

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

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

According to the LTMMP, only chemicals that present carcinogenic risk are considered trigger 
chemicals in the monitoring program. The trigger chemicals are arsenic, 1,2 dichlorobenzene, 
1,4 dichlorobenzene and 1,2-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. 
Progress toward cleanup as measured by risk reduction is evaluated during five-year reviews. 
The next five-year review is being prepared this year to include data collected in the years 2000 
through 2004. 

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

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

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

Of the six Group 1 wells, only SHL-22 had arsenic concentrations exceeding the cleanup level 
during 2004, occurring during both the spring and fall sampling events. Although SHL-22 was 
designated a Group 1 well in the August 1998 Five Year Review, its arsenic concentrations have 
consistently measured above the cleanup level since the May 2002 sampling event. Arsenic 
concentrations have also exceeded clean up levels at least once since the August I 998 Five Year 
Review in two other Group I wells, SHL-9 and SHM-93-22C, but have measured below the cleanup 
level since October 2002 and May 1999, respectively. Refer to Table 7-6 for wells that exceeded 
cleanup levels for trigger chemicals since achieving Group I status in I 998. 

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

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

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

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

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

7.3.2 COC Results for Samples Collected Spring 2004 

VOCs, metals and general chemistry parameters were analyzed in the fourteen compliance point 
wells at the landfill site, plus two additional non-compliance point wells located at Molumco Road 
(SHM-99-31 B and SHM-99-31 C). Two other non-compliance point wells, also located at Molumco 
Road and nom1ally included in the monitoring event, were unable to be sampled at that time. The 
well casing for well SHM-99-32X is damaged badly, and well SHM-99-31A had an obstruction, 
approximately at the frost line, which prevented the pump from being lowered into the well. 

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

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

The other COCs (those not designated as trigger chemicals) detected at concentrations above 
cleanup levels were also metals (iron, manganese, and sodium). Metal chemicals of concern that 
were not found to exceed cleanup levels at any of the wells include aluminum, chromium, lead and 
nickel. Iron was detected at levels above its cleanup level of 9,100 µg/L at Group 2 compliance 
point wells SHM-95-5B, SHM-96-5C, SHL-11, SHL-19 and SHM-96-22B, with the maximum 
detected (71,100 µg/L) at well SHM-96-5C. Iron was not detected above the cleanup level at Group 
1 wells, however both Molumco Road non-compliance point wells had iron concentrations above 
the cleanup level (up to 46,400 ug/L at SHM-99-31C). Group I wells SHL-5, SHL-9, SHL-22 and 
SHM-93-22C, and Group 2 wells SHL-4, SHM-96-5B, SHM-96-5C, SHL-11, SHL-19, SHL-20 and 
SHM-96-22B had concentrations of manganese above the cleanup level of 291 µg/L. Both non­
compliance point Molumco Road wells also had concentrations above the cleanup level (up to 
6,390ug/L at SHM-99-31 C). The maximum value detected for manganese was 8,910 µg/L at SHM-
96-5B. Sodium was detected at levels above its cleanup level of20,000 µg/L at Group I well SHL-
22, and Group 2 wells SHM-96-5B, SHM-96-5C, SHL-11, SHL-20, and SHM-96-22B, with the 
maximum detected (56,900 µg/L) at well SHM-96-22B. One of the Molumco Road wells, SHM-
99-3!C, also had a concentration above the cleanup level (45,I00ug/L). Compared to 2003 data, 
maximum levels of iron and manganese increased while sodium decreased. 
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7.3.3 COC Results for Samples Collected Fall 2004 

VOCs, metals and general chemistry parameters were analyzed for fourteen groundwater monitoring 
wells in the fall of 2004. The four non-compliance point wells located at Molumco Road, normally 
added to the sampling round could not be sampled at this time. The well casing for well SHM-99-
32X is damaged badly, and the wetland where wells SHM-99-31A, SHM-99-31B and SHM-99-3lC 
are located was flooded due to a beaver dam. Note that all fourteen compliance point wells were 
sampled and analyzed for all required parameters. 

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

Arsenic, the only other trigger chemical, exceeded the cleanup level of 50 µg/L in the Group 2 
compliance point monitoring wells SHM-96-5B (2,l 10 µg/L), SHL-11 (617 µg/L), SHL-19 (121 
µg/L), SHL-20 (156 µg/L), and SHM-96-22B (2,360 µg/L), and in the Group l compliance point 
well SHL-22 (65.4 ug/L). The duplicate sample (collected from well SHM-96-5B) had a 
concentration of 2,240 µg/L. Compared to 2003 data, the arsenic decreased in all the above wells, 
except for SHL-19. 

The other COCs ( those not designated as trigger chemicals) detected at concentrations above 
cleanup levels were also metals (iron, manganese, and sodium). Metal chemicals of concern that 
were not found to exceed cleanup levels at any of the wells include aluminum, chromium, lead and 
nickel. Iron was detected at levels above its cleanup level of 9, l 00 µg/L at Group 2 compliance 
point wells SHM-96-5B, SHM-96-5C, SHL-l l, SHL-19 and SHM-96-22B with the maximum 
detected (82,900 µg/L) at well SHM-96-22B. Group I wells SHL-5, SHL-9, SHL-22 and SHM-93-
22C, and Group 2 wells SHL-4, SHM-96-5B, SHM-96-5C, SHL-11, SHL-19, SHL-20 and SHM-
96-22B had concentrations of manganese above the cleanup level of291 µg/L. The maximum value 
detected for manganese was I 0,800 µg/L at SHM-96-5B. Sodium was detected at levels above its 
cleanup level of 20,000 µg/L at Group I well SHL-22, and Group 2 wells SHM-96-5B, SHM-96-
5C, SHL-l 1, SHL-20, and SHM-96-22B, with the maximum detected (41,900 µg/L) at well SHL-
22. Maximum concentrations of iron, manganese and sodium decreased from 2003 data. 

8.0 QUALITY CONTROL 

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

8.1 Field Quality Control 

One set of equipment (rinsate) blank samples was collected from the pump after decontamination 
had been conducted for each sampling event (spring and fall) and analyzed for the full suite of 
analytical parameters. Results of equipment blank samples are discussed in Section 8.3, Data 
Evaluation. One field duplicate groundwater sample was collected during each sampling round at 
well SHM-96-5B and analyzed for the full suite of analytical parameters. Results of duplicate 
samples are shown on Tables 7-2 and 7-4 and are also discussed in Section 8.3. One trip blank 

US Army Corps of Engineers Drnft Shcplcy's Hill Landfill 2004 Annual Report 

15 



sample was included in each shipped cooler that contained VOC samples, submitted for VOC 
analysis to evaluate potential cross-contamination of samples during transport. No chemicals of 
concern were detected in the trip blanks. 

8.2 Laboratory Quality Control 

A QA sample was collected during each event at well SHM-96-SB and analyzed by an independent 
labo1atory for the full suite of parameters. QA samples were collected, packaged and shipped in the 
same manner as the other groundwater samples. Appendix E presents the Chemical Quality 
Assurance Report (CQAR) for each sampling round, providing a statistical comparison of the 
primary and QA laboratory results. 

8.3 Data Quality Evaluation 

8.3.1 Data Evaluation for Samples Collected Spring 2004 

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

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

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the 
data evaluation elements reviewed (including sample handling/receipt, holding times, initial 
calibration, continuing calibration verifications, method blank results, equipment blank results, 
surrogate recoveries, field duplicates, LCS/LCSD, MS/MSD, prec1s10n, accuracy, 
representativeness, completeness, comparability, and sensitivity), all data may be reported 
without qualification and was supported by the associated laboratory QC, except as summarized 
below: 

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

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

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

8.3.2 Data Evaluation for Samples Collected Fall 2004 

Groundwater samples from fourteen locations were collected on November 15, 16, and 17, 2004. 
The fourteen samples were collected from Shepley's Hill Landfill at the former Fort Devens. 
Three of the wells near Molumco Road (off-site), Ayer, Massachusetts, were not sampled 
because the area was flooded. Normally, these three wells are sampled. Monitor well SHM-99-
32X, damaged by a snowplow, and monitoring well SHM-99-3 IA, which was damaged by frost 
heaves, have not been repaired. The samples were analyzed at Severn Trent Laboratories (in 
Colchester, VT) for Volatile Organic Compounds (VOCs), Target Analyte List (TAL) Metals, 
Alkalinity, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride), Biochemical Oxygen 
Demand (BODS), Chemical Oxygen Demand (COD), Total Hardness, Total Dissolved Solids 
(TDS), Total Suspended Solids (TSS), Cyanide and Total Organic Carbon (TOC). Refer to Table 
7-4. 

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

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the 
data evaluation elements reviewed (including sample handling/receipt, holding times, initial 
calibration, continuing calibration verifications, method blank results, equipment blank results, 
surrogate recoveries, field duplicates, LCS/LCSD, MS/MSD, prec1s10n, accuracy, 
representativeness, completeness, comparability, and sensitivity), all data may be reported 
without qualification and was supported by the associated laboratory QC, except as summarized 
below: 

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

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

• General Inorganic Chemistry Analyses: The sample results for SHL-4 and SHL-19 for 
ortho-phosphate were qualified with a "B", denoting that they were also detected in the 
method blank performed on 11-24-04. The equipment blank was reported to contain the 
following inorganic target analytes above the reporting limits; TDS at I 07 mg/I, 
alkalinity at 6.3 mg/I, BODS at 3.1 mg/I and TOC at 5.7 mg/I. The levels of 
contamination for TDS, BODS and alkalinity affected the sample results since they were 
greater than five times the associated equipment blank contamination for almost all the 
samples. The sample results for TDS, BODS and TOC required a "B" qualifier, denoting 
that these target analytes were also detected in the equipment blank. The equipment blank 
results for TSS, chloride, sulfate, nitrate, ortho-phosphate, COD and hardness were free 
of contamination. Refer to Table 7-4 for an evaluation of the qualified general chemistry 
results. 

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

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

9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 Conclusions 

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

• Shepley's Hill Landfill appears to be in fair condition. 

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

• Other recommendations from the Drqfi Cap Drainage Report, Janua,y 2003 will be 
further evaluated in an upcoming Comprehensive Site Assessment (CSA), which will 
assess the adequacy of the landfill. Following the CSA, a Corrective Action Alternatives 
Analysis will be conducted to identify any remedial repairs required. Implementation of 
the selected options (if required) should improve the drainage and function of the landfill 
cap. 

9.2 Recommendations 

• The next round of groundwater sampling will take piace in the spring of 2005. Since the 
effect of the new groundwater remediation system at the landfill remains to be seen, it is 
recommended that all wells sampled in 2004 continue to be a part of the sampling plan for 
2005. UPDATE: An expanded hydraulic network has been established under the Shepley's 
Hill Landfill groundwater extraction, treatment and discharge contingency remedy. Baseline 
hydraulic monitoring occurred in February 2005 and August 2005. Following an extraction 
test, hydraulic monitoring will occur weekly for one month, monthly for two months and 
quarterly there after. This effort will take the place of the current long term well monitoring. 
To avoid duplication of effort, the Army contractor in Winter/Spring 2005 sampled 5 LTM 
wells, plus the Molumco Road Wells. The Geochemical Sampling Network will be 
expanded to include all of the L TM wells on a semiannual basis. This effort will take the 
place of the current well monitoring. 
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• It is recommended that the number of wells where semi-annual water levels are collected 
be increased for one year (to adequately detem1ine the groundwater table elevation 
throughout the landfill), so that updated water level contours for the landfill can be 
determined, confirming or re-evaluating the historically established contours. This data 
will be especially useful in updating/confirming groundwater flow paths, so that 
assessments of the value of sample collection at various wells can be made. This 
increase in data collection should be done approximately once every five years for future 
updates. 

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

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

TABLES 



Chemical of Concern 

Arsenic 
Chromium 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 

Lead 
Manganese 

Nickel 
Sodium 

Aluminum 
Iron 

Based on ROD 

TABLE 1-1 
COC Cleanup Levels 

Cleanup Level, µg/L 

50 
100 
600 

5 
5 
15 

291 
100 

20,000 
6,870 
9,100 

Selection Basis 

MCL 
MCL 
MCL 
MMCL 
MCL 
Action Level 
Background 
MCL 
Health Advisory 
Background 
Background 



TABLE4-1 
Landfill Gas Monitoring 

INSPECTOR: Kullbcrg TITLE: Civil Engineer DATE: 11/16/04 

ORGANIZATION: CENAE-EP WEATHER: Sunny, 45 d F 

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

Vent voe o, H2S LEL co co, CH4 
No. ppm % ppm % ppm % % 

PID GA-90 CGI CGI CGI GA-90 GA-90 
V-1 0 16.9 0 0 0 3.1 0 
V-2 0 2.9 0 >100 0 15.4 11.0 
V-3 0 8.9 0 >100 0 I 0.3 7.6 
V-4 0 8.0 0 >100 0 9.5 3.0 
V-5 0 11.7 0 33 0 7.0 0.7 
V-6 0 11.6 0 78 0 6.8 2.2 
V-7 0 7.9 0 19 0 8.2 1.3 
V-8 0 7.5 0 31 0 9.6 0.9 
V-9 0 4.1 0 >100 0 18.6 23.9 

V-10 0 0.3 0 >100 4 17.6 6.5 
V-11 0 8.4 0 >JOO 0 7.4 4.2 
V-12 0 20.6 0 46 0 0.8 0.5 
V-13 0 21.2 0 75 0 0.1 0.2 
V-14 0 4.4 0 >100 13 19.9 33.5 
V-15 0 0 0 >100 11 26.1 32.4 
V-16 0 0.1 0 >JOO 10 24.6 22.6 
V-17 0 0 0 >JOO 10 27.6 37.5 
V-18 0 21.2 0 0 0 0 0 

PGP-1 0 20.6 0 0 0 0.4 0 
PGP-2 0 20.0 0 0 0 1.7 0 
PGP-3 0 21.3 0 0 0 0 0 
PGP-4 0 21.3 0 0 0 0 0 

CALIBRATION INFORMATION: 
Instrument: PID. I 0.6 eV lamp 
Results: 0.0/100 ppm isobutylene Calibrated by: US Environmental 

Instrument: Industrial Scientific MG 140 CG! 
Results: 25% LEL Methane/Pentane. 20.9% 0,. 25 ppm H,S, 100 ppm CO 

Instrument: Landtech GA-90 

Remarks 

CG! 02- 16.9 
CG! 02-3.9 
CG! 02- 10.8 
CG! 02- 9.2 
CG! 02-12.7 
CG! 02- 12.5 
CG! 02-9.4 
CG! 02-8.7 
CG! 02-5.0 
CG! 02-2.2 
CG! 02-7.7 
CG! 02-19.4 
CG! 02- 18.4 
CG! 02-4.8 
CG! 02-2.8 
CGI 02-2.6 
CGI 02-2.4 
CGI 02-20.9 
CG! 02-20.5 
CGI 02- 19.8 
CGI 02-20.9 
CGI 02-20.9 

Calibrated by: US Environmental Co 

Results: 20.9% 02. 15% CO2, 15% CH4 Calibrated by: US Environmental Co 



TABLE 5-1 
Monitoring Well Specifications and Groundwater Elevations 

Groundwater 

Elev 

(feetNGVD) 

Well Orientation Geological Screened May Nov 
Identification to Landfill, Designation Interval, 3 03 15 

1.2 (feetNGVD) 2004 2004 
SHL-3 East Water Table 213.4-223.4 218.57 217.71 
SHL-4 East Water Table 213.0-223.0 218.50 217.82 

SHL-10, East Water Table 210.1-231.0 218.34 217.41 
SHL-11 East Water Table 206.5-221.5 217.92 217.33 
SHL-19 East Water Table 209.3-224.3 218.93 217.78 
SHL-20 East Base of Till 185.8-195.8 218.06 217.45 

SHM-93-I0C East Bedrock 192.7-202.7 219.29 218.27 
SHL-5 North Water Table 203.4-213.4 216.12 215.30 
SHL-9 North Water Table 197 .8-207 .8 215.26 214.14 

SHL-22 North Base of Till I 04.5-114.5 215.13 214.15 
SHM-93-22C North Bedrock 87.3-97.3 215.14 2 I 4.15 
SHM-96-5B North Base of Sand/Till 128.5-138.5 215.31 214.39 
SHM-96-5C North Water Table 158.5-168.5 215.28 214.37 

SHM-96-22B North Sand/Till 127.6-157.6 215.08 214.13 

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

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

3 Records show well SHL-10 having an as-built bottom elevation of207.0 NGVD. Field 
observations in 2001/2002 revealed that fine material has collected in the bottom of the well, 
causing refusal to previously be met at 211.2 NGVD. On 15 April 2002, an attempt was 
made to redevelop the well, with over a foot of the material being removed, to a depth of 
approximately 210.1 NGVD. Field records indicate difficulty with low flow stabilization 
for SHL-3 and SHL-10 (again), and redevelopment will be conducted prior to the fall 2005 
sampling event. 



TABLE 6-1 
Monitoring Well Designations and Locations 

Monitoring Well Compliance Well Designation (Based Samples Collected 
Well Location Requirement on First Five-Year 

Identification Review, SWEC, Aug Spring '04 Fall '04 
1998) 

SHL-3 East Yes Group I I I 
SHL-4 East Yes Group 2 I I 
SHL-5 North Yes Group I I I 
SHL-9 North Yes Group I I I 

SHL-10 East Yes Group 2 I I 
SHL-11 East Yes Group 2 I I 
SHL-19 East Yes Group 2 I I 
SHL-20 East Yes Group 2 I I 
SHL-22 North Yes Group I I I 

SHM-93-I0C East Yes Group I I I 
SHM-93-22C North Yes Group I I I 
SHM-96-5B North Yes Group 2 I I 
SHM-96-5C North Yes Group 2 I I 

SHM-96-22B North Yes Group 2 I I 
SHM-99-31A Molumco No NIA 0 0 
SHM-99-31B Molumco No NIA I 0 
SHM-99-31C Molumco No NIA I 0 
SHM-99-32X Molumco No NIA 0 0 

NI A= Not Applicable. 



TABLE 7-1 
Groundwater Sample Analysis and Procedures 

PARAMETERS METHOD 

Volatile Organic Compounds 

Xylcncs SW846 8260B 
Acetone 
2-Butanonc 
2-Mcthy\-2-Pcntanonc 
Benzene 
Mcthyl+Butyl Ether 
I, 1-Dichlorocthanc 
1,2-Dichlorocthcnc (total) 
1.2-Dichlorocthanc 
1,2-Dichlorobcnzcnc 
1,3-Dichlorobcnzene 
1,4-Dichlorobenzenc 

lnorganics 

Aluminum SW846 60l0B 
Arsenic 
Barium except Cyanide by EPA Method 335.4 
Cadmium 
Chromium and Mercury by SW846 Method 7470A 
Copper 
Cyanide (wet chemistry) 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Sodium 
Silver 
Zinc 

General Parameters (laboratory determination) 

Hardness SM 2340B 
Total Dissolved Solids EPA 160.1 
Total Suspended Solids EPA 160.2 
Chloride EPA 300.0 
Nitrate as N EPA 300.0 
Sulfate EPA 300.0 
Alkalinity EPA 310.1 
Biochemical Oxygen Demand - 5 day EPA 405.1 
Chemical Oxygen Demand EPA4l0.I 
Total Organic Carbon SW846 9060 

General Parameters (field determination) 

pH 
Temperature 
Specific Conductance 
Dissolved Oxygen 
Oxygen Reduction Potential 
Turbiditv 



Well No. SHL-3 SHL-4 
PARAMETERS CLEANUP µnil µnil 

LEVEL(1) 
µg/L 

VOLATILES (8260B) 
Xvlenes 10,00012 5.0 U 5,0 U 
Acetone 3,000 (4\ 5.0 U 7.4 
2-Butanone 5.0 U 5.0U 
4-Methvl-2-Pentanone 5.0 U 5.0U 
Benzene 52 5.0 U 5.0 U 
Meth l-t-Butv1 Ether 70 4 5.0 U 5.0U 
1, 1-Dichloroethane 70 4 5.0 U 5.0U 
1,2-Dichloroelhene lotall 70 2 5.0U 5.0 U 
1,2-Dichtoroethane 5 5.0 U 5.0 U 
1.3-Dich!orobenzene 600 2 5.0U 5.0 U 
1.4-Dich!orobenzene 5 5.0 U 5.0 U 
1.2-Dich!orobenzene 600 5.0U 5.0 U 
METALS (60108 or as noted) 
Aluminum 6,870 31.4 8 17.6U 
Arsenic 50 2.6U 27.2 
Barium 2,000121 1.2 U 27.3 B 
Cadmium 5(21 0.30U 0.30 U 
Chromium 100 2.2 B 1.3 B 
Coooer 1,300 13 0.84 B 2.0 B 
Iron 9,100 30.0 B 4,330 
lead 15 1.8U 1.8 U 
Manoanese 291 (5) 1.9U 856 
Mercu 7470Al 212} 0.10 U 0.10 U 
Nickel 100 2.2 B 5.38 
Selenium 50 /21 3.6 U 3.6U 
Sliver 40141 1.0U 1.0U 
Sodium 20.000 1,060 B 5,390 
Zinc 2,000 f4l 4.68 4.38 
GENERAL CHEMISTRY 
Alkalinity as CaCO3 8,500 46,100 
Biochemical Oxygen Deman,! 1,400 UJ 1,400 UJ 

Chloride 1.600 8,800 
Chemical O en Demand 20,000 U 20,000 U 
Cvanide tTotall 200 2 100 U 10.0 U 
Hardness as CaCO3 8,900 39,000 

Nitrate as Ni!rooen 10,000 (2 270 200 UJ 
Sulfate 500,00012 2,500 4,600 
Total Dissolved Solids 15,000 78,000 
Total Susoended Solids 25,200 4,900 
Total Orqanic Carbon 1.000J 2,500 J 

FJELD READINGS (units as noted below) 
Dissolved 0 en tmn/LI 10.4 0.3 
Oxidation Reduction Potential lmvl 196 118 

H 6.7 6.2 
Specific Conductivity (µSiem) 26 138 
Notes. 

Shaded areas with bo!d numb ors Jndlcalo cleanup lcvol exooedance • 

U = analyle analyzed for, but not dtected above tho reporting llmlt 

TABLE 7-2 
Groundwater Analytical Results• May 3rd, 4th and 5th, 2004 Sampling Even· 

Shepley's HIii Landfill Compliance Point Wells 
Devens, Massachusetts 

(Sheet 1 of 1) 

SHL•5 SHM•96•5B SHM-96•5B DUP SHM-96-5C SHL•9 SHL-10 SHM•93·10C 
µg/L µg/L µg/L µg/L µg/l µg/L µg/l 

5.0U 5.0 U 5.0 U 5.0 U 5.0U 5.0 U 5.0 U 
4.4J 2.9 J 5.0 U 3.4 J 4.9 J 5.0 U 5.0 U 
5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0U 5.0U 5.0 U 5.0 U 5.0U 5.0U 5.0 U 
5.0U 5.0U 5.0 U 1.2 J 5.0 U 5.0 U 5.0 U 
5.0U 5.0U 5.0 U 1.0 J 5.0 U 5.0 U 5.0 U 
5.0 U 1.2 J 1.2 J 1.1 J 5.0U 5.0 U 5.0 U 
5.0 U 2.3 J 2.3 J 2.1 J 5.0U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 5.0 U 
5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0U 

252 17.6U 17.6 U 35.4 B 55.5 8 17,6 U 20.4 B 
7.4 B 3,950 3,890 47.1 19.8 2.6 U 7.26 
6.4 B 56.5 8 55.5 B 63.18 9.8 B 4.2 B 6.58 

0.30 U 0.30 U 0.30 U 0.32 8 0.30 U 0.30 U 0.30 U 
1.56 2.0 B 2.58 2.8 B 1.2 B 1.4 B 1.9 B 

0.99 B 2.08 2.4 8 3.0 B 1.18 1.1 B 2.8 8 
1,900 39,000 . 38,500 71,100 5,680 19.2 U 31.6 B 
2.4 8 3.2 2.6 B 4.7 2.08 2.1 B 1.8U 
332 8,910 8,750 3,960 338 1.9U 29.8 

0.10 U 0.10 U 0.10 U 0.10U 0.10 U 0.10 U 0.10U 
1.6 B 12.4 B 13.08 4.8 B 1.4 U 1.4 U 3.0 8 
3.6U 3.6U 3.6 U 3.6 U 3.6U 3.6 U 3.6 U 
1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 

2.040 8 31,000 30,200 30,000 1,620 8 1,0208 8,650 
5.7 B 6.5 8 7.2 8 4.5 B 1.5U 3.08 7.3 B 

33,400 314,000 313,000 326,000 67,700 15,000 190,000 

1,600 JH 1,400 UJH 1,400 UJH 1,400 UJ 1,400 UJ 1,400 UJ 1,400 UJ 

2,600 28.400 27,300 52,100 1,600 1,900 25,200 
23.500 29,900 27,700 32,000 34,100 20,000 U 20,000 U 
10.0U 10.0 U 10.0 U 10.0 U 10.0U 10.0 U 10.0 U 
27,100 257,000 252,000 261,000 61,200 15,200 222,000 

200 UJ 200UJ 200 UJ 200 UJ 270 410 200 UJ 
1.400 5,600 5,500 2.000 6,400 2,800 22,400 

59,000 H 408,000 H 415.000 H 445,000 87,000 22,000 300,000 
2,000 59,500 56,400 91,100 5,900 600 2,300 
6,700 5.500 5.300 J 8,000 8,300 1.000 UJ 1.500 J 

0.3 0.4 0.4 0.7 0.2 11.1 1.1 
193 -143 •143 -85 -36 378 306 
5.4 6.4 6.4 6.6. 6.6 6.5 7.0 
74 769 769 946 146 38 473 

SHL•11 
µg/l 

5.0 U 
4.4 J 
5.0 U 
5.0 U 
1.5 J. 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 

19.0 B 
502 

78.9 B 
0.30 U 
1.2 B 
2.2 B 

60,500 
2.0 B 
2,340 
0.10 U 
3.6 B 
3.6 U 
1.0U 

22,500 
3.48 

194,000 

1,400 UJ 
23,100 
29,900 
10.0U 

130,000 

200 UJ 
860 

268,000 
55,500 
3,900 J 

4.6 
-34 
6.3 
582 

25 (1) Cleanup valuos as develoi,ed in Um ROD {unless olhorwised noted) 

SHL•19 SHL•20 
µg/l µg/L 

5.0 U 5.0 U 
5.0 U 4.8J 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 1.0 J 
5.0 U 5.0 U 
5.0 U 5.0U 
5.0 U 5.0 U 
5.0 U 5.0U 

17.6 U 17.6 U 
75.0 136 

12.2 B 92.28 
0.30 U 0.30 U 
1.2 B 2.0 B 

0.87 8 4.7 B 
13,400 5,640 
1.8U 1.8U 
1,510 6,560 

0.10U 0.10U 
6.4 B 9.8 B 
3.6 U 3.6 U 
1.0UJ 1.0U 

2,300 B 33,300 
4.4 B 2.5 B 

34,100 300,000 

1,400 UJ 1,400 UJ 
1,700 43,500 

20,000 U 34,100 
10.0U 10.0 U 
33,500 271,000 

230 J 290 
11,900 14,700 
64.000 420.000 
18,900 9,200 
1.400 J 4,900 J 

1.4 0.6 
23 -21 
6.4 6.6 
144 703 

{2) No cleanui, value was develolJ<!d so the Federal Maximum Contamination Level was used 

SHL-22 SHM-96-228 SHM-93-22C 
µg/L µ□/L µg/L 

5.0 U s.ou 5.0 U 
3.9 J 4.0 J 4.3 J 
5.0 U 5.0U 5.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0U 5.0 U 
5.0 U 5.0 U 5.0 U 
1.4 J 1.0 J 5.0 U 
2.0 J 1.8 J 5.0 U 
5.0 U 5.0 U 5.0 U 
5.0U 5.0 U 5,0 U 
5.0U 5.0 U 5.0 U 
5.0U 5.0 U 5.0 U 

17.6 U 17.6 U 33.0 B 
88.1 1,690 27.8 

11.98 61.5 B 72.5 B 
0.36 B 0.36 B 0.30 U 
2.0 B 1.68 2.5 B 
2.4 B 3.38 2.1 B 
541 59,500 1.010 

2.3 B 1.SU 2.1 B 
1,960 798 368 

0.10U 0.10U 0.10 U 
10.8 B 8.9 8 2.8 B 
3.6 U 3.6U 3.6 U 
1.0U 1.0U 1.0U 

40,900 56,900 15,100 
24.6 4.7 8 3.5 B 

425,000 294,000 193,000 

1,400JH 1,800 JH 1,400 UJ 

41.400 34,100 25,600 
20,000 U 23,500 25,600 

10.0 U 10.0 U 10.0U 
392,000 165,000 199,000 

200 UJ 810 200 UJ 
6,400 3,700 12,700 

519,000 H 393,000 H 268,000 
2,300 117,000 2,600 
5.600 6,900 5,600 

0.5 0.6 0.9 
133 ·103 -44 
6.5 6.9 7.1 
885 813 416 

8 = (lnorganlcs) The ms ult reported Is less than the reporting limit, but greater than the Instrument detection limit 

J = estimated value 

(3) No cleanui, value was develoi,ed so the MassachuseUs Maximum Contamination Level was used 

(4) No cleanui, value was develoi,ed so the Massachusetls Cont!ngency Plan GW-1 standard was usl!d 

N = Matrix Spike sample recovery outside acceptance limits 

• = dupl!calo analysis Relative Percent Olfforence outside accep!ance llmlls 

H "holding time exceeded 
# = valuo circumspect due to potential field equipment failure 

NS= not sampled 

(5) The LTMMP llsled a cleanup goal of 1,715 ug/L. This level has been In use by US ACE In i,ast years. The ROD indlcaled a cteanui, goal of 
291 ug/L. As there was no ESD i,rcparcd, the ROD value Is currently reflected In this table. 



TABLE 7-3 
Groundwater Analytical Results. May 6th, 2004 Sampling Event 

Molumco Road Wells (RE: Sheptey's Hill Landfill) 
Ayer, Massachusetts 

(Sheet 1 of 1) 

Well No. SHM-99-31A SHM-99-31B SHM-99·31C 
PARAMETERS CLEANUP µoil µg/L µa/L 

LEVEL (1) 
µn/L 

VOLATILES (82608) 
~enes 10,000 12 NS 5.0 U 5.0 U 
Acetone 3,00674\ NS 2.7 J 2.5 J 
2-Butanone NS 5.0 U 5.0 U 
4-Meth, I-2-Penlanone NS 5.0 U 5.0 U 
Benzene 512\ NS 1.4 J 5.0 U 
Melfi;: I-1-Buivl Ether 7014' NS 5.0 U 1.1 J 
1, 1-Dichloroethane 7014\ NS 5.0 U 1.4 J 
1,2-Dichtoroethene 'total' 70 12\ NS 5.0 U 2.2 J 
1,2-Dichtoroethane 5 NS 5.0 U 5.0 U 
1,3-Dichlorobenzene 600 f2\ NS 5.0 U 5.0 U 
1,4-0ichlorobenzene 5 NS 5.0 U 5.0 U 
1,2-Dichlorobenzene 600 NS 5.0 U 5.0 U 
METALS (60108 or as noted) 
Aluminum 6,870 NS 32.2 B 24.2 B 
Arsenic 50 NS 65.0 292 
Barium 2,000 12\ NS 90.5 B 100 B 
Cadmium 5 '2' NS 0.30 U 0.46 B 
Chromium 100 NS 1.7 B 1.8 B 
conner 1,30013' NS 1.9 B 2.4 B 
Iron 9,100 NS 27,200 46,400 
Lead 15 NS 2.2 B 1.9 B 
Manganese 291 (5) NS 1,990 6,390 
Mercu;,7470A\ 2 12' NS 0.10 U 0.10 U 
Nickel 100 NS 1.9 B 16.7 B 
Selenium 5012\ NS 3.6 U 3.6 U 
Silver 40 141 NS 1.0 U 1.0 U 
Sodium 20,000 NS 15,200 45,100 
Zinc 2,000 14, NS 7.7 B 5.1 B 
GENERAL CHEMISTRY 
Alkalinity as CaC03 . NS 186,000 416,000 

Biochemical Oxygen Demand~ . NS 1,500 J 1,400 UJ 

Chloride . NS 20,300 56,700 
Chemical OX""en Demand . NS 25,600 42,600 
OianidelTotal\ 20012\ NS 10.0 U 10.0 U 
Hardness as CaC0 3 . NS 131,000 361,000 
Nitrate as Nilronen 10,000 12 NS 200 UJ 200 UJ 
Sulfate 500,00012 NS 4,300 1,800 
Total Dissolved Solids . NS 233,000 547.000 
Total Susnended Solids . NS 18,800 58,000 
Total Organic Carbon . NS 6,400 8,700 

FIELD READINGS (units as noted below) 
Dissolved o···-enfm,.,,G . NS 0.4' 0.2 
Oxidation Reduction Potenlialfmvl . NS -22 -117 
I-H . NS 6.3 6.0 
Specific Conductivlty {µSiem) . NS 426 1 004 

Notes: 

Shaded areas with bold numbers Indicate cleanup level exceedance • 25 

SHM-99-32X 
µa/L 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

U = Analyte or compound was analyzed but not detected at a concentration above the reporting llmlt. 
B = v.aluo within 5 times of the greater amount detected in tho equipment or preparation blank samples 
J = estimated value 
N= Matrix Spike sample recovery outside acceptance llmlts 
• = duplicate analysis Relative Percent Difference outside acceptance limits 
H : heldlng time exceeded 
NS = not sampled 
NA = not analyzed 

(1) Cleanup values as developed In the ROD (unless othorwised noted) 
(2) No cloanup value was developed so the Federal Maximum Contamination Level was used 
(3) No cloanup value was developed so the Massachusetts Maximum Contamination Level was used 
(4) No cleanup value was developed so the Massachusetts Contingency Plan GW-1 standard was used 
(5) The LTMMP listed a cleanup goal of 1,715 ug/L. This level has been In use by USACE In past years. Tho 
ROD Indicated a cleanup goal of 291 ug/L. As there was no ESD prepared, the ROD value is currently 
reflected In this table. 



Well No SHL-3 SHL.-1 

PARAMETERS CLEANUP µr IL µr IL 

LEVEL(1) 

µglL 
VOLATILES (82608) 
X· lenes 10,000, 2 5.0 U 5.0 U 
Acetone 3,000 ,41 5.0 U 5.0 U 
2-Butanone - 5.0 U 5.0 U 
4-Meth• I-2-Pentanone - 5.0 U 5.0 U 
Benzene 5 2 5.0 U 5.0 U 
Meth· I-t-BuM Ether 70 4 5.0 U 5.0 U 
1,1-Dichloroethane 70 4 5.0 U 5.0U 
1.2-Dichloroelhene total\ 70 2 5.0 U 1.2 J 
1,2-0ichloroethane 5 5.0 U 5.0 U 
1.3-Dichlorobenzene 600 121 5.0 U 5.0 U 
1.4-Dichlorobenzene 5 5.0 U 5.0U 
1,2-Dichlorobenzene 600 5.0 U 5.0 U 
METALS (60108 or as noted) 
Aluminum 6,870 70.4 B 35.4 U 
Arsenic 50 5.8 LI 19.5 
Barium 2,000 121 12.1 U 90.4 8 
Cadmium 5121 a.sou 0,50 U 
Chromium 100 1.2 B 0.90 LI 
Coooer 1,300 3 2.3 U 2.3 U 
Iron 9,100 35.5U 6,690 
Lead 15 1.2U 1.2U 
Manoanese 291 (5) 1.2 B 1,240 
Mercurv I7470AI 2121 0.10U 0.10 U 
Nickel 100 3.0 U 15,8 B 
Selenium 50 121 3.1 LI 4.3 U 
Silver 40 141 0.90U 0.90 U 
Sodium 20,000 684 8 4,060 
Zinc 2,000 4 5.5 B 6.8 B 

GENERAL CHEMISTRY mg/L m /L m /L 
Alkalinity as CaC03 13.1 B 113 
Biochemical Oxygen Deman<!, 1.4 us 2.08 

Chloride 1.1 18.0 
Chemical Oxvnen Demarid 20.0 U 20.0U 
Cvanide Total 0.2 2 0.010 U 0.010 U 
Hardness as CaC03 14.1 127 
Nitrate as Nitro□en 1012\ 0.43 0.45H 
Sulfate 500 121 3.5 3.7 
Total Dissolved So!ids - 31.08 1658 
Total Sus□ended Solids 0.70 1.4 
Total Organic Carbon 1.0UB 2.1 B 

FIELD READINGS (units as noted below) 

Dissolved Oxvoen /mall\ 10,0 0.4 
Oxidation Reduction Potential (mvl 139 224 

'"" 6.6 5.4 
Specific Conductivity (µSiem) - 40 314 
Noles: 

Shaded areas wl!h bold numbers Indicate cleanup level exceedanca. 

u "analyte ana!y:ed for. but not dtectnd above the reporting limit 

TABLE 7-4 
Groundwater Analytical Results• November 15th, 16th, and 17th, 2004 Sampling Even, 

Shepley's Hill Landfill Compliance Point Wells 
Devens, Massachusetts 

(Sheet 1 of 1) 

SHL-S SHM-!16-58 SHM-96-SB OUP SHM-!16•5C SHL-!I SHL-10 SHM•93-10C SHL-11 

µg/L µg/L µg/L µa•L µg/L µnlL JJ' /L µn/L 

5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
4.4 J 5.0 U 5.0U 5.0 U 4.9 J 5.0 U 5.0 U 5.0U 
5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0U 
5.0 U 5.0 U 5.0U 1.0 J 5.0 U 5.0 U 5.0 U 1.6 J 
5.0 U 5.0 U 5.0U 1.1 J 5.0 U 5.0 U 5.0 U 5.0U 
5.0U 1.1 J 1.0 J 1.7 J 5.0 U 5.0 U 5.0 U 5.0U 
5.0U 2.2 J 2.2 J 2.1 J 5.0 U 5.0 U 5.0 U 5.0U 
5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

218 35.4 LI 35.4 U 35.4 U 75.1 B 45.1 B 36,4 8 35.4 U 
6.8 B 2,110 2,240 49.5 32.2 5.8 U 10.6 617 

12.1 U 43.7 B 45.8 B 60.7 B 12,7 B 12.1 U 12.1 U 72.2 B 

0.50 U 0.84 B 1.18 2.8 B 0.83 B 0.50 U a.sou 3.0 B 
3.6 8 0.90 LI 0.90U 0.90 U 3.08 6.3 B 2.2 8 0.90 U 
2.3 U 2.3 U 2.3 U 2.3 U 2.3LI 2.3 U 2.3 U 2.3U 
2,740 21,600 22,400 55,400 8,580 39.1 8 47.8 B 63,000 
1.2 U 1.2 LI 1,9 B 1.3 B 1.2U 1.2U 1.2U 1.5 8 
439 • 10,800 11,100 3,970 373 1.3 B 47.5 2,570 

0.10 U 0.10 U 0.10 U 0.10U 0.10 LI 0.10U 0.10U 0.10 U 
3.0U 7.88 8.08 3.0 U 3.0 U 3.0 U 3.0 U 3.0U 
3.1 U 3,1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 
0.90 LI 0.90 U 0.90 U 0.90 B 1.1B 0.90U 0.90 U 0.90 U 
1,870 B 32,200 33,100 32,200 1,5508 845 8 8,190 22,800 
4.2 8 6.68 5.48 5.7 B 2.88 1.9U 1,9U 1.9U 

mn/L mn/L mg/L mn/L mn/L ma/L mn/L mn/L 

37.1 344 339 341 74.2 24.1 B 190 213 

1.4 UB 1.4 us 1.4 us 1.4 us 1.4 B 1.4 us 1.4 LIB 1.4 LIB 

9.5 27.3 26.9 41.8 1.7 1.1 25.8 23.1 
20.0 U 39.9" 27.9 37.9 25.9 20.0 U 37.9 23.8 
0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 

39.9 290 298 271 71.2 23.5 237 140 

0.20U 0.26 0.27 0.20 U 0.20 U 0.52 0.20 U 0.20U 
6.2 7.5 7.3 4.4 4.0 2.4 20.2 3.4 

292 B 151' B 105 B 103 B 105 8 30.0 B 282 8 257 B 
14.4 25.6 27.3 56.5 2.4 1.9 0.90 49.7 

6.6 B 3.8· a 4.7 B 6.28 7.4 B 1.0UB 1.0 UB 3.3 B 

0.3 0.9 0.9 0.0 0.0 10.3 0.1 0.0 
90 -25 -25 -199 -132 330 281 -211 
5.7 6.7 6.7 6.5 6.5 6.0 7.2 6.4 
82 646 646 750 149 61 419 525 

25 (1) Cleanup values as developed In the ROO (unless otherwised noted) 

SHL-19 SHL-20 

µglL µglL 

5.0U 5.0 U 
5.0U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 1.0 J 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 

35.4 U 35.4 LI 
121 156 

23.0 8 85.4 8 
0.83 B 0.56 B 
0.90 LI 0.90U 
2.3 U 2.3 U 

20,000 6,630 
1.2U 1.2U 
2,950 6,630 
0.10 U 0.10U 
7.1 B 8.4B 
3.1 U 3.1 U 
0.90 U 0.90U 
2,280 8 31,900 

8.8 B 8.7 B 

mn/L !'11"/L 

90.5 296 

1.4 LIB 1.4 LIB 

2.5 34.5 
20.0U 20.0 U 
0.010 U 0.010 LI 

72.7 286 
0.20 UH 0.32 

15.6 13.3 
1268 388 B 

8.5 9.8 
1.0UB 2.98 

0.1 0.6 
124 26 
5.9 6.6 
200 609 

(2) No clnanup value was dovelopad so the Federal Maximum ContamlnaUon Level was used 

8,. (metals) The result ,aported Is kiss 11\an tl\e reporting limit, but greater than thn Instrument detection limit (3) No cleanup value was developed so the Massachuseus Maximum Contamination Love I was used 

(4) No clnanup value was developed so the Massachusetts Contingency Plan GW-1 standard was used 6 = (General Chemlsl,y) Tho ta,got aMlyte WM also detected ln tl\e associated method blank or equipment blank. 

SHL•22 SHM-!16-22B SHM-93-22C 

µglL µg/L µglL 

5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0U 5.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0U 5.0 U 
1.2 J 1.0 J 5.0 U 
1.8 J 1.8 J 5.0 U 
5.0 U 5.0U 5.0 U 
5.0 U 5.0U 5.0 U 
5.0 U 5.0U 5.0 U 
5.0 U 5.0U 5.0 U 

35.4 35.4 U 48.0 8 
65.4 2,360 34.9 

12.1 U 85.1 B 84.38 
0.50U 4,7 B 0.50 U 
0.90U 0.90 U 1.2 B 
2.3 U 2.3 U 2.3 U 
469 82,900 1,340 

1.2U 3.2 1.2 U 
2,460 1,590 385 
0.10U 0.10 U 0.10 U 
10.2 B 3.0 B 3.0U 
3.1 U 3.1 U 3.1 U 

0.90U 0.90 LI 0.90 U 
41,900 34,300 16,100 

31.7 5.0 B 3.4 B 

1'11"1L ffin/L ~IL 

417 304 200 
1.4 UB 1,8 8 1.4 UB 

36.6 32.0 26.8 
25.9 25.9 20.0U 

0.010 U 0.010 U 0.010 U 
418 235 235 

0.20 U 0.33 0.20 U 
6.1 3.6 12.9 

492 8 365 6 264 B 
1.0 96.4 3.3 

5.6 B 4.7 B 5.8 B 

0.5 0.7 0.1 
93 -87 ·235 
6.8 6.9 7.5 
757 710 412 

J "estimated value 
N = Matrix Spike sample rocovoty outside acceptance limits 

(5) Tho LTMMP listed a clunup goal of 1,715 ug!L, This l"vel has boon In use by USACE In past yoars. The RO□ !ndlcalnd a cloanup goal cf 

291 ug/L, As th,.,e was no ESO prepared, the ROO value Is currently reflected !n thls table. 

•"duplicate 2nalysls Relative Percent Oiffo,once outside acceptance Um Its OF 20¾ rpd. 

H,. holdlng time oxceeded 

#=value c1rcumsped duo to potential field equipment failure 

NS., not sampled 



TABLE 7-5 
Comparison of Historic Arsenic Results 

Shepley's Hill Landfill and Molumco Road 
Groundwater Monitoring 

Landfill Compffanco Point Arsenic {ug/L) 

Monltorlna Well ID 

SHL-3 

SHL-4 

SHL-5 

SHM-96-58 

SHM-96-SC 

SHL-9 

SHL-10 

SHM-93-IOC 

SHL-11 

SHL-19 

SHL-20 

SHL-22 

SHM-96-228 

SHM-93-22C 

Molumco Road 

Monitorino Well JO 

SHM-99-31A" 

SHM-99-318' 

SHM-99-31C" 

SHM-99-32X" 

Notes· 

Auo-91 Oec-91 I Mar-93 Jun-93 I Nov-96 Mav-97 Oct-97 Mav-98 Nov-98 Mav-99 

35 120 6.5 NS NS <10 <10 <5 ..,5_4 2.7B 

260 140 2.54 NS 48.8 73.6 J 180 37.4 89.1 78.2 

23 38 11.4 NS 12 <10 <10 <5 11.5 5.0B 

NS NS NS NS 1,440 3,300J 2,040 4.300 3,080 3,490 

NS NS NS NS 71 43.2 43.1 49.5 46.8 57.0 

37 67 42.4 NS 46.9 16.1 J 25.2 15 27.2 71.3 

67 120 280 NS 3.4B <10 20, <5 <5.4 2.7 B 

NS NS 21.3 18.1 12.4 <10 10.5 7.5 10.2 10.88 

320 320 340 NS 3J2 252 J 366 346 376 431 

340 "' 390 NS 138 <10 "' 77.5 145 156 

98 89 330 NS 244 <10 227 238 218 216 

27 25 32.9 NS 24.8 <10 34.8 10.6 <5.4 12.2 B 

NS NS NS NS 324 318 J 352 365 406 707 

NS NS 68.9 49.8 44.6 40.4 <10 31.6 51.1 42.8 

Arsenlc{ug/L) 

Aua-91 Dec-91 Mar-93 I Jun-93 Nav-96 J Mav-97 Oct-97 I Mav-98 Nov-98 I Jun-99 

NS NS NS NS NS NS NS NS 

NS NS NS NS NS NS NS NS 

NS NS NS NS NS NS NS NS 

NS NS NS NS NS NS NS NS 

J· estima1ed value 
B· valuo within five times of 1he greater amount detected in the equipment or preparation blank samples 

NS not sampled 

NS 

NS 

NS 

NS 

Molumco Road monilorin9 wells are not compliance point we tis - data is provided for comparison purposes 
bold numbers indicate cleanup level exC(!edances (MCL cleanup level is 50 ug/L) 

<5.2 

57.9 

345 

188 

Nov-99 Mav-00 

"'\.9 "'2.5 

61.3 116 

6.5 '-2.5 

2,700 5,110 

44.8 52.2 

28.5 15.0 

<:1.9 <2.5 

6.7 5.9J 

4'2 404 

176 41.4 

215 216 

7.3 14.6 

1,440 1,360 

33.2 344 

Nov-99 I Mav-00 

14.5 8.1 J 

63.7 44.3 

311 332 

185 188 

Nov-00 Mav-01 Oci-01 1 Mav-02 Oct-02 I Mav-03 Nov-03 Mav-04 I Nov-04 

17.4 <U .. 1.5 2.8 B <:3.2 <4.7 «.1 <2.6 <5.8 

91.5 50.8 66.0 47.8 B 56.1 26.6 13.4 27.2 19 5 

13.8 13.8 14.8 11.98 <3.2 73 4.7 74B 68B 

2,500 3,800 1,850 3,800 1,970 3,920 3,380 3,950 2,110 

40.3 80.5 41.1 50.4 B 41.3 55.1 48.3 47.1 49.5 

31.4 151 28.-1 144 29.0 13.4 30.6 19.8 32.2 

°'·' <4,1 <1.5 4.08 <3.2 <4.7 «.1 <2.6 '-5.8 

68 69 10.1 11.08 7.1 '' <5.2 7.2 B 10.6 

523 487 573 "' 648 498 639 502 617 

154 129 "' 66.9 1'4 36.1 83,6 75.0 121 

172 186 165 154 175 1'7 194 1'6 156 

45.0 47.6 44.2 55.9 a 77.1 101 76.4 88,1 65.4 

1,180 1,540 1,670 2,040 159 2,070 2,500 1,690 2,360 

47.8 19.7 31.6 30.5 8 30.1 21.0 29.8 27.8 34.9 

Nov-00 I Mav-01 Oct-01 I Mav-02 Oct-02 Mav-03 I Nov-03 Mav-04 Nov-04 

21.3 14.2 9.6 16.6 B 11.6 NS 12.3 NS NS 

65.5 57.9 66.8 75.1 71.1 69.6 80.1 65,0 NS 

316 321 317 345 332 347 312 292 NS 

198 181 187 176 NS NS NS NS NS 



TABLE 7-6 
Monitoring Well Trigger Chemical Cleanup Level Exceedances at Monitoring 

Wells Previously Attaining Cleanup Goals (Group 1) 

Well Designation Exceedances of Cleanup Levels 
Monitoring (Based on First Five-Year for Trigger Chemicals, Since 

Well Identification Review, SWEC, Aug 1998) Achieving Group 1 Status 

SHL-3 Group 1 None 
SHL-4 Group 2 Not Applicable 
SHL-5 Group I None 
SHL-9 Group 1 71.3 µg/L As (Spring 1999) 

144 µg/L As (Spring 2002) 

SHL-10 Group 2 Not Applicable 
SHL-11 Group 2 Not Applicable 
SHL-19 Group2 Not Applicable 

SHL-20 Group2 Not Applicable 
SHL-22 Group I 55.9 B µg/L As (Spring 2002) • 

77.1 µg/L As (Fall 2002) 
101 µg/L As (Spring 2003) 
76.4 µg/L As (Fall 2003) 
88.1 µg/L As (Spring 2004) 
65.4 tH!/L As (Fall 2004) 

SHM-93-I0C Group I None 
SHM-93-22C Group I 51.1 µg/L As (Fall 1998) 
SHM-96-5B Group 2 Not Applicable 

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

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



Parameter Prcpa-
ration 

Method' 

voes 5030B 

Metals 5 3010A 

Hardness NA 

Cyanide NA 

Anions 6 NA 

Alkalinity Ni\ 
TDS Ni\ 
COD Ni\ 

BODS NA 
TSS NA 
TOC NA 

TABLE 8-1 
Sample Preparation and Analysis Methods, 

Containers, Holding Times, and Preservatives 

Analysis Sample Minimum Preservative 
Method' Containcr2 Volume 

8260B 3 X 40 mL vials 40mL HCI to pl-I 
with Teflon septa <2 (No 
screw caps4 Hcadspacc) 

4°+1- 2°c 
6010B - I-Liter 1-IDPE 300mL I-INO3 to pH 
Trace <2 
ICAP or 
7000 
Series 
SM2340 Ni\ 
B 
335.4 500-mL 1-IDPE 500mL NaOl-1 to pl-I 

> 12, 4°+/-
2°C 

300 500-mL 1-IDPE I00mL 4°+/- 2°C 

310.1 I00mL 
160.1 I00mL 
410.1 250-mL 1-IDPE 250mL H,SO4 to pH 

< 2. 4°+1- 2°c 
405.1 I-Liter 1-IDPE IO00mL 4°+1- 2°c 
160.2 I-Liter HDPE 1000 mL 4°+/- 2°C 
9060 3 X 40 mL vials 40mL 1-1,SO4 to pH 

with Teflon septa < 2, 4°+/- 2°C 
screw cans4 

Holding 
Time (VTS)3 

14 days 

180 days ( except Hg) 
28 days (Hg) 

Ni\ 

14 days 

48 hours for ortho-
Phosphate and Nitrate; 28 
days for Sulfate and 
Chloride 
14 days 
48 hours 
28 days 

48 hours 
7 davs 
28 days 

"Methods for Chemical Analysis of Water and Wastes", Cincinnati, 01-1, March 1979, EPA 600-4-79-020. 
"Test Methods for Evaluating Solid Waste, Physical and Chemical Methods", U.S. EPA SW-846, 3rd Edition. 

2 Additional sample containers/volume are required for matrix quality control samples. 
3 VTS - Verified Time when the Sample was collected. 
4 Three vials will be shipped to the laboratory; one will be measured for pl-I at the laboratory to verify that the 
sample has been preserved correctly (i.e. pl-I less than 2). 
5 TAL metals include Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium, 
Tpallium, Vanadium, and Zinc. 
6 Anions include Nitrate, Sulfate, Orthophosphate and Chloride. 

NA = Not Applicable Hg = Mercury 
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U = analyte not detected above the reporting limit 
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Shaded areas indicate Cleanuo Level exceedance 
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APPENDIX A 
Landfill Maintenance Checklist 

Inspections are to be performed annually. To be completed in indelible ink. 

DATE: 17 November 2004 
INSPECTOR: Jonathan Kullberg ORGANIZATION: U.S Anny Corps of Engineers, New England District 

LANDFILL OBSERVATIONS RECOMMENDATIONS 
ATTRIBUTE 

Cover Surface I. Vegetative cover is generally satisfactory except as noted in the comments 1. See specific comments under the 
that follow. Various species growing; mowed to about 8 inches height. sections that follow. 

2. There are several areas where settlement has occurred. 2. A Comprehensive Site Assessment will 
be conducted to address this concern in the 
near future. 

3. Trees were removed in the fall of2002 & 2004 in the vicinity ofGV-13, the 
southern perimeter, and the eastern perimeter, and have not reestablished. 3. Monitor for tree growth in future 

4. A utility dike is being constrncted through the middle of the landfill. It 4. Observe effect on drainage patterns in 
appears to provide utility service to a newly constmcted pumping station at the the vicinity of the new constrnction during 
northern tip of the landfill. future inspections. 

Vegetative Growth I. In the vicinity of gas vents 8, 11 and 12, the perimeter of the cap has some areas I. This area should be reseeded, with hay 
of sparse/eroded vegetation. The soil in the bare areas is mostly sand and is or straw placed on the surface, to prevent 
eroded in some areas. The area should be graded to fill in the eroded areas and further erosion. 
topsoil should be placed to a depth of 6 inches over the sand to allow grass to 
grow. The grass cover should extend at least twenty feet beyond the limits of the 
cap. 

Landfill Gas Vent Wells I. The gas vents are in good condition. All screens and pipes arc in functional 1. All of the older, non-galvanized gas 
condition. All of the non-galvanized, older vents are showing signs of rusting vents should be scraped, cleaned and 
and corrosion. painted. 

SAT/ 
UNSAT 

SAT 

SAT 

SAT 

NA 

UNSAT 

SAT 



LANDFILL OBSERVATIONS RECOMMENDATIONS SAT/ 

ATTRIBUTE UNSAT 

Drainage Swales l. Most of the drainage swale on the south side is being invaded l. This should be addressed in the upcoming UNSAT 
by vegetation/wetland species. There are also intermittent zones of standing Comprehensive Site Assessment. 

water indicating a lack of proper channel slope and drainage. 

2 This should be addressed and corrected as 
2. In the east side drainage swale, in the vicinity of gas vent# 13 and continuing part of the forthcoming maintenance and a 
downstream to the rip rap - lined channel, the drainage swale is overgrown with Comprehensive Site Assessment in the near 
vegetation and wetland species. It appears to be heavily silted in and has a large future. UNSAT area of standing water. There is an earth and vegetation obstmction just 
upstream of the new rock section preventing the drainage of water and turning 
the channel into a pond. 

Culverts 1. The concrete drainage structure at the tenninus of the catch basin and I. The structure and channel immediately UNSAT 
underground conduit system on the south side is overgrown with vegetation and downstream should be cleaned out and the 
is silting in. Standing water is present and wetland species are becoming channel regraded as required to properly 
established as well. drain. A Comprehensive Site Assessment 

will be conducted to address this concern in 
the near future. 

Catch Basins l. Catch Basin #2 near the entrance to the site has a broken surface grate. I. The surface grate should be replaced. UNSAT 

2. Catch Basin #3 near the entrance to the site is not set at grade. The rim of 2. The rim of this catch basin should be UNSAT 
the basin is about six to eight inches higher than the surrounding ground. lowered to meet the sunounding grade. 



Settlement 1. It appears that many areas of the landfill may be settling. The extent and its I A Comprehensive Site Assessment will be SAT 
effect on the function of the landfill is unknown conducted to address this concern in the 

future. 

Erosion 1. No substantial erosion observed. SAT 

Access Roads 1. The access roads on the site are in good condition. 1. There are no problems on access roads SAT 
which wan-ant reoair at this time. 

Security Fencing 1. The perimeter chain-link security fence is in poor condition. Fence sections I. The security fence should be UNSAT 
and gates arc missing and unrestricted access to the site is available at many repaired/replaced and extended. 
locations. Some evidence of off-road vehicles (A TV's, dirt bikes, etc.) using 
the turfed cap area was seen. 

Wetland Encroachment I. Wetland encroachment is taking place at several locations, but is not l. Wetland encroachment should be UNSAT 
happening on a wide scale. Overall, the areas of encroachment are small. eliminated by simple mowing in some areas, 
These locations have been noted in above comments. and by regrading channels in other areas. 

The above comments address the actions to 
take at specific locations. Also, a 
Comprehensive Site Assessment will be 
conducted to address this concern in the near 
fuh1re. 

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; 

(I) Repair and replace the security fence and gates as required to control access to the site; 



SHEPLEY'S HILL LANDFILL 
DRAFT 2004 ANNUAL REPORT 

APPENDIXB 

GROUNDWATER FIELD ANALYSIS FORMS 



SHEPLEY' S HILL LANDFILL 
DRAFT 2004 ANNUAL REPORT 

Groundwater Field Analysis Forms 
Spring 2004 



GWM WELL# S l--l l- - 3 U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: 't.'>"'- I- "3 s-. I, i'f" WELL DIAMETER: ·-:z 1 Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION 1.'\.~~/ Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION i'lil5 SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: 21.-f' REFERENCE POINT: PVcoQ Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

' DATE: r; fala~ TIME: Oqs~ (OEPTI-1S RECOROED BEN;'TI-tl NGVI Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 
RECORDED BY: JK PY KM~ ~DH PB SIGNATURE: 1.'/J. II ~ IAnions,Alkallnity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 
SAMPLED BY: JK PY Kl\/ WI DH PB SIGNATURE: '1. 11 •... , ' ,. fl SS 1 x 1L HOPE TOC 3 x 40ml glass via (H2S04) 

TJME WATEROPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh D.O. TURBIDITY COMMENTS 

(241u) BELOW MP (feat) SETTING (mVmln) PURGED {gal) TEMP (*CJ COHO. {µSiem) l=l (mg/LJ (NTU'•l 

Qo//" ::;,r, 'r'.) I 'l .O s'r"O IQ,¼ :>.I// /,,t,S ~.SI.? /J,q }._ I q-. I 
aq, q 30,53 '6.Y l40 11'-•~3 ).{} f, ,S''r ? ">~,S 11,i!{ 1,,9r 
00'>7 sfl,'l.."7 l&,O ~:;.O /$.S' ?"! !.,~~ c-lS- V II,/, i lj-,li3 
/)~2.\ .~Q, 10,, I I~,/) RI) 1)/i '"' I 1~.t,2. ~7 (,,L,5 i!.13:.'/ ,,,.,"£ 4,t5 
/}~ :,_l't :.,n ,fl't' /,()' 7 ~o V 

lA- . ..li~ )__ t i.&J.r- :>. / '¼-;J /i,.>&- b,UJ ,. "JU.p 14'"~ ,., h-11-,,, 
,~ 3">; ~Ir- oq l!l,C-, l. 100 l<h<'l ~(, t,~> ').o--;,$ JI- r~ 9. 2.4 ,, ,_ 

09 .sCl ~o-S-V ifl},Y 2.W '.a ''" I /q,:z.S b' ~-~> l~S•-3 ';,';?7 j;, 7i //=i""''j,_''A' -~ -r',· ~ .: ... t. ·+--

/)~ .. >; iO,U(J I. 7-~ ·t-,:'1'•~ 20 
. 

1780 Ji() /,,~3: 11 c;, 7 /(J,{)/ ttJ.1; t.,d:.-f/.,( ·.2n,•~11u 
{)IJ,Jj. '? :,.o,t-'r 11i ,ft rJ,./)n /7,9"1 2., {,, Lb 1e.q,t' q,z9 4-, /IZ 

, 

/)Ci',(T -.;.r,, ·,fl /I<), I ii,O ~•S- ~ii JS,~t u,, {,,I,,) Jq j;.,/ Jo.:s~ s8is'. 
(}(/-,; 3 .... p ,rt:: /33 ,'( /,I) I• .t,'l.. >i r,.~l ,l)o\-.~ j{),LJ -,,_ '11.[i 
(>9,;-J ;,t,,(J}' i&3,K /OC> /.r;',7:J, '), {, l,tS /o/!.s /(li!;.7 3 I 2.l> 

---NOTES: 

SAMPLE TAKEN AT: {OCO 
3% 3% +0.1 unit +10 mv 10% 10% 

:it: '7-:\v °""' "' -f "" tj \ ,,.,v\- .....i, s3. o.' {s'M:,,,.:i ·~ "i'i'"',-.~-,-\j) 

YSI # Ol 2-C-7 o---z_ TURBIDITY# 3 'iS1 0 Pomp· Gru, 
~ h.ui,.f/t,s.6,;A well m· !{,,,, "VW t!&OI\" «>'l•ll'I 

116s Redi-ffo 



GWMWELL# SHI,..- '1 U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: s.1-1s.:i' WELL DIAMETER: "2.." Groundwater Sampling Log Sheet 

I 

H20 LEVEL: DEPTH, PRE PUMP INSERTION Jo. 2,3' Project Name: Shepley's Hill Landfill, Devens, MA 
DEPTH, POST PUMP INSERTION \<:l-30' SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: l'-1, REFERENCE POJNGR CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: D>-1 M z=>J TIME: 0,S,!,0 
(OfPl'HS RECOROEO 61!:NEATH) 

NGV[ Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 

RECORDED BY: JriY KM W~PB SIGNATURE: c&~~ ~nions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: JK PY KM WM PB SIGNATURE: ,L, SS 1 x1LHDPE TDC 3 x 40ml glass via (H2S04) 

TIM<. WATEROPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(24hr) BELOW MP (fett) SETTING imUmln) PURGED (g1I) TEMP ("CJ COND. (µSiem) 1m-,1 (mgfL) (NTU'•J . 
1'; IS..' ;0.30 ?CJ, 0 CCJO f 0, "I I l ..t / r.~ I," (.0,C' . I(-, r.,u r, {(1141( {Jy,~n 

'"'{'),) .. O, 10 -;o, 11 C:: Ov ---? ,.o- ·1./ ~ ' c;, 1,C ]LIU • '::1 i ', 
i•2..6 0' --3() l'f:1,.,', :! OCI u. I. J..S • iJC /' ,, /~') QO ,,17 

'r':,ft /6,:>0 I'. Cl. <;- :;...c,e. /') '10 I J.,':f '~. / 11 l 7 ~ .JI . i..../.. =l 
i•.33 io,:Jt> (;.:1~ 5· :/.d'""'I ,0 , I 1?7 /',/$ 'l -,- , ·1 ) C ', 

T~ J?-,_fCJ cs, 5 3 6t> ) /r:J,5() ;3·7 (.;' / 7 • I 7 ,JC/ L./ 2 
1:45 It, . .7o fl:,Z,,J 30d 1'1 • ..,--:; I 3 7 C,. I ,A 17 . ..Js ' i./ 7 
'f '. <+l:i tu ~~o (bf?. J Jo~ l'J,b'1 / 7 7 C,.90 'I Ci, ,JP. • :...J- 5 
'-7151 ( (J,] u t:~,5 ? oe- r,; ·n, 7i./- i 'J 7 c.. 'J. '] 17 .15? • Li- ;<) 

c-r:5tt /tJ ,3 lj rot, s '.J t)O ;0 7 1 1--:?8 t.;, °J\O )& ·> 3'i , -< n 
'1f .S7 /0,10 CI?. S ·,oo 7 ;.,, 7t:.' i ,.,~ G, ?-._c.J iJ 9 JI . Li ) 

iO !C'O [l),JO G2, s 1'1,77i' 176 r.. "It 7 IB '1 J ,35 

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

SAMPLE TAKEN AT: zoo S-

YSI # qqKJt>\ y f,11 TURBIDITY# ~q_f7 (,, Pump - Grunfos Redi-flow II 



GWMWELL# <::::.. U L- , "' U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: s.1-1s,1r WELL DIAMETER: 2" Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION ·z, l~. Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION '?. I 7 i SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: ID/ REFERENCE POINT:eRCASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: O ~-/1,\c, :z,-j TIME: cq3c (DEPTHS RECOffOfO aENUI TI-tJ NGVC Cyanide 1 x 250ml HOPE (NaOH , f,oe,0,s) BOD 1 x 1L HOPE 

RECORDED BY: Jl<f,y KM WM D~ SIGNATURE: r. tk-.::: ' Anions.Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: JK PY KM WM D SIGNATURE: r." - ) lSS 1 x 1L HOPE TOC 3 x 40ml glass via (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM, VOLUME WATER SPECIFJC pH ORP/Eh o.o. TURBIDITY COMMENTS 

(2◄hr) BELOW MP (fHl) SETTING (mVmln) PURGED (g1IJ TEMP ('CJ COND. (µSiem) (=) (mglt.) (NTU'1J 

ilOO 2 .4-S: A-1. -4 ). IS 0 q Oo 74- 6,0 '). I 5' l . 91'., If, V: S ,hi, i,,, nl" .(/ .• la, d 
I l 04- ? ,4 s: 4 f I :0, 7:, 2.o '1. 14 ,'], ,;-, .. 4 ).J I 0.70 25 Clea..-,,. J 

II 01 ). . A-5 .4 I, 5 '2, 2-0 ~0.\5--\ 'l.5-"- 71 ·s',, 7 2.os O 52 I. G 
II I ~ 2. 4 G Al. S" ~AO 

, 
'I. G 2. 74- 5.~s I q 8 0.4-4 I, 6 

11 l 7 2.47 41 £ 3,0 O ·::: 1. ~ a~I '1,1<; 74 9 .-~s / q 3, O ·3 '3, I . 2 . 

•-A• 

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

SAMPLE TAKEN AT: ~ I (30 hrl ca mile hh,,-

YSI # '/4 )(IO /4 TURBIDITY# 3 "15' 7 6 Pump • Grunfos Redi-flow II 



GWMWELL# "5- \.\ M- qG,- 5'"13 U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: -6\. :,-q \.?, I 

H20 LEVEL: DEPTH, PRE PUMP INSERTION B·.\t~, DEPTH, POST PUMP INSERTION 

DEPTH SAMPLED: --0 LP I 

DATE: O:> Mo. 2,.ooj 
1
~IM: \ 2-i 0 

RECORDED BY: J8Y KM WM D PB SIGNATURE: 
SAMPLED BY: JK PY KM WM th..rBJ SIGNATURE: 

TIME WATERDPTH PUMP PURGE RATE 

(24hr) BELOW MP (fHt) SETTING {mVmln) 

11>-Z. /.\. ( 0 Su.5' !00 
l'.l '3 7 4 70 56, 0 f,OO 

>i,4> A-. ',; 'l .;,_ 7:, 240 
1:t.AS' 4, '6 2 5 2. o :, 2-o 

11,A !? 4, <3) 5:;z,_:, 1, ?,o 

11.51 4, '6 2.. 5 ;I.. l ?, 0 0 

f1 S5 4, ., 2.. 5 2, I !> 00 

1300 4 ~ 'l.. 5 2-, 0 ?, i;; o 
; ?, o!:: -4 ~ 2, S 2, 0 . .,, 2-O 

I> 01 A. -;; 2. 5 2, J > 2-0 

NOTES: 

SAMPLE TAKEN AT: ':,,4 MP1.-G 1,J,1\11' 1's2o 

YSI# °1'1~juJl-j /\(i TURBIDITY# 3 'IS''7/p 

WELL DIAMETER: '7 " Groundwater Sampling Log Sheet 
Project Name: Shepley's Hill Landfill, Devens, MA 

SAMPLE METHOD: EPA LOW STRESS METHOD 

REFERENCE POINT:eRCASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 X 40ml glass vials (HCI) 
(0£PTI-IS RECOROEO BENEA Tli) NGvt Cyanide 1 x 250ml HOPE (NaOH +-AeeAej 

P.6k...:. . 
Y.&k--
CUM.VOLUME 

PURGED {;11) 

-

.c:- I. 2 "'"l . 

~ Z.,~"-1 -

Anions,Alkalinity,TDS 1 x 500ml HOPE 

TSS 1 x 1L HOPE 

WATER SPECIFIC pH ORP/Eh D.0. 

TEMP j"C) COND. !µSiem} t=l (mg/LI 

,o. 27 504 7,0 ,.5, 'il.2.S:-
'I. 0 8 ('i?,I< . 6, ~', 241 5,·~~ 
'I ?, 7 753. 0, I~ 6C I. I 

"l 5 5 76 4 ' lS 
_, 

o, 'JO 

'l. S'O 770 6. ?,o -4 {, 0,6 4 
'I, 5'~ 77/ 6 ,·>,2 - \l 6 0,54-
'j 5 7 ,,, 6 34 - I LJ 5 c),4-'l 

'I S'i!: 170 6, '35' -IJ.6 0,4?, 

q 51: 770 G ·i,g -t4o o,A-J 

ts~ 7 t ~ G ·,s- - I A", c.:~'l 

. 

3% 

0vrL.ll JI~ 1 

3% +0.1 unit +10 mv 10% 

'f£L-et> s·H L- -Dur- o 

Pump • Grunfos Redi-flow II 

BOD 1 x 1L HOPE 

COD 1 x 250mL HOPE (H2S04) 
TOC 3 x 40ml glass via (H2S04) 

TURBIDITY COMMENTS 

(NTU's) 
Pl\.) (r,;...,.~ 

f 2, S" 12 32 
b~S I 1- ,--, 

,;; . I I l-A I 

~.s ,i .. 5 
). . "1 I ]Ai' 
;J.. q, 1'2.SI 

2. o ,i,, 
2. A- t1oc.,• 
2, S (3, 15' 
2_; i)O~ 

10% - -



GWMWELL# S.1./m -9t:,-S"C U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: s-o. ~· ,_ ~-&.' WELL DIAMETER: "( . Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION '3,"l'f' Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ~,9¥, SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: S-'-, REFERENCE POINT: (!ye OR CASING Metals/Hardness 1 x 1 L HDPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: s/-,/o~ TIME: £l03 (DEPTHS RECOffl>eDSENEATli) NGVl Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HOPE 
RECORDED BY: JK, ~ oKMWM DH PB SIGNATURE: ,tJJ' ,.,,,..,, IAnions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250ml HOPE (H2S04) 
SAMPLED BY: JK POKMWMDHPB SIGNATURE: /.,?.,.,,e ,, , 

IIss 1 x1LHDPE TOC 3 x 40ml glass via (H2S04) 
TIME WATERDPTH PUMP PURGE RATE CUM. Ve'l.UME / WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(24hr) BELOW MP (reel) SETTING (ml/min) PURGED {gal) TEMP (°C) CONO, (!,IS/cm) (m,) (mg/L} (NTlfsl 

!/'I'd 3, 'f7 47,9 ;,,'.)(> Cj,(..3 6'1~ C,1'15' -<:-OU IS. 8'7 'i,3).. I r:,.,~...,\/J FloLJ....J 
I ,in 3."i7 'f7,:l .3,,,, q,7., c;77 G,:f3 --<V, I /,JO 1,.!,," 

II f1f 2.,'i7 '17,'J 300 1. ,. ,Ji 9,73 ?"17 &,:5', - '><;/ ,, <zO 7,c:;... 
!~b!, ~-'i7 L/7,?J 3.<>t> 

. 
'f,'8} 79'? C,n- -oe;,; 0,)6 t:,o5 

I ,-09, $, '11 l/7,\J 3,oo "i' ~)- 'i'il C.S6 -->"',Y o. 7(, '7, 'i/6 
j,).(? 3,?7 '-/7, 1t 3, 0-0 ;2. ~_{}, /t:,,o'ij <j II ;2. r_. ,;-'I -'tt:,ij 0,'rC> t/,'I 3 
/J./P, > ''i7 l/7,S 3 '-1' 

, 
c'j ,'1 ;z. "J/.L. &S,:;, -~.o o, lf 41,:53 

I ).:l,'\ '>,'i7 l/7,S ·p.5 ~,c,{} Cf,'70 9,5' C, :re,. -?C.,o n,17- '-f.)..:J, 

l" .Y, -~, '17 -/7.i ~ ;,.,- f./V,<,,jl 'i,11'1 'i'(c;, C,)0 --s,5;_3 o.72- '1,.2 "1 . 

NOTES: --· 3% 3% +0.1 unit +1 O mv 
•-n, 
10% ~ -~· 10% 

SAMPLE TAKEN AT: \_2:!:f_D 

'YSI# 1.JJ_LO?OJ-, TURBIDITY# 3'i'i? '5 Pump - Grunfos Redi-flow II 



GWMWELL# ..3 I+ l. 't U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: - • <:a' WELL DIAMETER: ::z ,, Groundwater Sampling Log Sheet 1.;;, o. J._._ 
H20 LEVEL: DEPTH, PRE PUMP INSERTION ::Z l.a ~ 

/' Project Name: Shepley's Hill Landfill, Devens, MA 
DEPTH, POST PUMP INSERTION J 'IL.~ ,7 SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: '2..o 
/ 

REFERENCE POINT:~ORCASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: 5-4-04 TIME: I ;).\O (DEPTHS RECOROfO 8ENEA TH} 

• NGV[ Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 
RECORDED BY: JK PY/fub,vM DH PB SIGNATURE: .II'.-"•., , _,,-(\. ·., O 

A Anions,Alkalinily,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 
SAMPLED BY: JK PY KM)NM DH PB SIGNATURE: ·11 - • •. ~ ,"'Vvl ~ \ I SS 1x1LHDPE TOC 3 x 40ml glass via (H2S04) 

TIME WATEROPTH PUMP PUR~ERATE CUM. VOLUME WATER SPECIFlC pH ORP/Eh D.O. TURBIDITY COMMENTS 

(24hr) BELOW MP (fett) ~/.7 SETTING (ml/mJn} PURGED (gall TEMP f-C) COND. {µSfcml l=I {m;/L) (NTU'aJ 

1:J.10 '7. a--:z. /2La.i..J. .vno 9, ~,;-- 1/17 lr...L./ ~7 . ..3 J,$"(.g I<" '.J. I I k' ush. , n w -· s;_ 
1 ·:i,1.:;' '7, 8"(,.., lo J '-I ,,;./ c,S- /r\r./J. C ,-t:,-J.J I II ,:;,u, '--19, ,,_ /, -:=;:r- $-:J,0 r, ,r-;..r• A -1(-,(') 
J).X) '7, ?; (£, C, /, 7 <LJQ (./ •>, 7-~ 117 ('A•(,' , {3/lJ~ n.9<1 6)/. I 6-i ,\:-,,c,r- c,, . .,_, ,. 
I -;i.. 9n 7. ~l,, {b::J,Q '2.A r, o. A/}• ( ~ I;;\ 9;" 1-.· c--Z. <'.>,/ (!),<:::J_ "-f,63 ~t..v ..- r-- o. S-c..al. 

.:Z'-10 '7, 61- IA;},/ J..Jr,f I .B \ " '. q 7 I?-, r. r,., d. -;3 _ ·-:, o .. ~'1./ 7, 6'"8 -
IJ.I-J5 7, 8--1- t, :...t, I --/50 ,9 ( f-,i - 0 4,<j 7 I'-/ ii i{,.s? ··lo, 8- l/'J. </ 1/ 'J. '75' 
;i_s '7 . ',s-(. ,_ :::i, I </SD LI &J:lo 9,9-i., 1~1 </ /4,/__,,., -z.z,9 /"J, 3':::, o>,«-c-

a_<; ' 7. 'il' ( - I,., I. 9 --<f_..::,,, (/ /CJ,/( /'-I:_ (p. /-r, -~-' O,;;.? 7,0't 
;-;;~ I '7.'/;--( 1--;:J, O -<1,.,--0 ef,.<'Q,•, d /0,/ 8' I "-I ( " h, ,_ I -3_3,/. o, "'" /, 7-3 

l,?,{"')( 7.~{n I./, 9 "/-</ (1 V /0,.?-7 1</~ t;,&- r -3i;;,",I' (),::JU /,..S-/ 
1-:,.,/l, /4 rJ_ b, (1 

(J 

NOTES: ___. 

SAMPLE TAKEN AT: L2Jl 5 
... 
3% 3% +0.1 unit+10mv 10% 10% 

YSI # TURBIDITY# _ 5 7 5' 
0 I \<.~9~ M/ 0 ILO?OJ-_ 

Pump - Grunfos Redi-flow II 



GWMWELL# SKl--10 U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: [7.~- i./[,'f{' "' WELL DIAMETER: ?.. " Groundwater Sampling Log Sheet 
H2O LEVEL: DEPTH, PRE PUMP INSERTION ~o.':Jz" Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ·~o.~o7 
SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: 3 f,p / REFERENCE POINT:®• CASING Metals/Hardness 1 x 1L HDPE (HNO3) voc·s 3 x 40ml glass vials (HCI) 
DATE:· £1-~ TIME: "'i~'1 

(t)EPTHS RECORDED BENEATH) NGVI Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE 
RECORDED BY: JK KM WM DH PB SIGNATURE: PaJ. -· Anions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2SO4) 
SAMPLED BY: JK{P'oKM WM DH PB SIGNATURE: J) TSS 1 x 1L HDPE w,udY l,iY TOC 3 x 40ml glass via (H2SO4) 

TIME WATEROPTH PUMP PURGE RATE CUM, VOLUME - WATER SPECIFIC pH ORP/Eh o.o. TURBIDITY COMMENTS 
(24hr) BELOW MP (feet) SETTING (ml/min) PURGED (gal) TEMP ("C) CONO. (vS,fcmJ (mv) (mg/l) (NTU's) 

/tn$ ?:,:,,.,,e I ;.<>,.2. 3 0,., //~ ,, 7,'il, 3C<>,9 II, ?,A 7 /<,, C?./e ...... /:7.:,~ 
(0'(O )O,~o I.lo , ;). 300 I.J.,""' '3 ;i:. 7,'11/ 319,2 ff,'18 3,/3 
lo~S ",O,'{, I I"/ ,J&~ . tro ,,, ,1, 33 7,/).. 3H',:L ,,.,3 I, 'i'?" 
tD5'D '30,'14 /).<>.~ tf i,).,.o l'/,f'.J 31/ Cli:z. l't3,/ /t,M 2, 02. f\J,1t1(.) ,'-'ottF1re1Jlft0"' ... 

1....,,,._ A_ t..J'"\.ls t:,v .... .,, s--
. 

j ""~,. - - ,.,._,tl=/t,;<"1 .. /J ,,, - .,. {0~ Fl•-• , l-o• 
" 

NV 

lloe. 3o,%, I /k.o t,o l'-/,'[O 7.,-_ C,'7:2. 'H'3,, 10,;u 10,',$ . 
/105 3o.~¥ II $,O "'0 3.. q,.p le,~ <-, ,. .-: ~ 3S/, 7 ,,,,,:z. 'l,Jlj . 
ii"' - - - - - l<A,,kf'j. .. LJJ .A - - - - - ,, 
/f(,r '30,'5] /"'' J 'f~D 3 c.,R, /C,,3 7 ~ -, C ,SY, 3s-,,;;z l/,;).O (,)," / 

/(:).0 ·>,o,,.,_ //'/,I '-171 
. 

14,'BI 3~ G,u~ 35'7, :z. /{.).,:, r.5'3 
It~, ,os; 11'1,/ 47< " • .,e /'I, 00 ~, I {.,uu >"-•' 11,:ir ;i,oS 

1('70 >O, '>"., I 'I, I 't75' ,,,~. 7.q e, "to 37:l,).. l/,a3 Q,GA 

/IJ., 3o.:f.3 I '!,/ 'i?r ) 4.£ r>,"!J. 3S c,y,; 37(,,0 //,lo /,00 
I 1'10 :>O. 51, I ''1, I '/7, .S:., l - .U ,~.sr 3'8 C,Y5 3JS,;.z_ 11,oS I 7'i 

. 
NOTES: 

SAMPLE TAKEN AT: f}_ Ljf 
3% 3% +0.1 unit +10 mv 10% 10% 

¥ b.,tt~v11 o-f. w> ii JAU\S .wi· ad: '3 fi',S',.,. :- well t,,.., b..e.v-. -s:',l:hed :.C -h, -:1:t,, ➔ kw I ,o l'f<M I TJ,u,,r< 

YSI# 11/</0/f TURBIDITY# '3~7(, Pump - Grunfos Redi-fiow II 



GWMWELL# S\-\N\ ~ C\~ - [o C U.S. Army Corps of Engineers 
SCREENINTERVALDEPTH: ':J.S"-1- SS-.7,,. WELL DIAMETER: u" Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION ;..q,J?!_ J Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ;2 ~- 04' 
REFERENCE POINT:9RCASING 

SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: SI' Metals/Hardness 1 x 1L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: d o3 /o'/ TIME: 0850 (OEPTHS RECOR0£0 BENEATH) NGV[ Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 

RECORDED BY: JK< 

~

:MWMDHPB SIGNATURE: f),,.,~c,~. -- Anions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: JK1 MWM DH PB SIGNATURE: j)~'(J, . .JL. 1SS 1 x 1L HOPE TOG 3 x 40ml glass via (H2S04) 

TIME WATERDPTH PUMI' PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(24hr) BELOW Mf' (feet) SETTING (mUmln) PURGED (gal) TEMP ('C) CONO. (~/c:m) <=> (mg/L) (NTU'sJ 

ow-r ., q ,,o //C,'J '\oo Ii, l"i il7o (;<&> 3"'1,1/ I. t:.3 .z ,?y CI=. n., . 

o~J.o ').q,?fl 11,,1; ;,.5'0 1, ./) //,?t> (,I,:; 7 ,:; ''f17 3oo,) <;J, 9 /,73 
O'().') ,;i.9,,17, 1I,,.r /-IX> ' /J,3/ L/70 ?,<'/ :1.1'/, I (),,,, ).,I 7 
O'i3o J.'1,115 ,1,.5' .. ~175 I ').ll,i.. J.J7-,.. 7,ot. :J'iR,', t),'i}:5 "· 9.i, 

,-.,~35"' ;J.7,~7 ,,, .< /?') ,~,'IY '17)... ,.,,7 J~A~ 0,90 0,)5' 

o~~o ,q, ,::,;; ,,,__:, '~..- id.0, /j ,1/'7 L/73 7,oq ~-o -c.- o. 7ft, 

0~~5 :J.<j ,9,:, ,;,.< 115° - 1,s-r- '173 7,(¼. ~-/ /,00 ,, , ~, 
..,,,c ~q,c;o 11,s i?) ,~ 7/ '-/73 ?,o5 ~<13,, i,O;l. (), <. 1 

095'5° ;;_q,q~ 11,,S- ,..,,, },',A p I J ,74 '/7 3 7,0:,.. 3os;<; I L>'i 6,'81/ 

ii 

--· . --· 
NOTES: 3% 3% +0.1 unit +10 mv 10% 10% 

SAMPLE TAKEN AT: {00D 

YSI# CjCf/<-/0 I~ TURBIDITY# '?,"15° 7&:, Pump - Grunfos Redi-flow II 



GWMWELL# SHt-· 11 U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: \~ i- '2. '}.'g, WELL DIAMETER: '2. " Groundwater Sampling Log Sheet 
H2O LEVEL: DEPTH, PRE PUMP INSERTION )%.~3' Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION I '15 • lf':1. ,/ SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: '2 S" / REFERENCE POINT: &RCASING Metals/Hardness 1 x 1 L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI) 

DATE: O"\ Mo:) Z..,.,j TIME: O"IJ.1 <> 
(1)1:PTiiS ftECOROfO &ENEATH) 

NGVI Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE 

RECORDED BY: JK PY KM W~ PB SIGNATURE: 
' .&\ ,,,~.,,, IIAnions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2SO4) 

. = 
SAMPLED BY: JK PY KM WM_DHf'B SIGNATURE: .'fll TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2SO4) 

TIME WATER DPTH PUMP PURGE RATE CUM.VOLUME WATER SPEC1FlC pH ORP/Eh o.o. TURBIDITY COMMENTS 

(24hr) BELOW MP (fut) SElTlNG (mlhnln) PURGED {gal) TEMP ("C) CONO. (µSiem) (mv) (mg/LI (HTU's) 

!(;"?;,$ I = r !:'J'L/, I 'f'd{l j I I <; ?5 .). '1"1 I' I. c ,..,.,-:r.,, .c:. " nu 1'1, r~ .. _,) 

I /! !'f() I 5. . .:Y 0'1, I I LCIV C. '" ' 551 :'.'. I{) 3'3,0 C, 4-r ;, G ·7 • 

,t:1/6 If- ,5 18"' .( '/ tJ, i/C, ;~, 4 s.cc ":'. J-;, i JI-, i./. (, .. ell/- :.tJ., J 
• o :SC JG',S >l, -; .:u5 e, 3 /'l,LL S.9,=, C. 1a -c-r. , 5,J"i I 8, (; 
j /._!L/;7 /'i::f,5 R >. 7 ,;oo L,- I 'l ;;___ $9;;). G.;lJJ . ']/,, /) 4' t.,·, ',:i,_::., 
l l'- t~ I." ,J 00,. 7 JCJ,_;; /·<. d ._--:; 9 {) 6,Ai.1 ·- J.6", 7 r+ ,7· '1/), ,:.> •. 0 

I I ;i,f; /,,f', s I :5":.Y. 7 <' ,:Id J 1 .... 9 ~~ 6,J..1 -1''1, c: l,:.,l, G{I c,l ~-
..,)t:.?0 

II: /iJ I ,;• <:" ~9'81 7 ;:Jcit> ~ '7. , (, 5!J;:, c. 'J.. I .. 1(1. 0 ' ,.11- I ~,3 
i• ,f J 

1/:1,). l.'1,.5 6'.?.. 7 :)C'O I :i, t 5--7"'/ (;,;i_.J -30, I I I ,J ~ 0. 1 

/(: 17 tb·. J~ Q ~ 7 Joo /-'}. &' ~ 7/1 G . .2.J J l {.I 'i, ,e;· E,. c, ".,. .. , ,. 
I I :.J.6 ,f: . .} 1,..7~9, 7 Joo' 0 '·1 G <; ·7 er {,'. ~-) •- \) 7 L!-,/:J 'Cl, () 

I I: • ·.:; IA'. J BB. 7 3c1-:., / ~. r;, c: 1 c) {, ;./1.- -q,1' iJ,. o .. ,11. /j (.1 

, I .. ~7 , ,,· ~ 17ff, 7 JC'),) ·, 1, ?, <,9 I c.. ~ -.J :i . "f ,._:. .1.0 • /' ) 
.r' • J ~ , 

·n•3o /tJ, .Y c,g, 7 3,:,,,, t''J.,C") ,·,;,, '\ (!,,';,_7 "::;'~?- 5· /,' 55 ,,-.; . 8 

---
. - - . 

NOTES: 3% 3% +0.1 unit +1 0 mv 10% 10% 

SAMPLE TAKEN AT: 

YSI # t\. "\ ')-:_ (0 )l-j TURBIDITY# :,fis'1V Pump • Grunfos Redi-flow II 



GWMWELL# ½ML- lq U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: 17-~-~:.:.Q WELL DIAMETER: t" Groundwater Sampling Log Sheet ! 
H20 LEVEL: DEPTH, PRE PUMP INSERTION Z.2_,l\-:2. I Project Name: Shepley's Hill Landfill, Devens, MA ' 

DEPTH, POST PUMP INSERTION .2.2,4-3 I SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: 2. 9; I REFERENCE POIN~FV R CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: £,Jf {rk TIME: l(~s-- COEPTI-IS RECOROED 81:NEA NGV[ Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 

RECORDED: JKPY KM WI IDH PB SIGNATURE: 1t.li.u1 i 1)./1._ ~nions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HDPE (H2S04) 

SAMPLED BY: JK PY KM 1Ji t DH PB SIGNATURE: ' l/ TSS 1 x 1L HDPE TOC 3 x 40ml glass via (H2S04) 

TIME WATERDPTH PUMP PURGE RATE CUM.VOLUME WATER SPECIFIC pH ORP/Eh D.O, TURBIDITY COMMENTS 

(24hr) BELOW MP (fe■t) SETTING (ml/min) PURGED (gal) TEMP ("CJ COHO. {J,S/cm) (nw} (mg/L) (NTU's) 

1/!W 2~1M l(J/.tJ. $In Cf.S"I ,,q i,4,-).. ~Id, • ,? :i'J :, :..s 1,.-,a-.. ri•~~i•l~,.. ! 
II S'?.. 2.~,'r[ lhl,R:. .,. ...n t>,S' ,,.,1 10,I~ I/.. 't' ~' 4-17 /C!S 0:1'1 ~Q<c 

a 

li'G~ 2.'2., ........ I fl/ o 34-0 II, I~ l(.4 C, 4-1 17, I( (}, t, '2. ;,. S' 7 
I ls''/; 2.,::,,'I'~ I01,Q ~A,,! I., I ll,4-Jb I£. I [,. ,l\-1 ,.,,I\' e>,& I :,. ;,, 3: 

IHI ;aa,,..1\-- 10/,\l. ~/Jr{) - 11.iv I I, I e,.,,t-l n.7 /1',i I J '1"1 
12.0t\- ,o.'2., -1-,4.- 117 l,Q ':;, . .,, ,,, ~,1 Ji,W 11.r, l i'l-1 l&',5 i:,,t,q 174--

I 2,0'! ;\.2.,'l-5 ,0In s4-0 ' /Iii~ /.r<1 6 ,t-1 ;.,l),'I. /J,77 Ii, I 

12.W .2,/ I+-+- lh(,Q. >,t,_I) 
-'" "' I 

ti,/){, /Si tA(i .i.:i:.,5 o.~2 137 

ll./ < 2. :1..-1-lr (/Ji•V. ~ A,() ' I 2., il' i If/ &,'IV ;,. 'I'd 0,'17 I :i:.'l 
,., ,, ;_2,,'1-'r ,r,,,Q ,stW ;,,2: ~<l.l J).,il'i 1:s'r t. ,'\{) .a .,...,1 I J>{) il'l 
I;,_ I .. ,_ ;,..,,\--\- 1()-J,g ~411 ~.b ~·..1 I :i.. /tt /J'.3 t ,4-1> &..$ ''\· I,,;.. I 10 ~,, l • ., ,. ... r»A 

1222. ,!, i. ''\" '\' I/)/ ,g, )t.rO ' I> ;,_;\' JJ), f.,ti· ),J'..S J,if,/. qt, ,0 

Ji,:i,.C .l.2,,1'\- IOI.~ 3~·\' ll-~1 i+q , . .ii/ :al ,i i,.l<:2. ?o.~ 
1 21q ·)?,>!If IOI If 3'10 12,37.. /'17 ,_ ~ <J l 7. 'I l,!,7 '!;I/. I 

113·2.. "2,7,'1l\ Jo/ ~ -,, 4 () /7.J">, / 'II. G,..) q ~ G,. I' i.JG 19. I 
12,, '2.~ .'{'\ /OJ ,;rr 3'-1 0 11 _., a,...,\ /1,;h 1 ,;,/ t..39 ? 7 ,- I, J ') ?'1.3 

V 

- - . . --· 
NOTES: 3% 3% +0.1 unit +10 mv 10% 10% 

SAMPLE TAKEN AT: tJ.!iP_ 

YSI # DlL0'7 > 2. TURBIDITY# 3 q ., J Y- Pump - Grunfos Redi-flow II 



GWMWELL# $/-ll • 1o U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: '-/f.o' - s-1,0' WELL DIAMETER: 'i ,, Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION {_(i_. 7 ft. I Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION l8., 7':J. I SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: 'fG.o' REFERENCE POINT:@,R CASING Metals/Hardness 1 x 1L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: s-/y/o'f TIME: 0fi,O (DEPTHS RECCM£0 S!HEATii) NGVI Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 

RECORDED BY: JK~KM WM DH PB SIGNATURE: fJL.- 'IAnions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: JK(pyj KM WM DH PB SIGNATURE: D. {) ' nss 1 x 1L HOPE TOC 3 x 40ml glass via (H2S04) 

TIME WATEROPTH PUMP PURGE RATE cuM. vhuME (J WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(24hr) BELOW MP (feet) SETTING (ml/min) PURGED (gal) TEMP ('C) COHO. (µSiem) '""' {mg/L) (NTU's) 

01).0 18 Bl <13,i., -,.oo //,'/.£ C, 7'-. (, Sf< ,, :i.. l,S-t, ;). 'I.'/ i.,... _A l:"/6 -·rr 

c1q:,., /'f(,$1/ 'f3,I 3c-0 /).,IJ ,, "'7 e, ,t, I - Cf,3 ,;u, .J.,;,P. 

o~?ll />g,'iJ I "l 3 ,t,, ~O() 11, 3'8 I',. 'i L/ /.. ,.:, -1;7.,e, /,t>7 ;J.4,0 

0''/35°' l'8,'il <pt,~ 300 ;I. --D. JJ.§C> 703 f..k/ -/(., y 0,516 l~,u:f' 

oi'fO ,~ ,.., q3,G 300 ,,.sq ,oJJ c,,I - ,..,, t; 0.}3 /3,9'3 

ld,~J '13,b 3,,.0 
- n .~• c,CJ'f, - 1;..-~f 70,,, G4" -~,. ;I. 0,68 /:J, 3 / 

o~S't> I 8,P./ 'i 3 • .:. -,,.LO 
. 

300 1~,03 701./ I./.. I -lb.). O, ,;-<; //,--:,.;,_ 

0~ ,., I 'ii. 'ii I ';3,G, ~- . n,o'I 71):, C,,,;.I -).O,(u a,:i) ?, .., ,. 

(001.> I?.• I q '''- 3,o<> t 3 ,17 703 ',(.! -;.,:,, ', ",>b /t>,15' 

ft>t>1' r-.,~1 'l3,G -~6o 4 ,.U I ~,lJ.. 7o3 C, ,C,/ ·->o,-. 0, §'.:, -, ,q 7 

10,1:, I 11,01 <13,(, -;o-o 
. 

",)./- tO'I {;,~/ ·•;u),t, o,,'I 7,J., 

{Of'I ,-.,111 'i 3 ,,;. 3<><> ,;; ,;. ti />,,3D 7o3 C ,C./ ~;)o,G, 0,:55" -i.,;t3 

. - - . . --· 
NOTES: 3% 3% +0.1 unit +10 mv 10% 10% 

SAMPLE TAKEN AT: /0').o 

YSI# 
I> IL 0'10'). 

TURBIDITY# Yl575 Pump - Grunfos Redi-flow II 



GWMWELL# S1--11...-22. U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: I O 6 - I I b WELL DIAMETER: 41, Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION S,3Q Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION 5. 'so SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH S~!:':PLED: 1 l' C-eJ-. REFERENCE POINT~vc R CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: :::, I 5 /'}J..;o4 \J, TIM~~ 0 9 50 (01:PTHS RECOAOEO BENEATliJ J..~ NGV[ Cyanide 1 x 250ml HOPE (NaOH ,_) BOD 1 x 1L HOPE 

RECORDED BY: JK PY KM WM o;~ 1 SIGNATURE: 9 ,ll.,k,..,- Anions,Alka/inity,TDS 1 x 500ml.HDPE COD 1 x 250ml HOPE (H2S04) 
SAMPLED BY: JK PY KM WM D SIGNATURE: \',ISk.-, TSS 1 x 1L HOPE TOG 3 x 40ml glass via (H2S04) 

TIME WATERDPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORPfEh o.o. TURBIDITY COMMENTS 

(24hr) BELOW MP (fNt) SETTING (mllrnfn) PURGED (gal) TEMP ("C) CONO. (µSiem) t=l (mg/L) (NTU'•) 

oqcs s.-si S"S" 5"co Mt/_,;,.. '":!SI 42-~ '7~ '). JS' S'. 'l G, 6,'7 <if'u..o1 .lcdo:.,,,.,. 
oq,o 5. 7~ c; I ,+00 'I. I ~ S'G'l 6,4/ 2. ~'3" 2.0j '! 6' sli"i..H11 ,t.J ,J 

oq I 5 S, 7g Go.J. '2..t:,o q ,~ ~q 2. G.4~ 191 I ). 2 {.,r,_Q 
. , 

o'l l ~ '>, g 0 /:,0, 2 -...t,n ~ 1.4 a~llo~s (! 2. g S- q n G 4q I (j S O,'lt'., ~2.:2.. 
oq2 > s.~o r,:,,,.., }. 7:, 2-0 ' 7, 5 ~ '?~ 6,4g IS-~ D. 1 'i I 'l. 0 
0~ 1q 5, '60 t:.l'l "). ~(n ~1.5,,_, ' 7:, 7 < 'i? <? 6,47 i ;f ~ 0, C' 'l 9 a 
oq > 2. 5. S l. 60, 'l. -.,·:i.o - ~ 4? ~ '3 t.. 6,4S IA I 0, 6 I 6. 5 
o9'?.~ 5. S2 ,0.2 '::,{O ~ "'>.2 .. ~I 9 4' q '5 & 6.4,~ i '>, 7 o.5f A-, I!; 
o')Ao 5'. S> I. O ·2 '2, <?cl ,.f. " ~ .r "I.(-~ '?~ 5' C,A; I~~ o Sl :, , > 

V 

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

SAMPLETAKENAT: 0'150 b 

YSI # 6 00 )(LM 

Cf1 I<.. 1014-

TURBIDITY# ']. Cj ?;' 7 6 Pump - Grunfos Redi-flow II 



GWMWELL# Sl.fm - 'ff.,,- ;J?.YJ. U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: G ;;,'7 '- 9.2.,7' WELL DIAMETER: ,., " Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION $", I '1 ' Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ,:; ~o, SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: '18, REFERENCE POINT: @RCASING Metals/Hardness 1 x 1 L HDPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: ,/-do~ TIME: oe.,,, (DEPTI-1$ RECORDED BENEATH) 
NGVI Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE 

RECORDED BY: JK ~KMWMDHPB SIGNATURE: /), 0 ,, IAnions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04) 

SAMPLED BY: JK ')l KM WM DH PB SIGNATURE: iJ o' II 17 ~ss 1 x1LHDPE TOC 3 x 40ml glass via (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM,foLU~ WATER SPECIFIC pH ORPJEh D.0. TURBlDITY COMMENTS 

(2◄ hr) BELOW MP {fHt) SETTING (ml/mlfl} PURGED (gal) TEMP {"C) COND. (IJ$/cm) (m,) (mg/L) (NTU's) 

Ci1«;J ,.n SL/, I ,.,c, 7, '77 7~9 7,51./ -///,(.. :i, o<... "'\I.I - ..l F/aW 

oc,15" s.n sLJ ,;, /7 ', Q,13 '81,, C, ,t,~ ··<;J, I /1 /7 L/3 ,/ 

o,;:,o S,1'7 S4," 1'7" 'if. o'I "liq /. ,7 / .e;t), l/ (),"/ 7 'i.l,3 

I,,,a.,_5 s. !'l <.:-t..J, '). ,..., .... in,O 'i? ,,x;, 'S' /Y. c;.7~ - °'",;1. o,rr 3 s; ..., . 
~30 ~ ... , S"'I • ').. ,~< a,1'1 fl I?. /4, 7?. -""-.9 CJ.~, .,, • 3, 

c,~;, -,, r'l S-4.~ 17) "'' 13 5T/ '! r., 77 ao,, 0,8'1 55:3 

O'l~O <'.1'1 S4.1 "" Q,;>6 gn ,:;,78 ·'7,'1, 7 0,/b ~.:.i:,o 

. ...aq, ,,,7 S'!,;z.. ,,,,. ;,.~.• V ,g,or, '817 (,, 71 -"'",5" o,= 3/.c: 

Oq'CO $". 1l'J $4' 'J- ,,~- . Qua 'd If C:,'" -a, ,-Q 

" '" J. 7, 7 

oe:rs S,1'1 $'-(,). l'1> o Sl/ 8/(,, C,,J-;).. -"i1',3 0,70 ).l/ .; 

10~- r.,-, 5,'"<f,'.l- •~< I) '{,,), ~ tt./ {i; ,~.?, _,£ .. ,0 0, 7 I ).</,II 

I oc. ") ,;-, I 'l S~, J. (15°" 1.-.ll, 11,"'5 ',//3 e,,35 -101, 3 O,if( .l). 9 

fr-.i/) J", 17 S'-/,').. 111 <" v 9,7 I g,-,, (,,'J, ·/03, I 0,M, J.4, ;L 

/i)/5" ),I/ ,.,,.' /?', ; , 5'" ... .. 0 '>1,70 91'> C. •'15" -103,3 0,~3 )>, ,,_ 

J 

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

SAMPLE TAKEN AT: I 0;;)..O 

YSI # O:J_J,.D?D;).. TURBIDITY# 1'/SQS" Pump - Grunfos Redi-flow II 



GWMWELL# "':::, 1-l /VI - 0 ?.. - '2 2- C U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: i2'/ .3- 13 '/. ~. -
H20 LEVEL: DEPTH, PRE PUMP INSERTION lD•:,S' 

DEPTH, POST PUMP INSERTION 5", ;l 1:' 
DEPTH SAMPLED: i3o 

/ 

DATE: D 1 11.14., <Ot,cj TIME: /?../5 

RECORDED BY: 1Jf :KM WM DH PB SIGNATURE: 

SAMPLED BY: J P KM WM DH PB SIGNATURE: 

TIME WATERDPTH PUMP PURGE RATE 

(24hr) BELOW MP (fHI) SETTING (mllmln} 

hlA JC? .,c,, /}O ,~,,, ).(; ,:I.~ to'i,.3 ,<o 
1~:i.o J.,:; .;u:, ,~9,", i<·o 
,;,., '.l'. ;1£, !O"i. o In; 

/HD ;i.r,,.;,.r ,,,, ,o ,c-o ,,.,,.,- ,,· 1 B fo9,b />D 

l~Lic, x.n /07,0 /;l.'S 

/!>45" X le. ,00~0 i)5· 

NOTES: 

SAMPLE TAKEN AT: \~ YO 

C<Jy-le-:, t....,,.Q. J,,.'.,.,..,, J=::o 
.,,,_\.._, ~ -u..ol...+- x.,~' 13,i 

YSI # Cj"fK /o/3/ TURBIDITY# ::fi 5 ? 

WELL DIAMETER: L/ ,. Groundwater Sampling Log Sheet 
Project Name: Shepley's Hill Landfill, Devens, MA 

SAMPLE METHOD: EPA LOW STRESS METHOD 

REFERENCE POINT: eR CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

Cyanide 1 x 250ml HOPE (NaOH , Aeo•,s.) BOD 1 x 1L HOPE \OEP'THS AECOROEO BENEATM) NGVC 

D 01. Anlons,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 
' V .D~ 
' 

I TSS 1 x 1L HOPE TOC 3 x 40ml glass via (H2S04) 

CUM. vl LUME WATER SPECIFIC pH ORP/Eh D.O. TURBIDITY COMMENTS 

PURGED (gal) TEMP j"C) COND. (µSiem) (=} (mg/L) (NTU's) 

10. <.o 37?. 7,2) - 4'i, I 0,1/~ I/, '-'t 
IA./ I -~71 7,?0 -'{3. I/ o.5/ J., ~'t 
C/,'-/0 3 ?{, 7,17 - u,c-, I t! .~ 'r ,;J,, 0 Cj 

<f,;J./ ~09 -, lb - '!,, I O,"l<j 1,D) 

C/ ,$").. 3'1 / ?,iJ.. -?-'i,C. 0,7'1 1,1'3 
q,J( /.JJ)l/ 7,// -V,~ t'.J,{,,<, i, 7 t., 

1 r.O 1/33 '(07 7,// -'t3,3 o.v .. i,'8 3 . q,?,'/ 41£. 7,/1 ·-'tJ, 7 0•7-0 /,'it:, -

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

¾, 38' kW! ltt.t, J,d117 et: ->/4;r tW4j a, ~okry ef /111 I, ...,.;JI/ Ch'1..m.+xJ ce. @< e 

~ 
Pump - Grunfos Redi-flow II 



GWMWELL# i:;!-lm- 99- 31& U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: Sl,':fl. '- ,d, ~ 1 WELL DIAMETER: ;;. ,, Groundwater Sampliog Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION J. ,4, 1 I Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ),& 7 I SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: s1' REFERENCE POINT: @R CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: s-/r:,/{)q TIME: IOl(). 

(OEPTHS RECORDED BENEATH) 
NGV[ Cyanide 1 x 250ml HOPE (NaOH + AscAc) BOD 1 x 1L HOPE 

RECORDED BY: J~~KM WM DH PB SIGNATURE: r7,._.Jv . o/ Anions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) . , 
SAMPLED BY: J M WM DH PB SIGNATURE: /./.. V 9', TSS· 1 x 1L HOPE TOG 3 x 40ml glass via (H2S04) 

TIME WATEROPTH PUMP PURGE RATE cuM. v&.uMe / WATER SPECIFIC pH ORP/Eh 0.0. TURBlDITY COMMENTS 

(24hr) BELOW MP (feet) SETTING {mUmln) PURGED (gal) TEMP ("C) COND. (pSlcm} (mv) (mg/L) (NTU's) 

1,,3o 'J, ,G. 7 1,7,7 J.5'0 /tJ,'i/( '1-07 (;, I 9 l&c,y . :;;, 71" ;C,.3{' 

I IO,,; ). ,(., ·1 7:, "), 7 °'~."Do /Ci,'13 3/3 {;,)O /C),f? /,37 / 3,,?, ~-

/0'(0 :u,, 7 n,7 '-<">O II'/. ( 3:,C (,,,)!j -1J,,<j 0, 7'1 ~,35 
,01/) l G. "7 !, 7,7 2,ert, J,,; .u 10,9'(, Z,); (,,3o -/g.o 0,5''1 G.,,3o 

/0)0 J.,<;,7 3,7 ,7 c.>.70 ' (O,"/'{ 39 '3 (,,,3/ -IQ I 0,50 'i,;.,-
lo>{ l.c.'7 Y7, 7 y,o ;<. =~ 1/,o'i '(o/ (,, ,3,:). -:JI'!,-; ore;, '>. 35-

tew ) ,G, 7 7,7,7 ;50 l!oJ. L/0? &,J;J. -.1),c, 0,'I J_ J.,08 ,,,,, 1,r,.;7 ",7,7 ~)D ,, r.- {) i/,IB 'i I~ /",J> -?-I, 3 o, ?,Si' </ 7 :,_ 
/110 ;.,e, 7 -,,7,7 o,,;-o ' ii,({,, '11, C,37- -)/, C, 0,37 2,,53, 
1//5 '1 r a. .~ 7,-, ,<"o 1/,/J- i./J.& 1,,,3~ -;;_, ,'t 0,56 

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

10% 
. - - . 
10% 

SAMPLE TAKEN AT: LJ2=I2. 

YSI # o J L<Tl,CT-2- TURBIDITY# '3 '!Stb Pump - Grunfos Redi-flow II 



GWMWELL# <E;llJVI-C/Ci-~ it'. U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: :]a./• 5.0, I.,, WELL DIAMETER: -z., ,, Groundwater Sampling Log Sheet 
H2O LEVEL: DEPTH, PRE PUMP INSERTION 2-9::Z.' Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION 2. '.:}2- 7 SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: ·7 5" ., REFERENCE POINT: eR CASING Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI) 
DATE: 0v ~;2oe>j TIME: cA'-1,:r- (OEP'll-4SJ:IECOROE08EHEATH} NGVI 

Cyanide 1 x 250ml HDPE (NaOH + AscAc) BOD 1 x 1L HDPE 
RECORDED BY~ PY KM WM DH PB SIGNATURE: - A J' Anions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2SO4) 
SAMPLED BY: @PY KM WM DH PB SIGNATURE: -,. ,..AV TSS 1 x 1L HDPE TOG 3 x 40ml glass via (H2SO4) 

TIME WA.TERDPTH PUMP PURGE RATE l CUM. VOLUME WATER SPECIFIC pH ORPIEh D.O. TURBIDITY COMMENTS 

124hr) BELOW MP (f .. tJ SETTING (ml/min) PURGED (gal) TEMP {"C) COHO. (µSiem) (mv) {mg/LJ (NTU's) 

1031- ;,.a:,-' 'P•7 t-oo /,:i. ->.S- 9gc/ ra_c)"j I u. ' /. c/-:l. 9.? <:lf'c...r-
Jo</O ;,, oS- i../O.7 I ClO fo. l, 3 /o,3 I,, I? iP3.-:i 0."- 7 Ii 
10>1, .,, oL, '-/19. 7 'oo I Jo. 79 /03 7 l,,. ) 2.. l/n 'l 0.7'7 {,, I 
/0,/7 3.o7 '0.7 00 /0. 'l 7 lu'-1 I r,. n --zs.s 6,(,, I 1, < 

• ic <,c:> 3 o7 'o.7 • 00 II.Ole JfH'1 I (,./3 -L/s. 'l 0.-5'o 3.~ 
IO«-'> 1, .o'7 lo.? ' ll:, ? II. 12... o3"i /, 17 -u~ GSq 2.!I 
,~ -;?? 3.oz? I d.7 l-/00 11,)0 10,, f,.10 -li'3.'7 0. l/'J 2. i 
/10-Z.. :).0)5 l 0.1 \ Oo 3 II l 1 IS-7 t...oS- - '7"18' o. 3, 2 2.. 
/107 C\.o3 L 0.7 'Oo Ii. \In • &Lf /.,,.03 - ,tir ~ 0,3 I. :, 
II I I ">.oi l ,:;, "7 '~o 1\.2?, %'1 &.oz.. -108. 2.. o.~• I K' 
l 11iJ ·:,.lo ,o., l.loo u \I\)'; C/5/J i,,.ot -110.' o.::i.. /. <.i 
117.b 3. io 'to .-1 1./0A 1 . .j, <:;""" I l.i o, Ooi/ t,.o l ·-III, ' 0.1.u ?'. i 

NOTES: --· 3% 3% +0.1 unit +10 mv . - - . 10% . - - . 
10% 

SAMPLE TAKEN AT: .l\1. 6 

YSI# 1'-/K/ol'f fl~ TURBIDITY# 3'1.>76, Pump - Grunfos Redi-flow II 



SHEPLEY'S HILL LANDFILL 
DRAFT 2004 ANNUAL REPORT 

Groundwater Field Analysis Forms 
Fall 2004 



GWM WELL# S:llll..-~ U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: :2.~il-~s..l WELL DIAMETER: ~ II Groundwater Sampling Log Sheet 
H2O LEVEL: DEPTH, PRE PUMP INSERTION ;{2(79 Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ..:sl7,7£, SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: ~I.._~-,,, fol REFERENCE POINT: PVC 01'<..l~ASINl· Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI) 

1t!1:rh+ (DEPTHS RECORDED BENEATH) -
DATE: TIME: QO(l 

1,i,1!..,,,1/ ,J 
NGvt Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE 

RECORDED BY: JK K;~ ••• '-BNMAG SIGNATURE: Anions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2SO4) 
SAMPLED BY: JK Krf ;;;ilPBNMAG SIGNATURE: 1,-..,v...., II -~ " SS 1x1LHDPE TOC 2 x 40ml glass vials (H2SO4) 

TIME WATERDPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(24hr) BELOW MP {feet) SE111NG (ml/min) PURGED (g;il) TEMP ("C) COHO, (~Siem) (mv) (mg/L) (NTU'$) 

Ot/1~ <I Di /ill ,1 250 i?.,7~ 4--ti--· (, ,•; I /l1.S ff•' 5- ;;,_ /0,9 
,W,<C' >t~i'J .. I.L II</,( l <;<a I>- l!-1 4'r (,, /) 14--lS lu,t-" 10,4--4-
/\Ct~1t- .sonci ,, .-,r • I ,ll) /,~.()1 11.. I/-- (,,l,5 I q.3,t\- IC•, /(J- I,>,,¾" l. V -1', .... ...,,.,. ·,:,.1•h"'if(c7 

(lq·,o ~/,.uft• "n ,0 I(() 0,is4• 1 /<h,7 tl·> {,' (,(I I 'I"~ ,II q,C/q 11 ✓:;, I 11 
,, "I 

ll'13.5 31. r✓ i I 2c. l,fiJ &OD In,,~ ,is'r t;.."2-. (, 't;'/, /.S;!: ,q ... //), 10 4- 't-'r t.J --n, J,~ ·.tJL- ~ 
/),1~ .,., cg 

I) f8 o-m ">, i_ •1~ ll,,J 4-1 l.57 I :?:f,,7 /0,(14· //; ~ 
f>~l\-1 ~IS7 1zz.O '<'tin 

, 
/ i,,31., 4-1 [;,,:{I, l.~7•Z. /() {°£~ I, "-IS 

()i';44-- ;:1,~-Q I'-> ,P c;;,,,D ~ • .,, r.' I I 17 4-C' r,,.,:s I~'). ,2 /1),(lfj O,k1 
IJCIA"I ),( ,.);:'Q. ,,p; ~rO A. c, \l,,d IL ' I) l,, 4-() L-,,;s 1:sq,q. 'i ,',Q 0 L,; 

NOTES: 
SAMPLETAKENAT: o,q_•:S 

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

-c.Lrw 

,-..4:J b(.. <':PYlbF:W"'k:7 C1 I ,41( • b, 

YSI# q4fc,g--:;;... AAURBIDITY# §15:7 ~ Pump - Grunfos Redi-fiow II 



GWMWELL# SI-IL- J-/ U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: ~-. 7 - I S-. Z -l-£ WELL DIAMETER: 'J " Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION /a. '6'~ -Fi: Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION /o. "'87 -(f. SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: l:i £.t REFERENCE POINT: ~R CASING Metals/Hardness 1 x 1L HDPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: JS/l/v;,'o-'/ TIME: z.;;. ':i. ,< (OEPTHS RECOIWEO BEHEATI·I) NGVI Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE 

RECORDED BY: JK K~ ;; -~PB NM AG SIGNATURE: 'l,.., , .. hr. ~ Anions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04) 

SAMPLED BY: JK K~ 0PB NMAG SIGNATURE: ~JI. (/ i_:;+'li / TSS 1 x 1L HDPE TOC 2 x 40ml glass vials (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(24hr) BELOW MP (feel) SETTING (mllmfn} PURGED {gal) TEMP ("C) COND, (µSiem} {mv) {mg/LJ {NTU's) 

hol ir1.C1t~ -,2,,/,. / 2.nn /2_,l,", =>3-r: S:. I 0 l/ (, ,q- 0, <:>- I?'~' & 
- ., . " , . " • 

I A 4:'1 . (,'t.~ _,;-;,o ) ,{) ,i,,/ I>,._--, :>:,,X ~' <"'7 ltL ~.I Psfi JS(! 
I 

I>; I I 
/'z. I"- ,.,; eio /,q,, 511(7 2,ff-,.,,1 I tr, \-J '>, A-- s.i:-r- I 11-,-.;, r>. ,15 ., ft(i 

'' 
I ~,-1 lo.Ct I r;,q,g_ 4-(,/) £.,") ,,:'. i a.- -,o, _s);..I S,rr, 1-'l').,r, ~ 1,'2:.. 2, s ;,... 
13-,I!' iOFi.l U(, ·1 ,UV) ~ n ' '! '-,+o ::; ' l) !i ,'t{,, /.h,li' o-,r'l- l,>7 

n2-?. ,,, qo -J{),U ,;o~ ) ..... I A q, ( ::, I '7 <'' 39. .., 12,I ,?, ~-() , ''1-2... 
l?n."7 ,.,, n1 "10,0 r:;nC> .~."1 ' '. 1 .... ,+'J s /[., £,~7 ?-2.~,i {),4-i I ~}; 

'I 

I "?~(I iOHO ,o,o r:- ~, r, 4... /) ,,;,)_ 14-,4-'1 <I.I... C' IL>. ;;).. -;,A-,/ (l' 4-f. 1.11: '1-f•/ _1_,·tz,; I 

I:,~ -., 10.CJO {., q ,cf r;rrn J /4-, t I ;_.Id.. 5,<IA- ).~'\- ,{) I)• L-.. o.q~ 

. - - . • --· 
NOTES: 
SAMPLE TAKEN AT: L 3 4.-0 

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

,,.,,:1,.,,/ s:l,of at hr"'....,L,,,.7,r:: 1,,4 ,t1.t:cl,·J, /Jo txrl,,..-.7,...;._ rrz7d 
I 1 

YSI # 
11 

_ TURBIDITY# 
C/'1 t bis~ AA 9ot1S'I Pump - Grunfos Redi-flow II 



GWMWELL# SI-IL.-S- U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: ~-l-1,;-.1' WELL DIAMETER: 7 11 Groundwater Samplfng Log Sheet 
H2O LEVEL: DEPTH, PRE PUMP INSERTION '3','2.~ I Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ~ .2. ~ , 
REFERENCE POINT: 8oR CASING 

SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH-SAMPLED: ln' Metals/Hardness 1 x 1 L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI) 
DATE: \t :fl/;:,V o:J TIME: O"\C> S (Of.7}j RECORDfO BENEATH) NGVI Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE 
RECORDED BY: JK KM WM PB NM AG SIGNATURE: / Q,; _, .,._/ j~/1 A.,,.,// •nions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2SO4) 
SAMPLED BY: JK KM WM PB~G SIGNATURE: ./'('I ..... ,-,<.J\Y-\ ,'!f1 ,..,,,,JI//, ~ 1 x1LHDPE TOG 2 x 40ml glass vials (H2SO4) 

TIME WATERDPTH PUMP PURGE RATE CUM,V~ WATER l SPECIFIC pH ORPffh D.O. TURBIDITY COMMENTS 

24hr) BELOW MP {feet) SETTING (ml/min) PURGED (gal) TEMP t•clLJ COND. (1$S/cm) (mv) (mg/1.) fNTU's) 

~ , I 
~I "' .I. , '3C n ,,p,vr re:. I.!:' ./l I 1/J, I. I, O<..., 1 1. 1...,, v-· 

~ 2,. ~ " ' ·, ) 1../C J"\, o· '2. . - IOJ,3 (), 'f) 'I~ ~ . 
(\ 'Z, , ,, . ~, ·1 J,( I tJnf I / ') / a ?: . ~ -7 c , I. 2,. IJ','I; • J :...</ .. 
"' ~lj 

, . .I.I ,, ... ' (\ - Ii , 3, . ":'. ,·10 f, OH' ~ . ~ c:: ~ 

I I I 7>,-?1'1 '"' 
. .,_, I7~ Ir,, l/i. .. i,,,7=i ; '1'/ I t'l, C\ 2; , i7 ,-~ 

IC.. ' - -L ,. ,.{} I 

- () -

NOTES: - - -
SAMPLE TAKEN AT: \ \,1 ~ 3

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

YSI# d' TURBIDITY# Pump - Grunfos Redi-flow II 



GWM WELL# Sl-lfl-1- DtL, -£;'[~ . U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: RI, ::z, - 0 

/ ,3NELL DIAMETER: 4 11 Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION i' •-/. ~ Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION r-_j 1 '-f .- SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLf:D: ~ I,,, 1 ;FERENCE POINT:(9RCASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: 17 b,IIJ)}01::/ :~•Uf.1E: t;A;q ;:\'"'"'"""""'0""""'' .. NGvI Cyanide 1 x250mlHDPE(NaOH) BOD 1 x1LHDPE 
RECORDED BY: JK KM WM P AG SIGNATURE: ( /JM.,fd ~ },,J)IJ . • II .I, V. Anions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250ml HOPE (H2S04) 

SAMPLED BY: JK KM WM P N AG SIGNATURE:(\',,,,,,,• • LI "'" ,,11, A \ TSS 1 x 1L HOPE TDC 2 x 40ml glass vials (H2S04} 

TIME WATER DPTH PUMP PURGE RATE CUM~LUME WA~ SPECIFIC pH ORP/Eh D. o. TURBIDITY COMMENTS 

(24hr) BELOW MP (feel) SETTING {mVmln) FtJRGED {gal) TEMP ("C) COND, (µSiem) (mv) lmg/1.) (NTU's) 

.,,.., l/1,I~~ ;-1,..., c'i'l , --i:• 'I f '> I l.,<;1 7(,, '3 /,,.,~ ·:;<-;1,:;;:. 

:.\1 /,:; ,I £ ,t; ,;:;_r-, 1;;.:i"-,.:, .~. ·, ./· /.7\ t.,1,£ )'7,,,, /,/ 1 ~~.,J 

•·.. ,., 1 • t::..• e::: 1 1 ·1 -,;:,;JL ,.. 1, .. 'l; ;_ c., 1,,<,, -::i.'.l, • , , r17 ·:::;,.,, 

IC•, n,J1 t;',11" c·,, ~,, 4 1 t,,ifJ. I.C:l' /.,,, 1, /.11,·/7,C' 
• , ' C, , 1- J f1 J -I .~o l , , . <Ii I, t:;; . ,. ·- , , (I <7 {J ' I I , ·!I 
-,1 4 . ri n "',o..u 1, <1cz, ,,,., _,;,q -7) ,,r " - 11117 

•~~~ ,.1 .' t;, ,,·1 - ... ,\-' /fl.I/() r. ' 7 ,,'lD-l'J.! 111~'~ 7{P 
'U:,, ,J £, ½U '/n.V Iii,<,;: , .. " t.70"d3,C:.-(],>f,iJ, ,£. 

')lfC.,•1 ~.,:) I; ·o 'r'\ U ir,,i)_ r,i/ 0 \v /,,,70<]5,<.flll,/¥..,I~ 
' 

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

SAMPLE TAKEN AT: 

i t'5 

YSI# o~sa- TURBIDITY# Pump - Grunfos Redi-flow II 



GWMWELL# S'/.IM-9/;, - L., / . 
U.S. Army Corps of Engineers 

SCREEN INTERVAL DEPTH: c:;("\ . J./. - 0 ( 1j) WELL DIAMETER: (/ ,, Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION ~ t - I Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ~ . 4 ;-/, • SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: a✓ -· ~ r I I t::J; I"'""' I REFERENCE POINT:@RCASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: 1 7 ]' -r / , ~E: - (DEPTHSRECOROEDBEN£ATHJ NGV Cyanide 1 x 250ml HOPE (NaOH) BOD 1 x 1L HOPE 

RECORDED BY: ik)KM WM PB SIGNATURE: ./1; ,. ;, IAnions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: KKM WM PB NM A SIGNATURE: ./0, , A I/ nss 1 x1LHDPE TOC 2 x 40ml glass vials (H2S04) 
, 

TIME WATEROPTH PUMP PURGE RATE CUM.VOLUME WATER SPECIFIC pH ORP/Eh D.O. TURBIDITY COMMENTS 

(24hr) BELOW MP (foot} SETTING (mllmfn) PURGED (gal) TEMP (•C) COND. ,~slc:m) {mY) (mg/L) (NTU's) 

0")311' 1-/ 'l.5- '"". ls' L/c-o '1. ~ lt 742- '{,'2.o ?..,'/ S' o. J 2.. c.llZ-.:..r" 

/005"' J./,"18 s,s--.a J.oo 3 .. ,., .. --! /o i, I 7b7--- ~ ,;., -7,3.'i' o.<>J( O.W I r ---- ~J 4-...,..i.;Jt-J... i.~ 

/0)0 11,'l'l :,-.,. <::, (,, "'0 lo, I, 0 7/;0 (,.'l,i, -110:'lf oo~ o.U .. .3 .) 

Jo/3 ~- q7 S3'} 400 '-I Jo,S-2.. 7 b<:; ?.'fo -/3'(, ~ o,o;z.. o '(7 

JC/7 '/,'l? S'i, o 4<>0 I<>, s-rs 7.S-7 (,.'(h -l'19, 7.. a ..... ·:;z.. D. -{ 2,-

/0"'2.o 4,97 S':!.-" l./0-0 ,<;"""' /o,s.-g .,.,..,- (,. '( t. -/(,o.'j o~o~ O.'-i~ 
i•2.3 L.{,'\'7 SL/,1 I/OD /o.;,, I ,s:z.. (,.'f:r ·/72../ 0 .o I 0 "'it 

J o-z;; '-\,'11 5:l. If 1100 /o.St>, '7S'2- (.,. '(/, -17',,?. D.o} ". ~-1,, 

/o'2.9, 4.'l7 s-, '1 4 /51> "3?;i, /.. lo.i.,2-- 7<""'0 (, .'/I. -/,e9 , ~-01 D -:,"J-. 

\03 2. •\.'\1 S''{, 0 '100 lo.is, 1 1<0 {,,_'ii, ·-Iq1..'i 0,0\ 0. )---S-

\o:;~ '-\,0,7 S'/. I 400 10.1,3 7,0 l,,~t, -Jq1 .. '2.. o.~\ 0. lcLJ 

10~-g- ~.~7 S"3 'l l/0° -; 10 .l,t,, 7,o I. ~I -in 3 O,oi 0 , .. ,_ . ,, 

. --· 
NOTES: 3% 3% +0.1 unit +10 mv 10% 

SAMPLE TAKEN AT: l.Q.:LO 

YSI # a, :;tog 3-J ll<- TURBIDITY# ;') ,7/,,, Pump • Grunfos Redi-fiow II 



'to f o ~ 

GWMWELL# ~HL-~ 
scREEN INTERVAL DEPTH, 1 t2 , Cl - as o 
H20 LEVEL: DEPTH, PRE PUMP INSERTION ~':..'J ::2 

WELL DIAMETER: 0 If 

pvc.. = ,5d' b~ l/'J1,) {'(151\~ 

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

Project Name: Shepley's Hill Landfill, Devens, MA 
DEPTH, POST PUMP INSERTION 9, 7){ SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPL D: 
1 

REFERENCE POINT: ~ '--~' 
1 

VOC'S 3 x 40ml glass vials (HCI) 
DATE: {50 0 TIME: '0'""'"'c0

'°'°""'ArnJ nide 1 x 250ml HDPE (NaOH) BOD 1 x 1 L HDPE 

RECORDED BY: JK KM M PB~G ' ns,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2S04) 
SAMPLED BY: JK KM WM PB fiM)AG ,.,,a:,U,, 1 )(__ 1 L HDPE TOC 2 x 40ml glass vials (H2S04) 

TIME 

(2olhr) 

WATEROPTH 

BELOW MP (feet) 

11©;! -t,42 
PUMP 

SETTING 

70, ":> 

PURGE RATE 

{ml/min) 

,-
1l55 I C/, 7-;1-J IM./ I .)...JO ll 
;'.).{)(\ I Cf ( '3 "1 Lbf3 I I I ~ c; T) 

1iliY I q, ~"15 I /,,!).,, c. I :2,lln 

,ao1 I ~, 3H 0~% ~ ~~ 1:uo , ") £/2 §jJ; 
ct)IG I q, -~ 7 I lo r;, ,-c;- I ,..., ;;,{) 

i ~ l'1 I 't , -:,.,5 I ~ff.8 I v-,., n,; 
1r.l~a I i, :'/1 I h 5-~2' I 3 s· 
(1!1 bl q I !A L ~g.. I :?:JS 

il,~s9 I ¥t: 1k I :z~·.B I i88 
!M2'7 I 9. l'/H I 7r,. i1 I t;o?\ 
1 a lfC>' I ~t' ~f I 1 o ,,2 I 5'.o o ~'{ 1, I 7 {) ,_;, C: 0 ?I 
I' ~ 

NOTES: 

SAMPLE TAKEN AT: la.ff) 
:S±rZrt\ ~ 5 (V\,£. I I o P Q/){ h l\n s} 

CUM, ~_1,1E WATER 

PURGED (gal) TEMP ("C) 

,., iC ;:; 
( [c,e,17 -11.JJ"°, 

I o.P.V i ,j;:a l'l 
011 11a,L'7 

v I'~·,, :>=zf I ''1 
;::) , 5 ~]1_LL3-,() 

u 
-;a,, Ov1 I) u~ 

~ 

., -;_; fr u 

~ 

13, I' 
I 2 ,I 4 
I 1, . r,~ 

,, 

, ? , b3 
I ::J,'-1 
,,.'.) _;)'l 
/ 'J .• = ,;::i ' I r /) 

7 

3% 

I" SPECIFIC 

COND. (µSiem} 

/()/, 
I ,..i 
I i./ I 

I lj q 
10 i, 

I 
I 
I ~f 
I If 

7'-IP. 
J.. l/ 
I ' 

J'-1'1.f 

1/17/Cf 

pH ORP/Eh 0.0. TURBIDITY 

I {mv) l (mg/L) ~ (NTU's) z .0 1 2,~l) 1./. z 5,a1 
/ . ,;- 71 A 9, t, I O', ., >91 q;--<' • 

.::-_-1/-::1,t; 10,111 v·-:,::, 

,<;~ lh, ~ t-0:J~ I ~I ~IA 

1.,5. -,(;),,~ o.i =·= 
1.., LJ ~ -t1J,h I o:o 21 '7,5 
~_,$,] -2,J;7r cJ,o!i 171 tJ7 

~ l/i rl I t1'l .1 r✓,I 4, ,;;. P., 

, QI -71,71 a,07 L3; r,;._15, 
1/A,-s::i.1 -11, I I (1,,1/:J I ;;;, 6 <J 

b, ~-; 0~ S'~~ I~~ le, _-1,3, 
c;/ IJ3, (l_.O'I. /1 - ········- --

,ST~o2z.~1cr,o~ 11, ~ 
r,,, -~ 1~1 "2.1~ rr,oc J, 9, 

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

+en Y:'.'.) w 6 r h '1 CQYIS:fn..<c:t1oYJ ~i k ~,ne..-«~ 

YSI# O~S\ TURBIDITY# 3 Cf S7 }7 Pump - Grunfos Redi-flow II 

COMMENTS 

~-h-nYl.a ~ IA f + e-1 ..., 
() d.c '< 

•l 
:17 

:1 + ro <t.."' ,- '"' ! .,L...,-JI ,< 

-.:c:tJ-
""~rA ,~ ----1,- "' (!~ 



GWMWELL# SI.II -Jo U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: Ll,~-'j_l,g (/::. WELL DIAMETER: 2,, Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION 3 / . 3 5- f ./:: Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ~i,3 ~ f:f • ,- SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: ·3.1 ft REFERENCE POINT:(!V5PRCASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

DATE: !S-N0v o v/ TIME: !._oCJ'--" ~;:;;,~~~;•1TH) - NGVC Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE 

RECORDED BY: JK K;~ PB NMAG SIGNATURE: Anions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: JK K VPBNMAG SIGNATURE: ;') /, I "II, TSS 1 x 1L HOPE TOC 2 x 40ml glass vials (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM. VOL~ME WATER SPECIFIC pH ORP/Eh D,O. TURBIDITY COMMENTS 

(24hr) BELOW MP (feet) smlNG (mUmln) PURGED (gal) TEMP ("C) CONO, (1,1Sfcm) (m,) (111{1'/L) (NTU':,) 

w.~ .~ 1./.\-k I>'>/.,)._ 1.nn ll, ➔ I I ;.,. ,:: l,S1 ;;?.OC-, ( q,(j) :,,,c,, 
llu?_ Al.~, 1>.L~ (, 00 I' I , ... 1 b2,~)l'. -J Q'. ( .. 4'-1 .,,.-,.,_ ([),f}< 2. ,. ~ 

1/0'> ::,.1.L>(l I -,.1., > l.nfl /,"J1~ ,~s0 {, ~ l,, a,-,, ~~A- Ir,,~\ / 3,/. 
1/02, ~\ t..·1 l,>/.,l- r I'll) 2.,\,,, I), IZ, l, <; (r,, ~;; -z_[,r,. ,:< (/), ~~ Q.5\ 
11 ti ~ [,~>- 1~ I'' f . .V\ v 14-/lS {, 2.. r;,., .7i I 2.i1.tr In,<~ 7, /,(J 

i/14- ~i c-~ lc.l,~ ! {)/J ;,\' I?. .... :,.,q <: (., ):.. c..~ ~()L,4- /,,, :,;;;,._ (,' (){) 

JIC7 ;/ Ir; I lcL'> r.nn :,,4 4 I ~,''if, ,_ ?-. {,. IC 301,7 I (i,30 c,i;,:., 

lh/J :,\; ~ I 2.1,, 'i- ff,n ?,.!'. 1,· 111-,(){, l£- I.,,' /• - s{r;/1 1/),c., r ,.1,11 4 Hi-,:.,. •·Ml 
/b;> ~I,½ 1-:cl .. > (,I)() ' lll-,OO ~- ~ {,' I ,l- 111.. ,l... 111 LI .~-' ?.½ ' 
I I ?i. ;;1 ' I ;.l, >-- (,OO .\d)Ai..1 la-,()/ e, I {., ill 32.ti/) I If -,.O c;' 35' 
I/;:.&) ·s 1, ~ I /~/,, C-- r,,O0 ,,(\.. J,;t_ 14-,0ll C, l (,,(I<!. .:, ><.I, Jp,j__i,. ,,03 
//?:?- )it: I 12&,-> u1D ,,.,r;o ll &1Vi ;S ;;,n, i /t',Z.7 +-.s~ 

I 

--- . --· 
NOTES: 

SAMPLE TAKEN AT: [lft-0 
3% 3% +0.1 unit +10 mv 10% 10% 

YSI# q9 t O ,~;;,. /JlURBIDITY # qotr/tl Pump - Grunfos Redi-flow II 



GWMWELL# SHM- q3. - IQ r U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: 4-S". t - S" S" . ..., WELL DIAMETER: .4" Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION 3Q,I ,;- Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION 2 'j 'f i SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: 5 0 fr REFERENCE POINT~vc R CASING Metals/Hardness 1 x 1L HOPE (HNO3) VOC'S 3 x 40ml glass vials (HCI) 

DATE: 11 / I S /2a,4 TIME:. 0~00 .~.,~ ,..,11,M'~')!!''"'""0
""""''"' 9- SA'1NGV>: Cyanide 1 x 250ml HOPE (NaOH) BOD 1 x 1L HOPE 

RECORDEciBY: JK KM WM~ NM AG SIGNATURE: f ~~ ~ Anions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250mL HOPE (H2SO4) 

SAMPLED BY: JK KM W~ NM AG SIGNATURE: ~- f:,I. - TSS 1 x 1LHDPE TOC 2 x 40ml glass vials (H2SO4) 

TIME WATERDPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh o.o. TUR8101TY COMMENTS 

(24hr) BELOW MP (foal) SETTING (ml/min) PURGED (gal) TEMP ('C) COND. (µSiem) <=) (mg/LI (NTU's) 

O'I IC --so. (;'3, 20, ·2 ).()() I'- o,S 10.1 ~ A-IS G,85 16 S· o,Gd- ,; (,• 

o9'l-l ·t.o, so 1~0 '2. '.2,00 NO '7~ .I ,1 '7,2. A 1 'J, 6 i5 '.2.01 '>., 7 A ~ 
oq7-i, ,o, ~'2. I "l.O ,'2, 1-oo /V I ,, ~ ! 1. 6 O ,41~ 7. 00 2-I '5 ~p, 2-7 i)o = o .. 3./- - .. /1 
o'i'.', u t.O,S7 !'lO,?, 200 IA I 1,71 .415' 7,o,4 ·;.-11 I O,'H ) • \l 

, 

0 'I~;, 1,0.~CJ /1, 0. 2. i80 I G i J. Ii ) 41, ,.o, ) 5'i, I 0, 7.2 I, 1 
0 ~ ,f-{ '3a q O I 'J-q_ '1 /50 2,'2 I I."\ ' 417 ,, I ~ J. 7?, O, l "1 l. ?, 

O'l 50 °SU,'IO 110,J t50 :i '~ 11 os Al~ 7, I{ 1- 7 '6 o, 15 /, ,J, 

<;>q5'5" '30.'f2. {:iO, 2 , '0 2, 5 I 1. I?.. 41 1 '7, 17 ) '80 1 o. 14 I, 0> 

Io lo 5 ~MPU> 1'"' 

NOT!:;S: 3% 3% +0.1 unit +10 mv --~-10% 10% 

SAMPLE TAKEN AT: I QI D 

YSl#o1::roi'5I-AC TURBIDITY# 9o'1- 15'1 Pump - Grunfos Redi-flow II 



~WM WELL# 5 HL - I I U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: f 4, 'is' - 2-i. i WELL DIAMETER: ') " Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH,.PRE PUMP INSERTION I "/ . '', 2.. Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION 19.o-i SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: _ 2 5"° f,, ,,/- REFERENCE POINT: @R CASING Metals/Hardness 1 x 1 L HDPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 

E N / / TM q h '":(""'"'"""""
0

" ...... "" Cyanide 1 x 250ml HOPE (NaOH) BOD 1 x 1L HDPE DAT : .,,,, 2v0A-~ I E: o oo d-,A, u . NGv• 

RECORDED BY: JK KM WM B MAG SIGNATURE: p_ £1. ~ IAnions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HOPE (H2S04) 

SAMPLED BY: JK KM w; .. _;;MAG SIGNATURE: r, R \,.._:c.. - SS 1 x 1L HOPE TOG 2 x 40ml glass vials (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh o.o. TURBIDITY COMMENTS 

(24hr) BELOW MP (fool) SETTING (ml/min) PURGED (gal) -TEMP ("C) COND, {~Siem) {=) (mg/L) (NTU's) 

o ')3 <> i q_ 01 "17.3 <g~o ,'V I ,. . \ IA o I A. i~ S--_ 2, l7J. !:, o 1.7 ?. S', I 0 ----~•~gJ 

O'i> ~ t</,o7 <t 7, :, 'iS <?o .,... ? ,; "-( IA.,,!> S-o c; C I 'l 76,4 0,11 I 6 ~- J 

o~~ ~ ! ~. 0~ '15. g 4- So A '< '...( I 2, 10 512. 6 "3' - I/,, °S 010 q g 

lo'i A 2- i '1, 0 ,g 9~.s- 4Ao 2, ~,. £t ;Jc (1 '.f I 0 , . ..i-o --11. J 0.0·7 S' '2 
oq4'? I 'I, o7 'I i; ,; "'-4-o '> C. ,I 14, 'l 3 5"1 ~ i;.4-?, -l·]S' ~ o, 0 S 6, > . +. ,4, .. ,fl -· 

D9f;',4- I'!, 07 '15,5 5"o IL-1- 0 .1. t 5,oo 5:l.o ~,-4> _;,;•7 4- 0 0 J. S,'> 
j 

i C(\0 19 o, '!4, -,.40 s-... t I 4-, i q 5'.,2.1 ' 4--4 -176, 7 0 C '2, G-" N~ ,rc-'t.~,J-," ht.,-

10 Oh 14, 01 'l 4-, 7 :;!.40 s,,; I 5 C7 'i I 1 G,'4-" - ,,2. S 0, 0 2. 5 ,'J.'Z WtJ. ~,(;' ')"..:.:· .... , l • • - ' 

1 l (• 'J 1 <I 07 '14 ,,,,, 7. ,o 5.~ .I~."\'}. 5 ,_ S" 6,41 ,-,~q_'i{ C, O). A 'J9 
10·1 S '~ o 6 qA, i 1,oo h ... 1 I 6. o 4- 5 2- s ,. A:, .. ,,c,1, I O, 0 i <: I ,; 

io I 6 I q " f;' qA 7 '2.bO t: C: I ( oq 5?-4 6",4's ,., ,,.-,, s 0 Ci 5 02 

iO I 4 l q 0,; q,i 7 300 C. . ~ IG,l", 5 J.. ;- 6. 4'!, ,. 1- I I , O () C I 4 'l,; 

10 !>O <;)Mp 1-iz: TiNe, 

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

SAMPLE TAKEN AT: 

YSI # 0 I :J O1,51· AC TURBIDITY# 104- 1 51 Pump - Grunfos Redi-fiow II 

..;-... , 



GWMWELL# Si-IL - t 9 U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: /7 o- '=> 2. o .t.J. WELL DIAMETER: <f ,, Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION Z 3. S"-1 l • .f+ Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION .:J) ,S7 fl_l'- SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: ZS £+ REFERENCE POINT:@oR CASING Metals/Hardness 1 x 1 L HDPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: \ ,LNOV o':} TIME: /12.S- (DEPTHS RECORDED BENEATH) NGV[ Cyanide 1 x 250ml I DPE (NaOH) BOD 1 x 1L HDPE 
RECORDED BY: JK KM W~B MAG SIGNATURE: t f>i. - ' ~nions,Alkalinity,TD 1 x 500ml HDPE COD 1 x 250mL HOPE (H2S04) 
SAMPLED BY: JK KM WM NM AG SIGNATURE: r. Fl 1. . llSS 1 x 1L HOPE TOG 2 x 40ml glass vials (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC H ORP/Eh D.O. TURBIDITY COMMENTS 

(24hr) BELOW MP (feet) SETTING (mUmln) PURGED (gal} TEMP 1•c1 COND, (Jl,Slem) <=I (mg/L) (NTU's) 

I 1-0il '/,.'S. s-, I 04-, 5 ].,i) 0. <;;.,, I A:. 7, ':, '215 G. ll+ I 7,, '', I,~' ·- ;;u_,,,., .;·,.,.,.4. ~ i,., •·,,, l 
1 l- 0 b :Z,7,,S'G JoAc, ,; l So I k~---l I 4-, ·11 7-11 ... c;-, 7- II ·7 1. Si 7~ -

I 1,_10 2->, s, I 04-, 5' t- Is 0 l'ir / 4 , ' 20i S. 1g 1-4 -~ o, S2 GC, ·i, 
I l, I£ l -,,_ 5'6 104-, -4 5oO 2, ']. 15, lo -;z, o ll 'S 'ls ·i,f 7 0 .,, 4- S<,,:, G skli ~. fl_ I. f:1/,,,l-,p., 
l 'l- l-c' '). ,, s, I o4-, 5 100 2-,6 I 5 7.o ?...o7 'S, i'ii -Z.9,7 0, ·i. 2. tJ.7, 0 

. 
n2 ,i 1,-;,5, t04-,5 2.13 0 2,1 15,'2-~ 2-01 '5 1 ' 

'>-f, I O, I g ,i 2., 0 (it,, I r.[kl .... ( l"11 ,,...,, .. 
ll- '2-7 'J., >, S6 lok, 5 1.-, 6 '>, I 15', A- A- 2. 0' 5 ;, A 7 l O, I 15 :,7, ·2. 
I 1-,,0 .,.-;,s-, 104.5 lg a >. ,t 1 'i ,A 1 z_ 0 ,f ? j .. ,, c; l, S o, 14 ?,4' ', 
I.,_ 1, ', ). ;., s-, I 04,4 ', () () .,, 

'l ;5,, I 1. o ':> 9, ~ 0 (7, g 0, I "., :, I, 2 
11.40 2. ';,,S'(, I 04,5 :. ,; 0 11+ I. Ll:4,2 I S', ( ~ 2.o 2 ?, 'il 'l 71,' C\ I 2 ].. 7, , 
I) qc; i >, <;I, I o4, 5 2- 'iio ,f' ls I 5,7 7 ·J- o I ,;- . j'5' i Q5', I o, I 2 2 t:;- I j 

/I 5 I :I->, 5& i o-4, 5 i,o 5, I i ~- ':S' 26I ')' ~ '1 i I>, e 0, I 2. ). 2, s; 
;1.5,i 2~. 5°G I oA, 5 2.40 S,5 15',•]7., '1-6 l s. 'l 0 11 .;_-4 0, I 2. J.1,·7 
I 2 !,''i, i >, 5t 1 oA, 5 J. 'ii C 5, is 15, '17 JO 0 7 '-io I J.4, I C, I 2. I q, 6 
I'.> io SAM P 1-1, r !"1€ 

NOTES: 3% 3% +O. unit +10 mv 10% 10% 

SAMPLE TAKEN AT: 1~10 h,s 

YSI # o, :T o',s-/ AC... TURBIDITY# 3.CiS-7 G, Pump - Grunfos Redi-flow II 



GWMWELL# ✓-H -dC) U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: Ll/. l) - 5f,f) WELL DIAMETER: i../. Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION I..,. (// • Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION '1 , 'f 'f SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLE Di -';jl, I I • ' REFERENCE POINTe,PVC R CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: t{p Nd\JU~ :~ME: l ~"1' "\I {DEPTHSRECORCE08ENEATH) NGV! Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE 
RECORDED BY: JK K WM PB M)'\G SIGNATURE: i" t:lt'lt!.l"L ~,,AA. .{.. IAnions,Alkalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HOPE (H2S04) 
SAMPLED BY: JK KM WM P NM ... G SIGNATURE: '\/ ~ - ,. ~ JV _,,,, , ·'.:. SS 1 x 1L HOPE TOC 2 x 40ml glass vials (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM.vqQ;e WATEFV SPECIFIC * pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(2,4hr) BELOW MP jfe&I) SETTING (mlfmln) PURGED (gal) TEMP re, COND. (µSiem) (mvJ (mg/lJ (NTU'$J 

11;. I' . <, If , r4. • I /I 7 i.'1 I L, I< I-'i ~ ~ ,,et::i ' "2..~(J 
, . ••. 7 

I'\( : f< ' J. 
'. I~ r " ' I I. I J:::: ,. / ,(J ...... '3, -:. .. 1/_ ..:; ,, ,_, 

')( ,, ,· ,. ' IA. -z I~ ,t I a.av ".) q, -L. / 
I - d:. JJ,- :q, { I 'J'r ~,..; . " . , ' .. { •/_' < I J. J <: f"'J. '3 ,,__ O• r: I C.l .r ( . ' ,: - '( 

I,, , ...,. ,( "'. i"' I :J_, .:-1, /_,.J ... /_l Q'7. r 17.'i. -!) ' I ' -' .., I , '-In . ~ c.. /7, ,,;J. If/ ,-,V J;;J,~ / I ./_' _u n "7 
, /, ;: 

,c; 'I -~ ' . ,,., t • , ,J I Z.,O I ·, ./- :(, £/ '1 11,7 / 7, /_ 
l'- <, ~ I l _L u / 

'A• 
~ r"r, 7 - ., (/ '2, ,(' .... ,_,,.. , l.<I q,c;_• n.r~ /~ ·c.; 

')~~ , '1 ,l ' ' 
-i:: 1' (\ >; I I I _/._ • ~ t'l ,/ - j, ' , ' 

11) ,,., ,'' I• J_ l L' l ~ -',.f ../1, < ~::,, / (l,' I < 
r1Hl ) ,, ' . ~ "', ii {J n U I::,: :::u It' : I • l, , )\ M /' ,' ,. t'T 

J()i -~ / I ' ' I)• A C.,l\ ') ' (\ - I :z,. 1 tr , • I _(./ .. ~, ·,;; 
/ . " '' / "'\ 

(fl/7,. ,, 
'C 

. 5/Y ,_.,,,, ~- /_</ ~ I<:/_ ,,, 
I ,cJ I I, .J ., ,, .... 

-

--· NOTES: 

SAMPLE TAKEN AT: wao 
-hA 

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

. ctMNt?i qluc&?Je ,.,·, IJ~- tlCocd.ed law-est [f,odmf ;v1 ttJstc ~ 
YSI # 0 \ 5 d' TURBIDITY# 31S7 ~ Pump - Grunfos Redi-flow II 



GWMWELL# <HL- 22- U.S. Army Corps of Engineers 
SCREEN INTERVAL DEPTH: IO (,, .-o - \' (;' 0 :1::t WELL DIAMETER: 4 " Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION 

G,.:. '.I £-t.. Project Name: Shepley's Hill Landfill, Devens, MA 
. DEPTH, POST PUMP INSERTION 6·, ,;o SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: \ \ \ ~ t: REFERENCE POINT::.~c R CASIN~ Metals/Hardness 1 x 1L HDPE (HN03) voc·s 3 x 40ml glass vials (HCI) 

Iv /\k, """~~oeoaee~ 1-W. Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HOPE DATE: ) I/ uJ.f . TIME: / :i, '°0 ,b,1- .,,I< , · ·• · , NG~ 

RECORDEDBY: JKKMW~N:MAG SIGNATURE: @.flk-~ Anions,Alkallnity,TDS 1 x 500ml HDPE COD 1 x 250ml HDPE (H2S04) 
SAMPLED BY: JK KM WI PB MAG SIGNATURE: ~.fl.1 __ TSS 1 x 1L HDPE TOG 2 x 40ml glass vials (H2S04) 

TIME WATER DPTH PUMP PURGE RATE CUM, VOLUME WATER SPECIFIC pH ORP/Eh D.O. TURBIDITY COMMENTS 

(24hr) BELOW MP (feet) SETTING (mt/min) PURGED (gal} TEMP ("C} CONO. (JIS/cmJ (mv) (mg/L) {NTU's) 

,1.-,tt']: 17,,. G 70 r; 1, 7 7-40 -:;:- ~o,,,f;b~ I0,1.C 7-;7 5,'ll 77,7, 1 I,(\? 1.6, ,f 
tl ?, '2- (;; 75 G2..7 :z.Ao -::: "- rJ.,,. ;n,,1:, --, (, 6 6,'i'/ / 7 2., 0 I, 00 Is ' 12.37 C. (..., 62-. 7 200 I" 5 {;f,,,, l(J t;,f- 7(,0 (, •'I !45'. S o. '!IC A,,t 
(Z..4.4 G· ·7,; G'l. 7 t 6 0 A, 't /;f,r, I(>. 'j"7 ,S"S 6.16 i I 7, ?. 0.6 1 I, (0 N~.,,..., . ,.., l-.,rb,J,,..,,f-.,,,. 
1-z.4g (; 76 (')_. ( 7,00 -"- CO l f,,, iO, s I ,S-S ',, lo Cf, } o. b~ I, 05' 
12. t; I G 7 '> G7,. 7 Liv /V ti Lt~.-> 10.Co ...,,;; c. 7 S 102.. "7 0, >'> o. 6 2 
1i 'i ..f 6 7 'i G1... 7 .Z.40 .,.., l l [;f-,:,,,,• ID. Go 7'>'? 6. '7 g q,;. 0 o.5> 0. >''i 
t 2,; 7 G, 7 <;; 6 2.. 7 U,(l ,IV 12+ tf.,.., ... 10, 6 I 7'i7 6' "7'j 12. r; o_.:;1 0. 4 '3. 
I',. 10 <;J,'-\f'l-!: ' iM f; 

NOTES: - -. 3% 3% +0.1 unit +1 O mv . - - . 
10% 

. - - . 10% 

SAMPLETAKENAT: i">IO 

YSI # qq f ('.) J 5,. /}ATURBIDITY # 9 0 4 / 5 / Pump - Grunfos Redi-fiow II 



GWMWELL# 5HM - u; IA - ~;) b U.S. Army Corps of Engineers 
scREEN INTERVAL DEPTH: /0 :), 1' - CJJ. 7 1 wELL DIAMETER: LI ·, Groundwater Samp1ing Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION 7. 37 1 fo,, ~'I•' Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION 1 , ~ g ' I _,. I i I fl- SAMPLE METHOD: EPA LOW STRESS METHOD 
DEPTH SAMPLED: / 'J (,:.,erlflP .,_ 'Tu C. s-,,:J REFERENCE POINT~••6s1NG Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: l~.V,tl ot . TIME: /410 'OE'"''"'oe"""""""' Nev, Cyanide 1 x 250ml HOPE (NaOH) BOD 1 x 1 L HOPE 
RECORDED BY: JK KM WM-P NM AG SIGNATURE: r. &Lv-.=~ Anions,Alkalinity,TDS 1 x 500ml HOPE COD 1 x 250ml HOPE (H2S04) 
SAMPLED BY: JKKMWM~ "NMAG SIGNATURE: V./sl -· . TSS 1 x 1 L HOPE TOC 2 x 40ml glass vials (H2S04) 

<;'CR•ii" 'ilcf'1t1 cis f.o,,, Tcf'\JC, //I/ -,,.ifr /,,_vp/, i.,el'I' ...eos•ul f. ,ex:,,,:,_,., 

TIME WATERDPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

{24hr) BELOW MP (f1111U SETTING (ml/min) PURGED (gal) TEMP (•C) CONO. (1,1S/cm) (mv) : (mg/L) (NTU's) 

1441 7.AcO (, r;, 5 48'0 Io. OS ""7 I 7 '7, 3 z. '2. '14-, ' 4 12 So, A-
1A-t.<; 7, 47., ''>. ~ 4-oo A '1, 1 ,o, ·i 7 -n~ 7,0~ :Z.il ,V 2, /'7 ,; ,;-, 2 
/4-A '6 7,AJ 6 ~, 2 2 ,o tv •Ll 10, °) S' 77.,7 {. 45 --z.01.. a I , ", 'ii 4 6_ o 
iA-,1- 7, Al G1 2 2- 00 ,.,, SL ,o, ·s1 7?-7 '· g7 17, 2 I, 3,4 7, '2, '1 
/4S 'if 7. A-) &1 2 '?>oO N4ot(+1.) 10,'l.. !> ,1 g 6, ~;f - '5',, $ I, IA- ·'].. 1-, ,; 
I 5°03 7 41 I:'?, 2 '300 "'"1l IO,>~ 71,/- 6, '?6 -7 3,:, o, 4£1' It ' 1So7 '7,AO ~;~ 2 '3.oO /V to.l Io. AA- '7 I 7., 6,<17 .. 'i>'O, t. O,S°O 17, 2 
J 510 ·1, Ao 6,. '2- 300 ~ 11.t. IO A 4- 1 I 2. '· $ 1 - ~,/. q 0,"1'> 15.+ 
IS' ;3. '7 40 l:,,2 2. '30 A, l'l .l ;o.41 ,,o .,~7 - ~7.l o. '7:, , s-. 0 
l,; 2V <; A MPl.-1£ T Me.. 

I 

NOTES: 3% 3% +0.1 unit +1 O mv 10% 10% 

SAMPLE TAKEN AT: 1 S J.O ~ 

YSI# 'tqeo,~i )rA-TURBIDITY# '10415) Pump - Grunfos Redi-fiow II 



GWMWELL# ~ 1-1.rvt Lf ~ _;};J(' 
I U.S. Army Corps of Engineers 

SCREEN INTERVAL DEPTH: f':::J._l I, "2:J - / °2, '-( 1 "') 'WELL DIAMETER: Lf ,, Groundwater Sampling Log Sheet 
H20 LEVEL: DEPTH, PRE PUMP INSERTION "1.!.-/~/ ' Project Name: Shepley's Hill Landfill, Devens, MA 

DEPTH, POST PUMP INSERTION ~ , 'JO ' SAMPLE METHOD: EPA LOW STRESS METHOD 

DEPTH SAMPLED: I ;)-. 9 ,. REFERENCE POINT SR CASING Metals/Hardness 1 x 1 L HOPE (HN03) VOC'S 3 x 40ml glass vials (HCI) 
DATE: \ \ - I lQ-o ~ TIME: I o-],J..l n •\'"''THsReCORoeoee""TH' oov Cyanide 1 x 250ml HOPE (NaOHJ BOD 1 x 1L HOPE 
RECORDED BY: JK KM WM P~iAG SIGNATURE: ' 1/l .An • , V" \J>' r\ OlLA/WsAnio.ns,Alkalinity,TDS 1 x500ml HOPE COD 1 x 250mL HOPE (H2S04) 
SAMPLED BY: JK KM WM PB N AG SIGNATURE: l\ r " _; i,, f\/1 ,rl\ o '17 S 1 x 1L HOPE • TOC 2 x 40ml glass vials (H2S04) 

TIME WATEROPTH PUMP PURGE RATE CUM. VOLY,ME WATER ( I.) SPECIFIC pH ORP/Eh 0.0. TURBIDITY COMMENTS 

(2 hr) BELOW MP (fael) SETTING {mUmln) PURGED (gal) TEMP rCJ COND. (i,Slcm) (mvJ .. (mg/LJ (NTU'~) 

I' '1'1 :::-1. 1-(./~ .:io ,_ ', ) ( J /Af t'AnfJ //',,R'7 'I 2, /_ '7 ,;;_ -1{"<-tJ /'), (]1.1 :.. /, ~ ~IA/ -k,.r- _, -
r {cl-• ·1 I r , ' ,• ' 7) u; t:sJ Jr) ,"f I LI I '--., 17 . .,,, -,}OJ. I (l,(/1 ,: ,I A " /, 

JI /4 ,, ( 1, r .. " ,• f • I' '/ itJ,m 411 </ 7 ,, -.::iao,· r1.o, ,,_,, <I /,,., I' ,,-,hl -;;,, / k.- , 
i. , ,I. ~).l , I , ) I ~' 

, C, { ' ' /0, 7 3 , II' '7 ~ . 
~ :L:J7 11. ()fl d, ;:.,i I 

ff./ .'J'" ·,._ ,r . - I . ( ~ , - ;)~/ /{) , (,, i ''r,..; /(/ 1.,:;i=,r I.--i. (7}1 '· /I{ 
I J/ '">I' ,. 

I I -, I ~1 ( ....,, r}C.. /) //,, ~ /I) .i </ ~ / -:J ?,q; - -::i = ./ I!; ITA< /, '1 2i - ' -

--· ·--· . --· 
NOTES: ., / <.J (_ 
SAMPLE TAKEN AT: ~ . "'-- -

£ "r r-e..~ W2U h4:5 h'i-s-t..>t15 A po-• . 

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

0... 5-+.._,b (.,_ ~ vi'K\,; l3 
... -1-- ;:;_ 

YSI# 85\ ow II 



SHEPLEY'S HILL LANDFILL 
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APPENDIXC 

CHAIN OF CUSTODY FORMS 



! 
I 
~ 
l;; 

l:he·◄i!♦§I 
TRENT STL 

SEVERN TRENT LABORATORIES, INC. 

Sll Burlington 
208 South Park Drive, Suite 1 
Colchester, VT 05446 Tel 802 655 1203 CHAIN OF CUSTODY RECORD 

Report to: Invoice to: ANALYSIS , i Lab Use Only 

Company: U,S. fl, .. •· /•r"' f' Ii,,,"...,~ Company: SO M,,P ,.- REQUESTEO - Due Date: 
J q 1. ·,.... • • n ..., N (,,) t---------i 

Address: fP lf V•~•a i A C,44 d Address:_~--------- , tl Temp, of c_oolers 
r ,.J MA o , ,,,, · I' when ,eceiw<! IC'I: µ,,v,wc_ _ IJ...,-c.-

' ~ ..... 1-1~,~,~,-, ~,-. -~ ,, --l 
Contact: 01o~J:; Kae~14 Contact:___________ ... o· 

Phone: ~1lr 3 / g: ~::;'., 2 Phone:_~--------- t i,;;- Custody Seal N / Y 

Fax: 91 g 3 I( 'b(d, 3 Fax:___________ , .,_ Intact N / Y 

Contract/ Q ; Sc,eened D 
Q t 

~ -.... For Radioactivity 
~E • ~ ~ 

.. ~ Q "..\£ ...... 
Sampler's Name l,i \ \ 'O\..., \\tA"'\ Sampler's Signature 1._ }, ~ /'h J. Q v :a- ~ f • 'J'--

"°""'\ '\O"-".:. ,, 0 ,,. ,,,tV-r llvt'""- , 0 o .::J ¢' rJ ,., Q. 

h--:-:c---r::--,--;_ _ _::_ _____ lr~•........_~'--1.~'::/:.=----..J''.,----,,.-,-,--_:~ -S ..., "' 8 .; i -
Proj. No. Project Name • v No/Type of Cootainerst ~ O 1; ... (¥) ~ J'-

:r;:.~>77 L, Sit..,,1.~•s H·,11 Le.,.d.f',11 l.-r/Yl ::, ~ ·• .., - ~ 
CG -~ \J,J-.J,;lt)<J-') 

Matrix1 Date Time fi, ~ tdentifyingMarksofSample(s) VOA 250 P/0 J- -lQ l~ t ~ 'C'. ... 1VJ ~ VO 
oot./ n b ml -:;. t' r, V Q:;:' f"""' ""'-' lab/Sample ID (Lab Use Only) 

W ~A~ lrrY X 511 L • -,, 3 3 (., 3 3 I I I I I I J,:f'7. ~ 
W ;~y Ith 1)1' 3tfM • '1'-- J/lf 3 ~ (,, I", 3 I I I I I I 
IA;.v/1./.<; I) '?-.tit.•/0 -1, Z> {,, 33 I 111 I I 

w !., /1'f0 'i. 8 ti L • 19 :3 ~ /,, 1-Z.. • '.:!, I t I I I I 
w .... ~ l)'/D y s 14 j • IC\""' c.. 3 3 ~r--t-..._"'-1-.,,,"'-t-l-'-rl'-l--+I..L.-f-'-+-'+-+_-. +--------! 

W !,w DL/D Y <?.I-IL· I" M!:>b . ,;; :;I, I .:l 1-:z. 3 I I 
J • I'\. / - J J f 1r,11 1 / # - • I • 

A 'Pl" ._ -, "J • I I I \ 

'• I !.,. - Y.. -ra. t? ,n. • _, I I 

'\... 
~ ir a 

RelinQ~ed~ Signature) Date nme ~celved by: (Slgnature,IOE_~ l'heflJ !'Date nme Remarks CN.,. 5 c... yl( S, \)l {}if J<? d.._ ,A Nu UH. 
ro....X\ ,.. • S•l'O'I /')30 9'1..<iftl')".l?.1 ... ~o no :.,c.,,,~;c, o..~, ... - ' -

Relinquished by\ Slgnaturr Dale Time Received by: !Signature Date Time -- _.,__ 

Relinquished by: (Signature) Date Time Received by: (Signature Date nme Client's delivery of samples constitutes acceptance of Severn Trent Laboratories 
terms and condll!ons contained in the Price Schedule. 

1Matrrx WW • Wastewater W . Water S • Soll l • Liquid A • Air bag C • Charcoal Tube SL • Sludge 0 • Oil STL cannot accept verbal Chanps. 
1Container VOA • 40 ml vial A/G • Amber/ Or Glass 1 Liter 250 ml • Glass wide mouth P/0 • Plastic or other________ PteBH Fax wrttt.n chanpt to 

(802) 655-1248 
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I 
;) 
~ 

( ..... 
TRENT STL 

SEVERN TRENT LABORATORIES, INC. 

STL Burlington 
208 South Park Drive, Suite 1 
Colchester, VT 05446 Tel 802 655 1203 CHAIN OF CUSTODY RECORD 

Report to: Invoice to: ANALYSIS 1" s:i-, . lab Use On~ 

C V S--"/ I,=:_, R I'<\ --.5 DueDatec 
ornpany: , . nr':). •-•-"f.S .-. ~jMf&'S Company: Sg M,9 • EQUESTEO "1 -
Address: l,,9:VV,,3,n·,!\. g.,.,J Address:____________ .. ~ /3i Temp.ofc_oolers

0 

(o,.
11

rJ Mil 917qz__ ____________ \ <.,~ -. whenrece,ved{C): 

~ V • \ • l I 2 I 3 I• I 5 
Contact: ar- .-.o <? ri Contact: <;t ~ 

Phone:1j' ;ll\' '1,3,6,_ Phone:====================== :,:: M CustodySeal N/Y 
"1 .., .,. J I Intact N / Y 

Fax: -, f> ~Ii ol,io Fax:__________ Q:l _"!: 
Contract/ ~ . ( Screened 

Quote: ") CL) ';, For Rad;o,ctMty 0 
0 ~ 

Sampler's Name l.)o'(\ ~ '".:,.S ~--Id.. Sampler's Signature {) () ~ £tl ..._ _ I -

?,.._~, ~ 0 '-'-"5- J3 "1\ ~ f'D'1-Y' 0.. 'J- J ? a! ,J! R ~ i,; ~ 
"'''i- rllio:;20 

Proj. No. Project Name No/Type of Containers: 00 J! i ... _J ~ ; 

~~11~ S~ .. J,., 1s /-J',/J u.,..J-{'1// L-TrVl _):; IJ .'. ~ I', I q 
C G -' ~ ~ IJ ...; . !! /_I ,Q 

Matrix1 Date nme g. 1 Identifying Marks of Samp!e{s) VOA 250 P/0 ~- LO LSI;:: c : 1:: 1• J O 0 
~oo• o b ml ,- ["' V '<: ,_ Q'.) \J lab/Samp~ ID {lab Use Only) 

rv :l-,,.'-1 //JOS >< Su. L - '-l 3 3 (,, 3 3 \ l I I l r 
\JV /020 \/.. S U L - ?-. n .S 3 (,, 3 ".I, \ \ I \ I l 

IA/ ' I1?.0 X .. u ' .. \ I '.'., 3 G 3 3 \ \ I \ \ I 
vJ ~ X su L.· 9 o .3> G 3 ::, 1 l \ 1 1 t 
W ~ )( S\..\-m-C,~-271' '7>-;,., ,✓_ 3 3 I I I I I< 

vJ - - ,e-1\;, ~Ll'\;N-,::... I I 
____./ 

~ 

-----
Re~i;IJ.rl by: {Sign<!1Wtl /'' ; Date f~m

1
e i _.. a- Received by. (Slgnatu~r" J)if)( rt I e.61, floate TI me Remarks - / 

,A ur 1 /L<,.LO "ffl.,. I,. ls•1/-04' J--/ll", (l!Q?,,:'"1,1n"'.l"-".l.'k4 ::l. C I -s, L f J..... 
'Relinquished by: (Signature) Dale Time Received by: {Signature Date Time l O O .u__. ::>flt rP , ...... 
Relinquished by: (Signature) Date Time Received by: {Signature Date Time Client's delivery of samples constitutes acceptance of Severn Trent Laboratories 

terms and conditions contained in the Price Schedule. 

1Matrix WW - Wastewater W - Water S - Soil L - Uqukl A - Air bag C • Charcoal Tube SL • Sludge O - Oil STL cannot accept verbal changes. 
1Container VOA - 40 ml vial A/G. Amber/ Or Glass 1 Liter 250 ml - Glass wide mouth P/0 - Plastic or other________ PleaM Fax written chances to 

(802) 655-1248 
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iliihii~la 
ll•·•iil§i s TL 
SEVERN TRENT LABORATORIES, INC. 

Slt Burlington 
208 South Park Drive, Suite 1 
Colchester, VT 05446 Tel 802 655 1203 CHAIN OF CUSTODY RECORD 

Report to: Invoice to: ANALYSIS ( / j lab Use Only 

C R 
o'fJ/ Due Date; 

omp~ny: IJ $ flr.,.., cw,,.,. ,I G.: ... .-,r ,,company: <a. EQUESTED ' 
•• ~ ',I .,,, • ""-.= I • f----------1 

Address:t,91, v.,s .. ·•"'- p •<1.d Address:,____________ , " t Temp,ofcoolers 

JO l A ~ d 1 
_( when receM?d {C'): 

!.:.uec,c:er M~ 0/..!~2 ,... 

Contact:(Vlo.,,rf:: 14o(A',5 Contact:___________ ..._ 
1 12 13 I• 15

: 

PhOne: 9 1 \( 1, I 'l $ '\ I 2 Phone:____________ : , o Coslody Seal N / Y , 
('I Intact N / Y 

Fax: 91'6 ::l>U5 $1,1,) Fax:____________ , , 
Contract/ _...,. \ Screened ,'. 

Quote: ~ - for Radioactivity D I; 
~ i 

Sampler·~ Name '"Ptt.""' \ \lo ...... r-- Sampler's Signature a .. D ~ ' o .; ":' r: 
..::::!'"'<.le. 0e'.;'-,;,2,. -4,,,,d, i:}~~ I) ~ • <>° rJ. l, 1 , 

\""&."\--C·,,c:.\.~ ~'Cf""Or)~ IV ~r, ~ - ~: _, ~ ci ~ \). ' 

Proj, No. Project Nam~ . -, :~~- ·r'.Type of Contalners2 ~ Qt:l 'J ~ ~ ,.:t- ~ 
f,t/,-11 · Sh••'t.k 1< IJ•,JI L~--1t·,J/ :., .,....,., , -, :;: ~ ,, "> 
.. cG'-'. ~ vv.JiJIIJ 51 q 

Malnx1 Date Time ~ ~ Identifying Marks of Sample{s) VOA 250 P/0 ..$) tO ~ j J, ~ LV) fJ 0 
·o b 6 ml _. r"" l' \J ~ O r Qg \; Lab/Sample ID (Lab Use Only) 

VY ~ l ski Y. C 1-l I - "1 "I '"2 -, I - I ~ "- I 1' \ l l \ 

l.,,J Mn )( <::l.•..\IN\ _::,C\1~- ...,'"' ;,__ I:,, ~ ,A, ... $, :;, 1 \ 1 1 1 \ 
' . -

11./ //'l,fl ')(' COUI - <' ?. "', ' f,;,__f=<_ I I 11 I I, I 

-..I ,~ur X "'U=-qlA-""'I' ~ '.l. ,_ Q.l.::t, 1 I,, 1 

,,J i",'.J' X Q '' -_Q,_ - .,.-a._ ,. 2. - i'l. ,,_ ' I /, \ I l ,' 

,./ I?{}{ X <:.,1,-,-..,.n_,,,1,1. I-> '1 ,_ 3 RI l I l l I \l,n.~,0'\.f'\lc.,'tz;,\c./-
\/ • 1- -.-

,. I w1< A ., >....1, - ,:-o... /"\ 1.1 "- . ..,__ 1-,_ ,. q "'-- , , , , , , od- • '"' • "'S/trn-9&, ·• 
,.I,, ...- '/ Tv' ,:, ,>-., ,,./\, ✓ ~- i I\ 

Re~_JJWlshed by: (Signature) . Date Time_, _ Rece~ by: (Slgnatu~.ye:;f t4t=" 1t' t1-,,e1. /@le Time Remarks 
-;l:::,.VL,,. j, T/2. //, ,;:,,,ALJ I /1.)11< L< o:J,<;"'l, • • ·,i I/ I 0, •~ 

·RelfnQuished by: (Signature) Date Time Received by: (Signature • Date Time J C,o O \ .-e_c !::,. S \.__. :,'() f:; f cl 
\Relinquished by: (Signature) Date Time Received by: (Signature Date Time Client's delivery of samples constitutes acceptance of Severn Trent Laboratories 

terms and condlHons contained in !he Price Schedule. 

'Matrix WW • Wastewater W • Water S • Soil l • Liquid A • Air bag C - Charcoal Tube SL • Sludge O • Oil STL cannot accept verbal chan1es. :; 
1Container VOA . Jo ml vial A/G • Amber / Or Glass 1 Liter 250 ml • Glass wide mouth P /0 • Plastic or other ________ Please Fax written chances to • 

(802) 655-1248 

-~ 



\ 
~U.S. ARMY CORPS OF ENGINEERS 'f Fl St:.,..fl<?....-, Af-1 lo G',n,r.-.,..M.l/'I +q \ Lc. b,.)':'i'( 1..,r) c·arp 

CHAINOFCUSTODYRECORD Ill H,rr,rk. S+rc»t. /V1,r,-·.,-.,,;,1e. "wH o,..iS"'{ 
PROJ. NO. PROJECT NAME 

!I,~~ 'f?,. b 
C"f111.o 51, '·P '':i'' H,11 Ltv,d+, II LT/V) ~~ ' 

NO. ""\. Ill 
SAMPLERS: (Signature/ "'~ ~ • -,:. ' 

" 0 ' 

' ' OF $ ,°",.:lVl,':).. 
\ i;t u~·1c1.-1, f ?il l •, , .~.;_:, REMARKS 

CON-

.: ., TAINEAS 
V 1.J ./~ ~~'hl'J' l' '7 9 C/ STA. NO. DATE TIME :; " STATION LOCATION 

OOY 
o. a: ~ /...Q J...o/ t """' 0 qj, <:: u (!) 

qA 
M /1." loJO )4 SHM-q6-r8-~ 1' 12 3 .3 l I I l. I I 
t, .-· X Tt.1F' bLANi-.. o< f.}_ 

/ 
/ 

/ 
/ 

- /u 
' 

!J/Y"/ t V ' 

/ 
:,-- r ,.,, 

i.-, 

/ 

/ 

/ 
V 

/ 
/ 

// 

Relinquished by: (Signature) Date/ Time Received by: (Signatur::J Relinquished by: (Signature) Date I Time Received by: (Signsturt1) 

/ 

_5"'.:.:,--a,1ln30 
rn•Y: A11i0t<L 

I ~ . -;r;' ' 8~S3\0o!3iJYl..j I .I. /. .' ; ;, I (.., - •'-(LI,.,; /u ~.,,, __ .. _-'(_ 
Relinquished by: (Signstu.rs) Date/ Time Received by: /Signotur•J Relinquished by: (Sign11rurt1) Date /Time Received by: /Slgn1ture} 

I I 
Relinquished by: (Signature) Date/ Time Received for Laboratory by: Date/ Time Remarks 

I 
(Signature) 

I 
/1,1),:.,/,,x-' 11.14 ./,_r-

c--·, /::) ,· 
I Distribution: Original Accompanies Shipment; Copy 1 to Sample Custodian; Copy 2 to Coordinarnr Field Files I Cuo;er ~:;,/ I ' - /· I... 

( 

73 □-9 
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( .... ,,,,,,, 
Sll. Burlington 
208 South Park Drive, Suite l 

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

TRENT STL 
• CHAIN OF CUSTODY RECORD 

Report to: Invoice to: ANALYSIS Lab Use Only 

Company: V,~. 11,,..,'3 f,,-ps of "E½'mucs Company: REQUESTED 
Due Date: 

S4ee e -Address: l,c,1,, V ,~j·.,,·,c. R,.9 ,.J Address; I Temp. of coolers -
½-,,.cor-,:1 l'l'ld QI 1 ~,_ - when received (C'): 

Contact: M 'V: \L 11'.o y, ·, ;.\ Contact: 
0 I j 2 I' 1• 1 s -/"I 

Custody Seal Phone: ~1'& '.2 l C ~31 7-._ Phone: N/Y 

Fax: 'll It 3lir isl, I, 3 +""' Intact N/Y 
Fax: I -

Contract/ QI Cf)! Screened 
□ Quote: (X) 0 

Q " 
For Radioactivity 

' 
Sampler's Name Pa.........._\ l,.~e:,1,.,1...r,~ • --

Samplec's Signalu,e .fa,/)~/ <l ~Q " ,J -:- :r-, 
.::( "'-c. "- \,( ee n "'- ..-i ;] 0 q-1 . ti . -Ju 1,A. /~ 00 ~ JN .i, o <I o ,!? 

Pro/. No. Project Name No/Type of Containers1 ¢-I' Oij~'.:l-:;-
'¥ ., . ... r1 

~~ 11\, Sn.L. ,~,,,. H',11 t.-Tn/\ 1J111 r~.r:-vi • a C G -
:re: 0 .J ... [" > VJ () 

Matrix1 Date Time 0 r Identifying Marks of Samplels) VOA 250 P/0 .::. ~ It'~ 1i-t F • 0 
m a ml F:iV' ~v 0 b lab/Sample 10 (lab Use Only) 

' " - ~ . "- I 
,Sa..m () t<t( - - . ' ' iV01 .. /' I I , JI ,-, _..,, \ ;;) , ~ • I I . ' I 

vi J:J/j X ~rl m-9'7-oiP-s ''?. b ~ 3 .3 I I l I ' I 
1.J lf:l~ )( -3,1-l YYl -9'1 • 3 \ C '2) .3 &, 3 3 I I I \ I I 
w - \j_ 1i2.. I? f3c,,,,rv J/ 1 J.._ 

/ 
~ 1-\ .,,,........ 

.,,,,,,~ 

. ...r/ 
r 

/ 

~
nquished by: (Signa'.~"', J Date Time Received by: {Signature/-£/)!0' Date Time Remarks ;:; Coo\e..<S -:; ... repJ 

· W\...0 0<\v-,_ ,,JA r&-o'/ ,..,., ,.., r, 'll/ll!,,LL,I.B3\9SII q 8 5'90 
R~llhqulshed by: (Signature) Date ·nme Received by: (Signature Dale Time I (:oo\<..< 1.-...1\ -s.c-.n"'(lt"'> 

l C'oO'<' c,:,\ Uf11.t',.,.,I '•l_(A,\ \P', 
Relinquished by: (Signature) Date nrne Received by: {Signature Date Time Cltent's de!!very of samples constitutes acceptance of Severn Trent laboratories 

terms and cooditions contained in the Price Schedule. 

'Matrix WW - Wastewater W • Water S - Soil l • Liquid A - Air bag C - Charcoal Tube SL - Sludge 0 - Oil STL cannot accopt verbal changes. 
1Container VOA - 40 ml vial A/G. Amber/ Qr Glass 1 liter 250 mi • Glass wide mouth P/0 - Plastic or other Please Fax written changes to 

(802) 655-1248 



~ 
SEVERN 

TRENT STL 
SEVERN TRENT IABORATORIES, INC. 

Sll. Burlington 
208 South Park Drive, Suite 1 
Colchester, VT 05446 Tel 802 6551203 

Report to: Invoice to: 

Company: 1/s ll. ) c, ,-.s ,rf E=.~; .. "' 
Address: t, 'I £c If • ~d 1 •• • R 7 .__.J • 4.,:.> 

Company:_"""'-...C=--'---------
Address: ___________ _ 

C. o I ,Co/ M'I O f'.7 !cj'L 
Contact: IYl A,<, k V , eo ·). 

Phone: "\11! 3 !lit '83 !'.2= 

Fax: 'j''.} 'b 31g 5s l• 1.3 
Contract/ 

Quote: 

Sampler's Name -~;-,',O:,. b\vM<-<~ 
\3·,1\ M"'--\le.--. 

Proj. No. 

\ 
C~ntatt __________ _ 

Phone: ___________ _ 
Fax: ___________ _ 

Sampler's Slgnat,re f . Blv---
p f,1 .... .( (,,, ls,il 11,tJ,,.) 

No/Type of Containers1 

€QT71J, 
Project Name 

.S\,,e,, i,..,,~ H·1 II LLM.d-f1 I[ L-1 fV\ 

ANALYSIS 

REQUESTED 

Malr!xt:ate Time CI GI ~ {:, ~ Identifying Marks of Samp!e(s) 
o b 

VOA I A/G 12soJP10 I ~ 
llt. ml -

lr..w1~5 t .~. 

lnln 

1141 
1'1;jc 

l",IC'' 

l">IC 
/)ii 

,<1- \~--,i Ar-..,\/ 1_ 1. 
, 

~-t> 

~shf" by: (Slgnat1Jll>i'J,, • / / 
r KJ-ffu,, _ \....__J -, r Lt ~ I A 

Date Time 

I ~el;fuiui.shed by: (Signature) Date nme Received tr;: (Signature Date Time 

\ 

p,,~.R. 

i 
0 

"' 1 
--
~ 01 ~ 

NJ, 

j 
V 
r 

~ 

Remarks 

). U..XJ \-<..('.:, 

,_, r: I 
CHAIN OF CUSTODY RECORD 

.. 

Lab USEi, Only 
Due Dale: 

Temp. of coolers 
when received (C-): 

1 1'73 14 Is 
Custody Seal N / Y 

Intact N / Y 

Screened 
For Radioactivity D 

Lab/Sample ID {Lab Use Only) 

- - -

' 

S
' '(}.•,·(., 

. h ... 1·· • .. ----

· ~. I Reliilquished by: (Signature) 
1 

,., •• - I I I I I Date iL , .I nme 1
1 Received by: (Signature I Date I Time I Client's delivery of samples constitutes acceptance of Severn Trent laboratories 

terms and conditions contained in the Pr!ce Schedule. ., 
g A 

~ 'Matrix WW Wastewater W . water S Sori.i· _l •, liquid A• Airbag C • Charcoal Tube SL• Sludge O • Oil sncannotacceptverbalchanges. 
~ 1Conlainer VOA 40 ml vial A/G • Amber/ Or Glass l Lite{j / ?Ji~I Glass wide mouth P/0 • Plastfc or other__________ Please Fu: written change• to 
:;; (802) 655-1248 

···-··-
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TRENT STL STl Burlington 

208 South Park Drive, Suite 1 
SEVERN TRENT LABORATORIES, INC. Colchester, VT 05446 Tel 802 655 1203 CHAIN OF CUSTODY RECORD 

Report to: Invoice to: ANALYSIS•' cg 1 Lab Use Only 

U 
• ~~ 

Company: <_ ,,.., _.,. ' -:- Company: -- - .. REQUESTED c .:: • 
_.J ' V t" 1----------1 

Address: {,'){;, l(',,
5

. , _ .R k...l Address: J f Temp.ofcoole,s 
':' I' when received (C'): 

C o , - 1 M,9 0)71{? ------------ • 
_u 1 12 1, 1• 1s 

Contact. Mae·/., u. ,,cq·J<i Contact:____________ 0 

Phone: 'l/'111 3~g: tJ!? Phone:___________ N' CustodySeal N/Y 
i.; Intact N / Y 

Fax: ''0 4' 3 1 ! « ,. 1, 3, Fax: f - • Contract/ :...: Screened 
Quote: ..._ ,;r For Radioactivity D 

• ' 
Sampler's Name -t-i, .,,__, Sampler's Signature - ,.S NJ -

1C-tt-r'-<-'<- '-"I.U'Y\u-\-:, f Bl.- · ~ v, o l, 
Ne.."\<..--', ,{Y\e,NC\ II"" '-11 A. ' • A 7 M _All _ jl/ / ( 1- 3 ° ? Q 

Proj. No. / ProJecl Name ' <._) / No/Type of Conta!nersi e; ~ 
B .;/,')11. < 1.. I,_,< 11•1f1 I - I.C 1/ l-11V'l (.. • . ·; 

CG~ - <f'J,~.11'.lQl 
Malrix1 Date Time ::i ~ ldenlifying Marks of Samp!e(s) VOA A/G 250 P/0 ~ L... t ,lf-, r • Q1 f'~ 

: ., . n b l Lt. m1 I'; V 1. r, ()[)/ v Lab/Sample ID (lab Use Only) 

- IV, -.., Y SL.I.I - z.r, <:"" - 2 I-/ ":>, 2, I I I I I I 

'"~ 'l/ .$\-\\..-\\ S' - -z..l.u .... ..., I I I I I ' 
• 11<1" X 5 1-1 I - Cl ,; - .. J ., -i. I I I I I I 

,..,_,o \/ <::>u 1 • '.., - < - .., l/ 3 Z. I I l I I I 

''"'' )(' Q ''--• • q.,. 7 -, r < - ?.. ,j 2., Z I ( ( I I I 
, /,:'"'II, Y. O • • • Q ./_ _ 7 "2, Sl... IC:- .- Z I I-/ ", -, / J f J / / 

1.J - )/ T,c. , y> • a • ., a.,,/ -z._ -, 

----\,'~ ·-;: -
------ 1\,\\1 I 

RJ!l~quished by: (Signalur~) , 
1 

Dale • Tim~. Received by: (Si~ature r-e,t?tr Date Time Remarks 
)<_,_,L, • ... '"111./J. 11.,L.AU ,,L,ri ··- .. ,d,~LJ'1q-•1(,,,:,·,-.~,'f 
'Re'linQuished by: {Signature) Date Tlme Received by; (Signature" -- ~ , ... 

0

Date Tlme 2 Coo /(,rt' ..s S')\;pfRc( 
Rellnqu1shed by: (Signature} Date Time Received by: (Signature Date Time Client's de!tvery of samples constitutes acceptance of Severn Trent Laboratories 

terms and conditions contained in the Price Schedule. 

1Ma!m. WW • Wastewater W . Water S • Soil L • Liquid A - Alt bag C • Charcoal Tube SL - Sludge O - Oil Sn cannot accept verbal chana:es. 
'Container VOA - 40 ml viaf A/G - Amber/ Or Glass 1 liter 250 ml • Glass wide mouth P/0 - Plastic or other________ Pleu• Fax written chan&H to 

(802) 655-1248 
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TRENT STL Slt Burfmgton 

208 South Park Drive, Suite l 
-po.~- I~ 

SEVERN TRENT LABORATORIES, INC. Colchester, VT 05446 Tel 802 655 1203 CHAIN OF CUSTODY RECORD 

Report to: 

Company: I/ S l'le"":j C. 'f''5 .f Gj;,cP<S 

Address: {R<j(p 14,,..j;. •<t. B"' d 
C,,,,eocd P1A 0.'114 ,_ 

Contact: MA r-k. j,('.,,~• '•;t 
Phone: "\1'( 31 S 'R?, 12 

Fax: "!1~ 31,.; 'ilt,t,3 
Contract/ 

Quote: 

Invoice to: 
Company: S q,,,,... e 

Address: __________ _ 

Contact: ___________ _ 

Phone: ___________ _ 

Fax: ___________ _ 

v ' ~le,'s Slgnatu~ ·' ' Sample,'s Name ::f Cl\.<-\<... ,_ ,,_e-c--, "-.f'") ~ _ [ t>ct,,<J. /~, 

N0c"c. "\ (\'\<,.. N "I.\~ ?J&L1 !'A.Ji 1l'l.ci1 P !!11~ -
Proj. No. , 

~<J,]1l, 
. . . /\. r~, Proiect Name , u • l.) Type at Containf!rs1 

2hLP le..,1s HJ ll /.--c,,.,c/ .P, JI L..-rrv'\ 
CI GI -Matrix1I Dale I Time I ~ ~ Identifying Marks of Sample(s) 

?.aoa.f p b 

r1.11t7. 'um< X, Srtm- q/n ·.""\?--.. 

VOA t A/G 12501 P/0 
1 lt. ml 

'·'s,- z.11.{ 

-~ 

ANALYSIS 

REQUESTED 

.., 
' ,•· 

i 
\ 

0 'J ~-
-!: 

<J ~/ 

' ~\if~ 
'312..I l 

~ {E 
Ix se-__m - Cri l..o -S"Q.. <I - IZ.IL/l~IZ..I\ 
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Introduction 

Data Validation Report 
For 

Shepley's Hill Landfill, Devens, MA 
Long Term Monitoring Groundwater Samples 

Samples Collected May 3rd
, 41

'\ 511
', and 6th

, 2004 

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

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

Sample Shipment and Receipt 

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

Holding Times 

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



Volatile Organic Compound (VOC) Analysis 

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

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

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

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the laboratory's practical quantitation limit (PQL) or reporting limit 
(RL) for all the associated method blanks and trip blanks. The three associated method blanks 
(VBLKI7, VBLKJ2, and VBLKK6) were reported to contain estimated levels of 1,2,4-
trichlorobenzene, hexachlorobutadiene, naphthalene, sec-butylbenzene, n-butylbenzene and 
1,2,3-trichlorobenzene which were below the PQL or RL. The samples affected were 
appropriately qualified by the laboratory with a "B", denoting that these target analytes were also 
detected in their associated method blanks. The four trip blank samples did not have any reported 
detections below the PQL or RL. The equipment blank sample exhibited methylene chloride 
contamination at 7 .0 ug/L. Since methylene chloride was not detected in any of the samples, the 
data did not require qualification for this target analyte. All results are acceptable, valid, and 
useable based on field, shipping and laboratory contamination. 

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

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

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

Matrix Spike/Matrix Spike Duplicate /MS/MSD) Results: One set of matrix spike/matrix spike 
duplicate (MS/MSD) samples was submitted to the laboratory for analysis. The MS/MSD was 
performed on sample SHL-19. All of the 84 target analytes were spik9d into the MS/MSD 
samples. The laboratory reported that 7 out of 184 of the target analytes were outside of the 
laboratory's acceptance limits for accuracy, and 0 out of84 of the values were outside the 
laboratory's acceptance limits for precision (RPDs). The outages of2-chloroethyl vinyl ether 
indicate a low bias to the sample results for this target analytes and are qualified as "UJ". 
Historically, these compounds have not been reported at the site and the qualified undetected 
values are not considered significant. The compound 2-chloroethyl vinyl ether exhibited zero 
percent recoveries in both the matrix spike and the matrix spike duplicate samples, which the 
laboratory suspects may be attributed to the acid preservation of the sample. The low bias is 
noted and all results are acceptable, valid, and usable with the stated validation qualifiers. The 
recoveries ofbromomethane, 2-chlorotoluene, and 1,1,2,2-tetrachloroethane exhibited 
marginally high recoveries in the MS and MSD QC samples, however since none of these 
compounds were detected in the original sample, the results would not be affected and require no 
qualification. 

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

Target Analyte List (T AL) Metals Analysis 

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

Initial Calibration: All of the Method 60 I OB and 74 7 IA (mercury) specific initial calibration 
acceptance criteria were within the acceptance limits for all of the target analytes. 

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

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at 
levels above the Contract Required Detection Limit (CRDL) for preparation blank and 
equipment blank samples, except for zinc, which was detected at 30.9 ug/1. Zinc is a common 
laboratory contaminate and the results were not affected. All results are acceptable, valid and 
useable based on laboratory and field contamination. 
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Field Duplicate Sample Results: The results of the metals for sample SHM-96-SB, and its 
duplicate, sample SHM-DUP, show less than 20% relative percent difference (RPD) for all 
analytes detected above the CRDL. All results are acceptable for precision. 

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

Matrix Spike (MS) and Post Digestion Spike: One set of matrix spike (MS) and duplicate 
samples was analyzed for this project. The MS was performed on sample SHL-l 9S. All MS 
recoveries are within the 75-125% recovery acceptance limits, except for silver at 151.8% 
recovery. The laboratory suspects the high recovery was due to a matrix interference. The result 
for silver on sample SHL-19 will be qualified as 1.0 UJ ug/1. For analytes, which showed 
concentrations above the CRDL, the duplicate RPDs are within the 20% acceptance limit. All of 
the metals results for the post digestion spike sample were within the 75-125% recovery 
acceptance limits. All results are acceptable, valid and useable with the noted qualifier applied. 

General Inorganic Analyses 

Sixteen groundwater samples were analyzed for general inorganic analyses, including Alkalinity 
by EPA method 3 IO. I, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride) by EPA method 
300.0, Biochemical Oxygen Demand (BOD) by EPA method 405.1, Chemical Oxygen Demand 
(COD) by EPA method 410.1, Total Hardness by Standard Method 2340B, Total Dissolved 
Solids (TDS) by EPA method 160.1, Total Suspended Solids (TSS) by EPA method 160.2, Total 
Organic Carbon (TOC) by SW846 method 9060 and Cyanide by EPA method 335.4. In addition, 
the laboratory analyzed one field duplicate (SHM-DUP, a duplicate of sample SHM-96-SB) and 
one equipment blank (SHL-EB, dated 5/4/04). 

Method Blank and Equipment Blank Results: All target analytes for all of the general inorganic 
analyses were undetected at levels above the laboratory's reporting limit (RL) or practical 
quantitation limit (PQL) for method blank samples, except for sulfate performed on 5-7-04, at 
0.33 mg/I and chloride performed on 5-8-04, at 0.25 mg/I. None of the affected sample results 
required qualifications since the results were greater than five times the associated method blank 
contamination. The equipment blank was reported to contain the following inorganic target 
analytes above the reporting limits; TDS at 5.0 mg/!, chloride at 0.24 mg/I, nitrate at 0.23 mg/!, 
ortho-phosphate at 0.31 mg/!, alkalinity at 6.1 mg/!, BODS at 2.1 mg/! and TOC at 5.1 mg/I. The 
levels of contamination for TDS and alkalinity did not affect the sample results since they were 
greater than five times the associated equipment blank contamination. The sample results for 
nitrate, ortho-phosphate, BODS and TOC required qualification as a result of the equipment 
blank contamination. All of the non-detected results for nitrate, ortho-phosphate, BODS and 
TOC were qualified with "UJ", denoting that they were estimated at the laboratory reporting 
limits. All of the results detected below the stated level of contamination of the equipment blank 
for nitrate, ortho-phosphate, BODS, and TOC were qualified with "J", denoting an estimated 
value. Refer to the Groundwater Analytical Results Table for an evaluation of the qualified 
general chemistry results. 
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Field Duplicate Sample Results: The results of the general inorganic analyses for sample SHM-
96-5B, and its duplicate, sample SHM-DUP, showed less than 20% relative percent difference 
(RPD) for all detected analytes for precision. All of the field duplicate inorganic results are 
acceptable and useable. 

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

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

Conclusions 

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

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

• Metals Analyses: All MS recoveries are within the 75-125% recovery acceptance limits, 
except for silver at 151.8% recovery. The laboratory suspects the high recovery was due to a 
matrix interference. The result for silver on sample SHL-19 were be qualified as 1.0 UJ ug/1. 

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

• Nitrate, ortho-phosphate. BODS and TOC: The equipment blank was reported to contain the 
following inorganic target analytes above the reporting limits; TDS at 5.0 mg/I; chloride at 
0.24 mg/I; nitrate at 0.23 mg/I; ortho-phosphate at 0.31 mg/I; alkalinity at 6.1 mg/I; BODS at 
2.1 mg/I; and TOC at 5.1 mg/I. The levels of contamination for TDS and alkalinity did not 
/lffect the sample results since they were greater than five times the associated equipment 
blank contamination. The sample results for nitrate, ortho-phosphate, BODS and TOC 
required qualification as a result of the equipment blank contamination. All of the non­
detected results for nitrate, ortho-phosphate, BODS and TOC were qualified with "UJ", 
denoting that they were estimaied at the laboratory reporting limits. All of the results 
detected below the stated level of contamination of the equipment blank for nitrate, ortho­
phosphate, BODS and TOC were qualified with "J", denoting an estimated value. Refer to 
the Groundwater Analytical Results Table for an evaluation of the qualified general 
chemistry results. 
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TABLE 8-1 

Sample Preparation and Analysis Methods, 
, , Containers Holdim! Times and Preservatives 

Parameter Prcpa- Analysis Sample Minimum Preservative Holding 
ration Method' Containcr2 Volume Time (VTS)3 

Method 

voes 5030B 8260B 3 X 40 rnL vials 40mL HCI to pH 14 days 
with Teflon <2 (No 
septa screw Headspace) 
cans4 4°+/- 2°c 

Metals 5 3010A 6010B - I-Liter HDPE 300 mL HNO, to pH 180 days ( except Hg) 
Trace <2 28 days (Hg) 
ICAP or 
7000 
series 

Hardness NA SM2340B I00mL 180 days 
Cyanide NA 335.4 500-mL HDPE 500mL NaOH to pH 14 days 

> 12, 4"+!-
2°C 

Anions 6 NA 300 500-mL HDPE I00rnL 4°+/- 2°c 48 hours for ortho-
Phosphate and 
Nitrate; 28 days for 
Sulfate and Chloride 

Alkalinity NA 3 IO.I I00rnL 14 days 
TDS NA 160.1 I00rnL 48 hours. 
COD NA 410.1 250-mLHDPE 250 mL H2SO4 to pH 28 days 

< 2, 4°+/- 2°c 
BODS NA 405.1 I-Liter HDPE I000mL 4°+/- 2°C 48 hours 
TSS NA 160.2 I-Liter HDPE 1000 mL 4"+!- 2"C 7 davs 
TOC NA 9060 3 X 40 mL vials 40mL H2SO4 to pH 28 days 

with Teflon < 2, 4°+/- 2°C 
septa screw 
cans4 

"Methods for Chemical Analysis of Water and Wastes", Cincinnati, OH, March 1979, EPA 600-4-79-020. 
"Test Methods for Evaluating Solid Waste, Physical and Chemical Methods", U.S. EPA SW-846, 3rd Edition. 

2 Additional sample containers/volume are required for matrix quality control samples. 
3 VTS - Verified Time when the Sample was collected. 
4 Three vials will be shipped to the laboratory; one will be measured for pH at the laboratory to verify that the 
sample has been preserved correctly (i.e. pH less than 2). 
5 TAL metals include Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium, 
Thallium, Vanadium, and Zinc. 
6 Anions include Nitrate, Sulfate, Orthophosphate and Chloride. 

NA= Not Applicable Hg= Mercury 
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Data Quality Evaluation Report 
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Introduction 

Data Validation Report 
For 

Shepley's Hill Landfill, Devens, MA 
Long Term Monitoring Groundwater Samples 

Samples Collected November 15, 16, and 17, 2004 

Groundwater samples from fourteen locations were collected on November 15, 16, and 17, 2004. 
The fourteen samples were collected from Shepley's Hill Landfill at the former Fort Devens. 
Three of the wells near Molumco Road (off-site), Ayer, Massachusetts, were not sampled 
because the area was flooded. Normally, these three wells are sampled. Monitor well SHM-99-
32X, damaged by a snowplow, and monitoring well SHM-99-3 IA, which was damaged by frost 
heaves, have not been repaired. The samples were analyzed at Severn Trent Laboratories (in 
Colchester, VT) for Volatile Organic Compounds (VOCs), Target Analyte List (TAL) Metals, 
Alkalinity, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride), Biochemical Oxygen 
Demand (BODS), Chemical Oxygen Demand (COD), Total Hardness, Total Dissolved Solids 
(TDS), Total Suspended Solids (TSS), Cyanide and Total Organic Carbon (TOC). Refer to the 
Groundwater Analytical Results Table (Table 7-4). 

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

Sample Shipment and Receipt 

All sample coolers were packed with ice in the field and shipped to the laboratory by FedEx. 
Sample shipments were received at the laboratory on November I 6, 17, and 18, 2004. All 
samples were appropriately preserved by the procedures shown in Table 8-1, except for several 
cyanide samples which required additional sodium hydroxide to adjust the pH to greater than 12. 
Additional preservative was added by the laboratory upon receipt to the following samples; 
SHL-20, SHL-11, SHL-22, SHM-96-22B, SHM-96-5B, SHM-96-5C and SHL-DUP-04B. There 
were no other sample shipment or receipt anomalies associated with these samples. 

Holding Times 

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



Volatile Organic Compound (VOC) Analysis 

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

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

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

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were 
undetected at levels above the laboratory's reporting limit (RL) for all the associated method 
blanks and trip blanks. The associated method blank (VBLKT4) was reported to contain 1,2,3-
trichlorobenzene, which was below the RL of 5.0 ug/1, at 1.3 J ug/1. The affected samples were 
appropriately qualified by the laboratory, with a "B", denoting that this target analyte was also 
detected in the associated method blank. The three trip blank samples did not have any reported 
detections below the RL. The equipment blank sample, SHL-EB-04B, exhibited methylene 
chloride contamination at 12 ug/1. Since methylene chloride was not detected in any of the 
samples, the data did not require qualification for this target analyte. All results are acceptable, 
valid, and useable based on field, shipping and laboratory contamination. 

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

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

Laboratory Control Sample/Laboratory Control Duplicate (LCS/LCSD): The laboratory 
reported two sets ofLCS/LCSD's (identified as MCNAB LCS and MCNAC LCS) were 
performed with the samples. The laboratory reported that all of the target analytes were within 
the laboratory's acceptance limits for accuracy and precision, except for a few marginal 
exceedances. Only 6 out of 168 and 5 out of 168 of the target analytes exceeded their percent 
recoveries for the respective LCS/LCSDs performed. None of these LCS target analyte outages 
were detected in any of the samples ( except for tetrahydrofuran below the RL in sample SHM-
96-5B and SHM-96-5C) and did not significantly affect the sample results. According to the 
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USACE document EM 200-1-3, Appendix I, "Shell For Analytical Chemistry Requirements", 
six sporadic marginal failures are allowed to exceed the LCS acceptance limits for Method 
8260B with a list of 84 target analytcs. All of the 84 target analytcs were spiked into the 
LCS/LCSD samples. The LCS/LCSD QC sample results support the sample data and all of the 
VOC results arc acceptable, valid, and usable. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of matrix spike/matrix spike 
dup(icatc (MS/MSD) samples was submitted to the laboratory for analysis. The MS/MSD was 
performed on sample SHL-19. All of the 84 target analytes were spiked into the MS/MSD 
samples. The laboratory reported that 10 out of 168 of the target analytcs were outside of the 
laboratory's acceptance limits for accuracy, and O out of84 of the values were outside the 
laboratory's acceptance limlis for precision (RPDs). The outages of2-chloroethyl vinyl ether 
indicate a low bias to the sample results for this target analytes and arc qualified as "UJ". 
Historically, these compounds have not been reported at the site and the qualified undetected 
values arc not considered significant. The compound 2-chloroethyl vinyl ether exhibited zero 
percent recoveries in both the matrix spike and the matrix spike duplicate samples, which the 
laboratory suspects may be attributed to the acid preservation of the sample. The low bias is 
noted and all results arc acceptable, valid, and usable with the stated validation qualifiers. The 
recoveries of vinyl acetate, mcthacrylonitrilc, tctrahydrofuran, and I, 1,2,2-tetrachloroethane 
exhibited marginally high recoveries in the MS and MSD QC samples, however since none of 
these compounds were detected in the original sample ( except for tetrahydrofuran already 
qualified with a "J"), the results would not be affected and require no additional qualification. 

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

Target Analyte List (TAL) Metals Analysis 

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

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

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

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at 
levels above the Contract Required Detection Limit (CRDL) for preparation blank and 
equipment blank samples. All results are acceptable, valid and uscable based on laboratory and 
field contamination. 
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Field Duplicate Sample Results: The results of the metals for sample SHM-96-5B, and its 
duplicate, sample SHM-DUP, show less than 20% RPD for all analytes detected above the 
CRDL. All results are acceptable for precision. 

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

Matrix Spike (MS) and Post Digestion Spike: One set of matrix spike (MS) and duplicate 
samples was analyzed for this project. The MS was performed on sample SHL-l 9S. All MS 
recoveries are within the 75-125% recovery acceptance limits. For analytes, which showed 
concentrations above the CRDL, the duplicate RPDs are within the 20% acceptance limit. All of 
the metals results for the post digestion spike sample were within the 75-125% recovery 
acceptance limits. All results are acceptable, valid and useable. 

General Inorganic Analyses 

Fourteen groundwater samples were analyzed for general inorganic analyses, including 
Alkalinity by EPA Method 310.1, Anions (Nitrate, ortho-Phosphate, Sulfate, and Chloride) by 
EPA Method 300.0, Biochemical Oxygen Demand (BOD) by EPA Method 405.1, Chemical 
Oxygen Demand (COD) by EPA Method 410.1, Total Hardness by Standard Method 2340B, 
Total Dissolved Solids (TDS) by EPA Method I 60.1, Total Suspended Solids (TSS) by EPA 
Method 160.2, Total Organic Carbon (TOC) by SW846 Method 9060 and Cyanide by EPA 
method 335.4. In addition, the laboratory analyzed one field duplicate (SHM-DUP, a duplicate 
of sample SHM-96-5B) and one equipment blank (SHL-EB, dated 11/17/04). 

Method Blank and Equipment Blank Results: All target analytes for all of the general inorganic 
analyses were undetected at levels above the laboratory's reporting limit (RL) for the method 
blank samples, except for chloride and ortho-phosphate performed on 11-24-04, at 0.31 mg/I and 
0.20 mg/I, respectively. None of the chloride sample results required qualifications since the 
results were greater than five times the associated method blank contamination. All of the 
affected sample results (SHL-4 and SHL-19) for ortho-phosphate were qualified with a "B", 
denoting that they were also detected in the method blank performed on 11-24-04. The 
equipment blank was reported to contain the following inorganic target analytes above the 
reporting limits; TDS at 107 mg/I, alkalinity at 6.3 mg/I, BOD5 at 3.1 mg/I, and TOC at 5.7 mg/I. 
The levels of contamination for TDS, BOD5 and alkalinity affected the sample results since they 
were greater than five times the associated equipment blank contamination for almost all the 
samples. The sample results for TDS, BOD5 and TOC required a "B" qualifier, denoting that 
these target analytes were also detected in the equipment blank. The equipment blank results for 
TSS, chloride, sulfate, nitrate, ortho-phosphate, COD and hardness were free of contamination. 
Refer to the Groundwater Analytical Results Table for an evaluation of the qualified general 
chemistry results. 

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

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

Matrix Spike (MS) and Duplicate Results: One set of matrix spike and duplicate samples was 
analyzed for Anions and TOC. All MS and duplicate results were within the laboratory's 
acceptance limits for accuracy and precision, except for sulfate, which was recovered slightly 
above the acceptance limit of75-125%, at 126%. The laboratory was not requested to perform 
any MS/MSDs on any of the inorganic parameters, except TOC, which was not performed or 
reported. All of the results are valid and useable based on matrix effects and laboratory duplicate 
prec1s10n. 

Conclusion 

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

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

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

• General Inorganic Chemistry Analyses: The sample results for SHL-4 and SHL-19 for ortho­
phosphate were qualified with a "B", denoting that they were also detected in the method 
blank performed on 11-24-04. The equipment blank was reported to contain the following 
inorganic target analytes above the reporting limits; TDS at I 07 mg/I, alkalinity at 6.3 mg/I, 
BOD5 at 3.1 mg/I and TOC at 5.7 mg/I. The levels of contamination for TDS, BOD5 and 
alkalinity affected the sample results since they were greater than five times the associated 
equipment blank contamination for almost all the samples. The sample results for TDS, 
BOD5 and TOC required a "B" qualifier, denoting that these target analytes were also 
detected in the equipment blank. The equipment blank results for TSS, chloride, sulfate, 
nitrate, ortho-phosphate, COD and hardness were free of contamination. Refer to the 
Groundwater Analytical Results Table for an evaluation of the qualified general chemistry 
results. 

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

• All of the ortho-phosphate results were qualified with "J's" or "UJ's", which denotes an 
estimated concentrations or reporting limits due to several QC outages in the LCS and 
calibration blank contamination. The sample results are acceptable, valid, and useable with 
the noted qualifiers applied. 
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TABLE 8-1 

Sample Preparation and Analysis Methods, 

' ' 
Containers Holdin!! Times and Preservatives 

Parameter Prepa- Analysis Sample Minimum Preservative Holding 
ration Method 1 Containcr2 Volume Time (VTS)3 

Method 

voes 5030B 8260B 3 X 40 mL vials 40 mL HCI to pH 14 days 
with Teflon <2(No 
septa screw Hcadspacc) 
cans4 4°+1- 2°c 

Metals 5 3010A 6010B - I-Liter HDPE 300ml HNO3 to pH 180 days ( except Hg) 
Trace <2 28 days (Hg) 
ICAP or 
7000 
series 

Hardness NA SM2340B l00 mL 180 days 
Cyanide NA 335.4 500-mL HDPE 500 mL NaOH to pH 14 days 

> 12, 4°+/-
2°C 

Anions 6 NA 300 500-mL HDPE 100ml 4°+1- 2°c 48 hours for ortho-
Phosphate and 
Nitrate; 28 days for 
Sulfate and Chloride 

Alkalinity NA 3 IO.I l00 mL 14 days 
TDS NA 160.1 l00 mL 48 hours . 
COD NA 410.1 250-mL HDPE 250 mL H,SO4 to pH 28 days 

< 2, 4°+/- 2°C 
BODS NA 405.1 I-Liter HDPE IO00mL 4°+/- 2°c 48 hours 
TSS NA 160.2 I-Liter HDPE IO00mL 4°+!- 2°C 7 davs 
TOC NA 9060 3 X 40 mL vials 40mL H2SO4 to pH 28 days 

with Teflon < 2, 4°+/- 2°C 
septa screw 
cans4 

"Methods for Chemical Analysis of Water and Wastes", Cincinnati, OH, March 1979, EPA 600-4-79-020. 
"Test Methods for Evaluating Solid Waste, Physical and Chemical Methods", U.S. EPA SW-846, 3rd Edition. 

2 Additional sample containers/volume arc required for matrix quality control samples. 
3 VTS - Verified Time when the Sample was collected. 
4 Three vials will be shipped to the laboratory; one will be measured for pH at the laboratory to verify that the 
sample has been preserved correctly (i.e. pH less than 2). 
5 TAL metals include Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Selenium, Silver, Sodium, 
Thallium, Vanadium, and Zinc. 
6 Anions include Nitrate, Sulfate, Orthophosphate and Chloride. 

NA= Not Applicable Hg= Mercury 
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SHEPLEY'S HILL LANDFILL 
LONG TERM MONITORING 
DEVENS, MASSACHUSETTS 

MAY 5, 2004 - QA SAMPLING EVENT 

CHEMICAL QUALITY ASSURANCE REPORT 
No. E0776-050504 

Executive Summa,y 

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

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

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

The QA and primary laboratory's reporting limits were comparable, except for metals 
where the QA laboratory's reporting limits were between two and ten times higher. The primary 
laboratory reported the sample IDs in which tentatively identified compounds (TICs) were 
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detected. The QA sample SHM-96-5B was reported to contain no TICs. This CQAR is based on 
the laboratory reporting limits because the detection limits were not always provided or well 
defined. 

QA analyses were performed by AMRO Environmental Laboratories, Inc., 111 Herrick 
Street, Merrimack, NH, 03054 and Severn Trent Laboratories, Inc., 450 William Pitt Way, 
Pitts.burgh, PA 15238-1330. The primary laboratory was Severn Trent Services, 208 South Park 
Drive, Suite I, Colchester, VT, 05446. 
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Table l 
Oualitv Assurance Solit Samole Data Comoarison Summarv 

Overall A,:,reement (l) Ouantitative A,:,reement /2) 
Method Parameter Number Percent Number Percent 
8260B Volatiles 66/66 100 11/11 100 

6020/7471 Metals/Mercurv 22/23 95.7 14/15 93.3 
9010B Cvanide 1/1 JOO NA NA 
300.0 Anions 4/4 100 313 100 
410.1 COD 1/1 100 1/1 100 
405.1 BOD 1/1 JOO NA NA 
310.1 Alkalinitv 1/1 100 1/1 JOO 
130.2 Hardness 1/1 JOO 1/1 100 
160.1 TDS 1/1 100 1/1 100 
160.2 TSS 0/1 0 0/1 0 
9060 TOC 1/1 JOO l /1 100 
Total 99/101 98.0 37/40 92.5 

NOTES: 
(I) Represents the number and percentage agreement of all dcterminutions including analytcs not detected by either laboratory, 
(2) Represents the number and percentage agreement of only those determinations where an analytc was detected by at least one 
laboratory. 

TABLE2 
OA ANALYSES PERFORMED 

Samole ID Matrix Samole Date ANALYSIS 
SHM-96-5B-QA Water 5-4-04 5030B/8260B-Volatiles 

3010A/6010B-ICP Metals, 7470A-Mercury 
90 I OB-Cyanide 
300.0-Anions by Ion Chromatography 
410.1-COD 
405.1-BOD 
310.1-Total Alkalinity as CaCO3 
2340B-Total Hardness by Calculation 
160.1-Total Dissolved Solids (TDS) 
160.2-Total Suspended Solids (TSS) 
9060-Total Ornanic Carbon /TOC) 

Trio Blank Water 5-4-04 5030B/8260B-Volatiles 
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SHEPLEY'S HILL LANDFILL 
LONG TERM MONITORING 
DEVENS, MASSACHUSETTS 

MAY 5, 2004 QA SAMPLING EVENT 

CHEMICAL QUALITY ASSURANCE REPORT 
No. E0776-050504 

QA Findings 

1. QA sample shipping and chain-of-custody deficiencies. 

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

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

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

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

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

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

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

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

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



Laboratorv Control Sample: The QA laboratory spiked the LCS with all 66 target 
analytes. The spiking levels, percent recoveries, and the QC limits were appropriately indicated 
in the report. The QA laboratory reported that the LCS-5/15/04 was within the acceptance 
limits for all of the target analytes, except for! ,4-dioxane, tertiary butanol, acetone, 
dibromochloromethane, and bromoform. None of these compounds w,ere detected in any of the 
samples and there is no effect on the data. 

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

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

2b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

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

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

Matrix Spike/Matrix Spike Duplicate (MSIMSD): The primary laboratory reported that all of the 
84 target analytes were within the laboratory's acceptance limits for accuracy and precision for 
sample SHL-l 9MS and SHL-l 9MSD, except for bromochloromethane, 2-chloroethyl vinyl 
ether, 2-chlorotoluene and I, 1,2,2-tetrachloroethane. This would not significantly affect the 
sample results, since none of the compounds were detected in any of the samples. The 2-
chloroethyl vinyl ether was not detected in the sample SHL-19 and a low bias to these non­
detects would be expected for this sample. These exceedences were properly documented in the 
case narrative and on the form Ill's. 

Surrogates: All of the surrogate recoveries for the samples and the QC samples were within the 
laboratory's acceptance limits. 
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3. The data comparison for ICP metals by Methods 6010B and mercury by 7470A. 

There were 22 ICP-metals determinations and one mercury determination. In 16 of these 
determinations, target analytcs were detected by one or both laboratories. There was overall 
agreement in 22 (95.7%) of the cases and quantitative agreement in 15 out of 16 (93.8%) of the 
cases. One major data comparison discrepancy was noted for aluminum in which the QA 
laboratory reported 330 ug/1 and the primary laboratory reported 17.6 U ug/1. 

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

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

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

Laboraton, Control Sample (LCS): The QA laboratory reported that all of the LCS results were 
within the laboratory's acceptance limits of80-120%. The QA laboratory provided the spike 
amount, percent recoveries and the QC limits in all the data reports. 

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

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

3b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laboratorv Control Samples (LCS/LCSDs): The primary laboratory reported that all of the target 
analytes were recovered within the acceptance limits of75-125% recoveries. 

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

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

4. Data comparison for cyanide by Method 9010B. 

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

4a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laboratorv Control Sample (LCS): The QA laboratory reported that the LCS result for cyanide 
was within the laboratory's acceptance limits of90-l 10%, at 98.5%. All of the spike levels, 
percent recoveries and QC limits were appropriately indicated in the QA laboratory's report. 

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

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

4b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

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

Matrix Spike (MS): The primary laboratory reported that the MS sample SHL-19MS was 
recovered within the acceptance limits of75-125% for cyanide at 102.1%. 
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Laboratorv Duplicate: The primary laboratory reported that the laboratory duplicate sample 
results (both non-detects) were within the laboratory's acceptance limits for cyanide. 

5. Data comparison for anions by Method 300.0. 

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

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

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

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

Laboratorv Control Samples (LCS): The QA laboratory reported that the LCS results for anions 
were within the laboratory's acceptance limits of90-l 10%. All of the spike levels, percent 
recoveries, and QC limits were appropriately indicated in the QA laboratory's report.. 

Matrix Spike/Matrix Spike Duplicate (MSIMSDs): The QA laboratory reported that the MS/MSD 
results for anions were within the laboratory's acceptance limits for accuracy at 90-110% and 
precision at 20% RPD, except for ortho-phosphate at 80.4% and 82% recoveries. A slight low 
bias to the sample result for ortho-phosphate would be expected. All of the spike levels, percent 
recoveries, and QC limits were appropriately indicated in the QA laboratory's report. 

Laboratorv Duplicate: The QA laboratory did not report any duplicate results for anions. 

Sb. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laboratorv Control Samples (LCSs): The primary laboratory reported that all the LCS/LCSD's 
for anions were within the laboratory acceptance limits for accuracy at 85-1 I 5% and precision at 
20% RPD, except for nitrate and ortho-phosphate at I I 7% and I 35%, respectively. The spike 
amount added and percent recoveries were all provided in the report. 
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Matrix Spike (MS): The primary laboratory did not report any MS results for sample SHL-19MS, 
although it was requested on the chain-of-custody. The evaluation of matrix effects on the 
sample could not be determined. 

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

6. Data comparison for COD by Method 410.1. 

There was one COD determination. The primary laboratory reported COD at 29.9 mg/L 
and the QA laboratory reported COD at 38 J mg/I. There was l 00% overall and quantitative 
agreement for this determination. 

6a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laboratorv Control Samples (LCS): The QA laboratory reported that the LCS result for COD 
was within the laboratory's acceptance limits of80-120%, at 98.5%. All of the spike levels, 
percent recoveries, and QC limits were appropriately indicated in the QA laboratory's report. 

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

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

6b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laboratorv Control Sample (LCS/LCSD): The primary laboratory reported that the LCS/LCSD 
for COD were within the acceptance limits for accuracy (85-1115%) and precision (20% RPD). 
The spike amount added and percent recoveries were all provided in the report. 
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Matrix Spike/Matrix Spike Duplicate (MSIMSDs): The primary laboratory was not requested to 
perform MS/MSD's on any of the samples for COD and no evaluation of accuracy and precision 
based on matrix effects could be made. 

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

7. Data comparison for BOD by Method 405.l. 

There was one BOD determination. No BOD was detected by either laboratory. There 
was I 00% overall agreement for this determination. No data discrepancy was noted. 

7a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laboratorv Control Samples (LCSILCSDs): The QA laboratory reported that the LCS/LCSD 
recoveries for BOD were within the laboratory's acceptance limits for accuracy ofS0-120% and 
precision at 20% RPD, at 94.5%, l 02% and 7.41 % RPD, respectively. All of the spike levels, 
percent recoveries, and QC limits were appropriately indicated in the QA laboratory's report. 

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

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

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

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

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

Laboratorv Control Sample (LCS/LCSDs): The primary laboratory reported that the LCS/LCSD 
results for BOD were within the acceptance limits for accuracy and precision, at 98% and 100% 
recoveries with a RPD of 2%. The spike amount added and percent recoveries were all provided 
in the report. 
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Matrix Spike/Matrix Spike Duplicate (MSIMSDs): MS/MSD's are not applicable to BOD 
analysis and were not requested on the C-O-C. Refer to the LCS for accuracy verification. 

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

8. Data comparison for alkalinity by Method 310.1. 

There was one alkalinity determination. Both laboratories detected alkalinity in the QA 
sample SHM-96-5B. There was I 00% overall and quantitative agreement for this determination. 
No data discrepancy was noted. 

Sa. Batch QC Evalua.tion for the QA laboratory-AMRO. 

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

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

Labora/0111 Control Sample (LCS): The QA laboratory reported that the LCS recovery for 
alkalinity was within the laboratory's acceptance limits for accuracy (80-120%), at 102%. All of 
the spike levels, percent recoveries and QC limits were appropriately indicated in the QA 
laboratory's report. 

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

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

Sb. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laboratorv Control Sample/LCS Duplicate (LCSILCSDs): The primary laboratory reported that 
the LCS/LCSDs for alkalinity were within the acceptance limits of 85-115% for accuracy and 
within 20% RPD for precision. The spike amount added, percent recoveries, and QC limits were 
all provided in the report. 
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Matrix Spike/Matrix Spike Duplicate (MSIMSDs): The primary laboratory reported that the MS 
for alkalinity was recovered within the acceptance limits of75-125% at 100.0%. 

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

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

There was one hardness determination. Both laboratories detected hardness in the QA 
sample SHM-96-5B. There was I 00% overall and quantitative agreement for this determination 
and no data discrepancy was noted. 

9a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

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

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

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

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

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

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

Laboraton1 Control Samples (LCS/LCSD 's): The primary laboratory did not report any LCS 
results for hardness. Based on the trace metals results for calcium and magnesium the results 
were within the acceptance limits. 
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Matrix Spike/Matrix Sipke Duplicate (MSIMSDs): The primary laboratory did not report any 
MS/MSD results for hardness. Based on the trace metals results for calcium and magnesium the 
results were within the acceptance limits. 

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

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

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

10a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

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

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

Laborat01y Duplicate: The QA laboratory did not report any duplicate sample results. 

10b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

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

Matrix Spike/Matrix Sipke Duplicate (MSIMSDs): MS/MSD's arc not applicable for TDS and 
TSS. 

Laboratorv Duplicate: The primary laboratory reported the duplicate sample results for SHL-
l 9DUP were within the acceptance limits of20% RPD for TDS and TSS at 0% and 0% RPD's, 
respectively. 

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

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

Ila. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

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

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

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

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

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

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

11 



Laboratorv Control Sample/Duplicate (LCSILCSD 's): The primary laboratory reported that the 
LCS/LCSD's for TOC were within the acceptance limits for accuracy (85-115%) at 107% and 
I 03%, and for precision (20% RPO) at 3%. The spike amount added, percent recoveries, and the 
QC limits were all provided in the report. 

Matrix Spike/Matrix Sipke Duplicate (MSIMSDs): The primary labor?tory did not report any 

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

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

12. References. 

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

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

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

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

- Both values arc less than respective detection limit (N<MDL) 
- N1<MDL1 and N2>MDL2 but <MDL1* 
- Both values arc above respective detection limit (N>MDL) and difference between two values satisfies 

conditions below 

For all analyses in a water matrix and for metals analysis in soil: 
gx difference 
For all other analyses: 
:S4X difference 

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

- N1<MDL1 and N2>MDL2 and the difference between values N:2 * does not exceed the upper limit (described 
below) defining a minor data discrepancy 

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

For all analyses in a water matrix and for metals analysis in soil: 
2X <difference::c3X 
For all other analyses: 
4X<difference::c5X 

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

- N1<MDL 1 and N2>MDL2 and the difference between values N2 and MDL,* exceeds the limit (described below) 
defining a major data discrepancy 

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

For all analyses in a water matrix and for metals analysis in soil: 
> 3X difference 
For all other analyses: 
>5X difference 

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

Key to data qualifiers: 
B - detected in method blank 
DO - Diluted out 
J - estimated value, above MDL but below practical quantitation limit 
NA - Not analyzed 
ND - Not detected 
NR - Not reported 



APPENDIXB 

DATA COMPARISON TABLES 



QA SAMPLE No.: 
QA FIELD ID: 

QA ANAL YSlS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANALYSIS METHOD: 

Target Analytc 

Dichlorodifluoromcth:me 
Chloromcthane 
Vinyl Chloride 
Bromomcthnnc 
Chloroethanc 
Trichlorotluoromethany 
Acrolcin 
Freon TF 
1.1-Dichloroethene 
Acetone 
Methyl Iodide 
Carbon Disulfide 
Ally] Chloride 
Meth}·lenc Chloride 
Acrylonitrile I 

trans- I ,2-Dichlorocthenc 
1,2-Dichloroethene (total) 
Mcthyl-t-Butyl Ether 
I ,1-Dichlorocthanc 
Vinyl Acetate 
Chiaro rcnc 

cis-1,2-Dichlorocthene 
2-Butanonc 
Proionitrilc 
Methucrylonitri!c 
Bromochloromcthanc 
Tctrahydrofuran 
Chloroform 
I, 1, I-Trichloroethane 
Cnrbon Tctmchloridc 
lsobuty! Alcohol 
Benzene 
1.2-Dichloroetlrnnc 
Trichlorocthcne 
1,2-Dichloropropanc 
Methyl Mcthacrylntc 
Dibromomethanc 
1,4-Dioxanc 
Bromodichloromcthanc 
2-Ch\oroethyl Vinyl Ether 
cis-1,3-Dichloro ro enc 

COi\WAIUSON OF QA & CONTRACTOR RESULTS 
PROJECT: SHEPLEY'S H1LL LANDHLL, SPRING 2004 

10405037-0IA CONTRACTORS SAMPLE No.: 
ISHi\·1-96-SH-QA 
15/15/04 
AMRO 
5030B 
8260B 

i CONTRACTORS FIELD ID: 
CONTRACTOR'S ANALYSIS DATE 

CONTRACTOR'S LABORATORY: 
i EXTRACTION METHOD: 

ANALYSIS METHOD: 

MATERIAL DESCRIPTION: WATER i 
DATE SAMPLED: 5/5/04 

UNITS: ug/L 

AMRO AMRO I STL-VT STL-VT 
QA LAB CONTRACTOR RESULTS 

I LRL LRL CONTRACTOR 

<5.0 < 5.0 
<5.0 < 5.0 
<2.0 < 5.0 
<2.0 < 5.0 
<5.0 < 5.0 
<2.0 < 5.0 
NR <5.0 

NR < 5.0 
< 1.0 < 5.0 
<10 < 5.0 
NR < 5.0 

<2.0 < 5.0 
NR < 5.0 

<5.0 < 5.0 

NR < 5.0 
<2.0 < 5.0 
NR <5.0 

<2.0 <5.0 
<2.0 <5.0 
NR <5.0 
NR <5.0 

<2.0 <5.0 
< 10 <5.0 
NR <20 

NR <5.0 
<2.0 < 5.0 
NR <50 

<2.0 < 5.0 
<2.0 < 5.0 
<2.0 < 5.0 
NR <250 

< LO < 5.0 
<2.0 <5.0 
<2.0 <5.0 
<2.0 <5.0 
NR <5.0 

<2.0 <5.0 
NR < 250 

<2.0 < 5.0 

NR < 5.0 
< 1.0 <5.0 

B=Annl tc was detected in method blank. I 
shl(S-4-04 )voas.xls 
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569953 

5/6/04 
STL, VT i 

5030B 
8260B 

COMPARISON 
CODE 

0 
0 
I) 

0 
0 
0 
2 
2 
0 
0 
2 
0 
2 
0 
2 
0 
2 
() 

0 
2 
2 
0 
0 
2 
2 
0 
2 
0 
0 
0 
2 
0 
0 
0 
0 
2 
0 
2 
0 
2 
0 



I 
I I 
COMPARISON OF QA & CONTRACTOR RESULTS Page 2 of:2 

PROJECT: SIIEPLEY'S HILL LANDFILL. SPRING 2004 

I 
I 

I I 
QA SAMPLE No.: 0405037-0\A CONTRACTORS SAMPLE No.: 569953 

QA FIELD ID: SIIM-96-58-QA CONTRACTORS FIELD ID: SIIM-96-58 
QA ANALYSIS DATE: 5/15/04 CONTRACTOR'S ANAL YSJS DA TE: 5/6/04 

QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT 
EXTRACTION METJ-1OD: 5030B EXTRACTION METHOD: 503013 

ANALYSIS M ETl-1OD: 826013 ANALYSJS METI-IOD: 8260B 

MATERIAL DESCRIPTION: WATER 
DATE SAMPLED: 5/5/04 ,' 

UNITS: u~L 

T:m•ct Analvtc AMRO AMRO STL-VT STL-VT 

I QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 
LRL QA LAB LRL CONTRACTOR CODE 

4-Mcthvl-2-ncntmmnc < 10 < 5.0 0 
Toluene < 2.0 < 5.0 0 
trans- l ,3-O ichloronroncnc < 1.0 <5.0 0 
Ethvl Mcthacrv!atc NR <5.0 2 
1, 1,2-Triehloroethune <2.0 < 5.0 0 
Tetmchlorocthene < 2.0 < 5.0 0 
2-1-Jcx,monc < JO <5.0 0 
Dibromochloromc1hanc <2.0 <5.0 0 
!,2-Dibromocthunc < 2.0 < 5.0 0 
Chlorobcnzcnc < 2.0 < 5.0 0 
I, I, 1,2-Tctrnchloroethane < 2.0 < 5.0 0 
Etln ]benzene I < 2.0 < 5.0 0 I 

Xvlcne (m.n) I < 2.0 < 5.0 0 
Xvlcnc (total) < 2.0 < 5.0 0 
Xvlcnc (o) < 2.0 <5.0 0 
Stvrcnc < 2.0 < 5.0 0 
Bromofom1 < 2.0 < 5.0 0 
Jsonronvlbenzcnc < 2.0 < 5.0 0 
cis- I ,4-Diehloro-2-butcnc NR < 5.0 2 
I, l,2,2-Tctrnchloroctlmnc <2,0 <5.0 0 
! ,2,3-Trichloronronunc < 2,0 < 5.0 0 
tmns-1 .4-Dichloro-2-butcnc NR <5.0 2 
! ,3-Dichlorobcnzcnc < 2.0 < 5.0 0 
1.4-Dichlorohcnzcnc < 2.0 < 5.0 0 
1,2-Dichlorobcnzcne < 2.0 < 5.0 0 
J ,2-Dibromo-3-Chloronronanc < 5.0 < 5.0 0 
1,2.4-T rich\orobcnzcnc < 2.0 < 5.0 0 
H cxuchlorobutadicnc < 2.0 < 5,0 0 
Nunhthulcnc < 5.0 < 5,0 0 
2,2-Dich!oronronun < 2.0 <5,0 0 
I, 1-Dich!oronroncn < 2.0 <5.0 0 
1,3-Dichloronronnn <2.0 <5.0 0 
Bro mo benzene <2.0 < 5.0 0 
n-Pronvlbcnzenc <2.0 < 5.0 0 
2-Chlorotoluene < 2,0 <5.0 0 
4-Chloroto!uene < 2.0 <5.0 0 
1.3,5-Trimcthy !benzene < 2.0 <5.0 0 
tcrt-Butvlbcnzcnc I < 2.0 <5.0 0 
1.2,4-T rimcthvlbcnzcnc < 2.0 < 5.0 0 
scc-Butvlbenzene < 2.0 < 5.0 0 
4-lsonronvltolucne <2.0 < 5.0 0 
n-Butvlbenzcne <2.0 < 5.0 0 
1.2,3-T richlorobcnzcnc < 2.0 < 5.0 0 

SURROGATE RECOVERIES(%) QA PRIMARY 

Dibromofloromcthunc (70- ! 30) 104 Tolucnc-d8 (88-1 JO 99 
I ,2-Dich!orocthunc-d4 (70-130) 96.6 l ,2-Dichlorocthanc-d4 (72-141 l % 
Toulcnc-cl8 (70-130i 100 IBromofluorobcnzcnc (72-122) 108 
4-Bromofluorobcnzcnc (70-130) 93.8 J ,2-Dichlorobenzcnc-d4 (69-124) 100 

I 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR-NOT REPORTED 
J==Estimutcd value !.'renter thnn one lmlfthc rcnorting limit. 
8-Anulyte wus detected in method blank. I 

* "' Sumll.'utcs outside of ucccotublc limits I 



COMPARISON OF QA & CONTRACTOR RESULTS 
PROJECT: SIIEPLEY'S HILL LANDFILL, SPRING 2004 

QA SAMPLE No.: 0405037-018 CONTRACTORS SAMPLE No.: 569953 

1---.L-'O;cA~FI'-'EccLC'.D'clc',jD: ---·-----i=S~II~~~t-~9~6-~58=·,cQ~A~---l----l---~~C~O~N~T~R=A~C~Tc;O~R=Sc;Fc;"l2EL=D~ID='·f-.----+c.Sl~l~l\-1~-9c;6c;·5~8~_-+-__ --l 
QA ANALYSIS DATE: 5/10/04 CONTRACTOR'S ANALYSIS DATE: 5/11/04 

QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT 
EXTRACTION METIIOD: 3010A EXTRACTION METHOD: 30\0A 

ANALYSIS METHOD: 6010B, 7000 Series and J-lu-7470A ANALYSIS METHOD: 60\0B, Hg-7470A 

MATERIAL DESCRIPTION: WA TERI 
DATE SAMPLED:! 5/5/04 

UNITS:I ug/L 

COMPARISON 
ITnr •ct Anal te 

Aluminum 
Antimony 

I Arsenic 
B:1rium 
Beryllium 
Cadmium 
C:1lciuum 
Chromium 
Colbolt 
Copper 
Iron 
Lead 
Magnesium 
MangancSl• 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

AMRO STL-VT 
QA LAB CONTRACTOR 

LRL LRL I Field Dup 

< 200 27.7 U 17.6 U 
<20 4.8 U 2.7 U 
< 5.0 (SW7060A) 4.7 U 3890 
<200 13.5 U 55.5 B 
< 5.0 0.30 U 0.20 U 
< 5.0 0.40 U 0.30U 

< 2500 305.2 U 80400 
<IO 0.90 U 2.5 B 
<50 2.9 U 16.8 B 
<25 2.4 U 2.4 B 

< 100 29.9 U 38500 
<5.0 (SW7421) 1.4U 2.6 B 

<2500 295.2 U 12600 
<15 0.90 U 8750 

< 0.20 (SW7470A 0.10 U (5-12-04) 0.10 U 
<40 13.5 u I 13.0 B 

<2500 327.4 U 11000 
< 5.0 (SW7740) 3.9U 3.6 U 
< 7.0 1.7U I.OU 

<2500 53911 30200 
<5.0 (SW784I) 3.6 U 3.5 U 
<50 3.0 U !AU 
<20 2.5 U 7.2 B 

U= Not Detected at the Re orting Limit 
B= Less than the Contract Required Detection Limit (CRDL), 
but greater than the lnstnnnent Deletion Limit (IDL). 
J= Analytc detected below uantitation limit. 

shl(S-5-04)melals.xls 

CODE 
Dup- QA split 
RPD's RPD's 

NC 4 
NC 0 
2 0 

1.8 0 
NC 0 
NC 0 
2 0 

NC 0 
1.2 0 
NC 0 

0 
21 0 
2 0 
2 0 

NC 0 
5 0 
3 0 

NC 0 
NC 0 
3 0 

NC 0 
NC 0 

(I 0 



' I I I 

' COMPARISON OF QA & CONTRACTOR RESULTS 
PROJECT: SHEPLEY'S HILL LANDFILL, SPRING 2004 

i 

QA SAMPLE No.:i 0405037-01 CONTRACTORS SAMPLE No.: 527219 
QA FIELD ID:! SHM-96-SB-QA CONTRACTORS FIELD ID: SHM-96-58 

QA ANALYSIS DATE:! Sec Below CONTRACTOR'S ANALYSIS DATE Sec Below 
QA LABORATORY:i AMRO CONTRACTOR'S LABORATORY: STL, VT 

EXTRACTION METMOD:i NA EXTRACTION METHOD: NA 
ANALYSIS METl-100: 300.0 ANALYSIS METHOD: 300.0 

MATRIX:! \V ATER 
; DATE SAMPLED: 5/5/04 

I UNITS: mg/L 

i 
Tar0 ct Am11"1c AMRO AMRO STL-VT ISTL-VT USACE 

QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 
' LRL QA LAH LRL CONTRACTOR CODE RPD 

Chloride, CL 10 U (5-7-04) I.OU (5-18-04) 0 
Nitrate, as N 0.20 U (5-7-04) 0.20U (5-7-04) 0 NC 

Othophosphatc, as P 2.5 U (5-7-04) 0.20 U (5-7-04) 0 NC 
Sulfotc, S04 1.0 U (5-7-04) 0.20 U (5-7-04) 0 

I I 
i SEE APPENDIX A FOR KEY TO COMPARISON CODES I 
i NR- NOT REPORTED ' ' ! 
' 
; U= Not detected at or above the Reporting Limit i 
I J- Estimated value, below the Reportinf! Limit I 

' LRL= Laboratory Reporting Limit ' I 
I H- Method snecific holdinrr time exceeded. I 

sht(S-5-04 )inorganics.xls 



I I I 

ICOMPAIUSON OF QA & CONTRACTOR RESULTS 
PROJECT:ISIIEPLEY'S IIILL LANDFILL, SPRING 2004 

I 

I QA SAMPLE No.: 0405037-01 CONTRACTORS SAMPLE No.: 569953 
QA FIELD JD: SIIM-96-58-QA CONTRACTORS FJELD ID: SIIM-96-5B 

QA ANALYSIS DATE: 5/10/04 CONTRACTOR'S ANAL YSJS DATE' NR 
QA LABORATORY: AMRO I CONTRACTOR'S LABORATORY: STL, VT 

EXTRACTION METHOD; NA EXTRACTION METHOD: NA 
ANALYSIS METHOD: 9010B ANALYSIS METHOD: 335.4 

MATRIX: WATER I 

DATE SAMPLED: 5/5/04 
UNITS: mg/L 

Taroct Analytc AMRO Al\lRO STL-YT STL-VT USACE 
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 

LRL 

• 
LRL 

C.OR 
CODE RPD 

Cyanide (CN) 0.020U O.OIOU 0 0 

I 

SEE APPENDIX A FOR KEY TO COMMENTS I 

NR=NOT REPORTED I 

*Note: Cyanide smnn le was mliustcd for pl-I to> 12 when it was received at the lab. 
U"' Not detected at or above the Reporting Limit I 

I LRL- Laboraton1 Renortin' Lintl~ I 

shl(S-12-03 )inorganics.xls 



I I 

COMPARISON OF QA & CONTRACTOR RESULTS I 

I PROJECT: SIIEPLEY'S IIILL LANDFILL, SPRING 2004 I 

QA SAMPLE No.: 0405037-01 CONTRACTORS SAMPLE No.: !569953 
QA FIELD ID: SIIM-96-58--QA CONTRACTORS FIELD ID: iSIIM-96-SB 

QA ANALYSIS DATE: 5/6/04 CONTRACTOR'S ANALYSIS DATE: !5/13/04 
QA LABORATORY: AMRO I CONTRACTOR'S LABORATORY: iSTL, VT 

EXTRACTION METHOD: NA I EXTRACTION METHOD: iNA 
ANALYSIS METHOD: 410.4 ANALYSIS METHOD: i410.l I 

MATRIX: WATER 
DATE SAMPLED: 5/5/04 

UNITS: mg/L ! 

I I ' 
Target Analytc AMRO AMRO STL-VT STL-VT USACE 

QA LAB RESULTS CONTRACTOR RESULTS I COMPARISON 
LRL 

• 
LRL CONTRACTOR ' I CODE RPD 

' 
i I 

Chemical Oxygen Demand (COD) sou :rn.ou I 
I 

i 

SEE APPENDIX A FOR KEY TO COMMENTS I 
NR,,,,NOT REPORTED I I 
U= Not detected at or above the Reporting Limit I 
LRL= Laboratory RcnortinL' Limit I 

sh1(5-12-03)inorganlcs.xls 



I I I 

COMPARISON Of< QA & CONTRACTOR RESULTS 
PROJECT:ISHEPLEY'S HILL LANDFILL, SPRING 2004 

I I 

i QA SAMPLE No.: 0405037-01 CONTRACTORS SAMPLE No.: 569953 
QA FIELD ID: SHM-96-58-QA CONTRACTORS FIELD ID: SHM-96-58 

QA ANALYSIS DATE,I 5/13/04 CONTRACTOR'S ANALYSIS DATE. 5/25/04 
QA LABORATORY:1 AMRO CONTRACTOR'S LABORATORY: STL. VT 

EXTRACTION METHOD: NA EXTRACTION METHOD: NA 
ANALYSIS METHOD: 310.2 ANALYSIS METHOD: 310.1 

I I 

MATRIX: WATER 
DA TE SAMPLED: 5/5/04 

UNITS: mg/L 

I 
ITargct Analytc AMRO I AMRO STL-VT STL-VT USACE 
I QA LAB RESULTS CONTRACTOR RESULTS COMP AR.ISON 
I LRL 

• 
LRL CONTRACTOR CODE RPD 

Total Alkalinity as CaCO3 IOU 20,0 U 0 

I I 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR=NOT REPORTED I 

I H-METJ-1OD PRESCRIBED HOLDING TIME EXCEEDED 
LRL= Laboratory Reporting Limitl I 

shl{ 5-12-03 )inorganics.xls 



I I I 

ICOI\WARISON OF QA & CONTRACTOR RESULTS 
PROJECT: SIIEPLEY'S IIILL LANDFILL, SPRING 2004 

I I 

I QA SAMPLE No,: 0405037-01 CONTRACTORS SAMPLE No.: 569953 
QA FIELD ID: SIIM-96-58-QA I I CONTRACTORS FIELD ID, SIIM-96-5B 

QA ANALYSIS DA TE, 5/10/04 CONTRACTOR'S ANALYSIS DATE: 5/11/04 
QA LABORATORY, AMRO CONTRACTOR'S LABORATORY: STL, VT 

EXTRACTION METHOD: NA EXTRACTION METHOD: NA 
ANALYSIS METHOD: 2340B ANALYSIS METHOD: 23408 

MATRIX: WATERI 
DATE SAMPLED: 5/5/04 

UNITS, mg/L 

Target Analytc AMRO AMRO STL-VT STL-VT USACE 
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 

LRL 

• 
LRL 

CO.rR 

CODE RPD 

Total Hardness as CaC03* 33 U 1.3 u 0 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR=NOT REPORTED I 

*Note: Hardness as calculated by the separate dctcnninations of calcium and magnesium, 
expressed as mg equivalent CaCO3/L by Method 2340B. 

U- Not detected at the reporting limit 
LRL= Laboratorv Rcnortin~ Limit 

shl(S-12-03 )inorganlcs.xls 



I I 
COMPARISON OF QA & CONTRACTOR RESULTS I 

PROJECT: SIIEPLEY'S HILL LANDFILL, SPRING 2004 I 
I I 

QA SAMPLE No.: 0405037-01 CONTRACTORS SAMPLE No.: 569953 I 
QA FIELD ID, SIIM-96-5B-QA I CONTRACTORS FIELD ID: SJIM-96-58 

QA ANALYSIS DATE, 517104 CONTRACTOR'S ANALYSIS DATE: 5/7/04 
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT 

EXTRACTION METHOD: NA EXTRACTION METHOD: NA 
ANALYSIS METHOD: 405.1 ANALYSIS METHOD: 405.1 

i I 
MATRIX: WATER 

DATE SAMPLED: 5/5/04 
I UNITS, mg/L I I 

Tar •ct Analvtc AMRO AMRO STL-VT iSTL-VT USACE 
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 

LRL 

• 
LRL CONTRACTOR I CODE RPD 

Biological Oxygen Demand (5 Day) 2.0 U 1.4U 0 NC 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR-NOT REPORTED I 
U= Not detected at or above the Reporting Limit 
NC-Not calculated I 
LRL::c Laboratory Rcportin~ Limit 

shl(5-12-03)inorganics.x1s 



I 
COMPARISON OF QA & CONTRACTOR RESULTS 

PROJECT: SHEPLEY'S HILL LANDFILL, SPRING 2004 
I 

QA SAMPLE No.: 0405037-01 I CONTRACTORS SAMPLE No.: 569953 
QA FIELD ID: SHM-96-SB-QA CONTRACTORS FIELD ID: SHM-96-58 

QA ANALYSIS DATE: 5/6/2004(tds+lss) CONTRACTOR'S ANALYSIS DATE 5-6-04(tds). 5-10-04(tss) 

QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL. VT 
EXTRACTION METHOD: NA EXTRACTION METHOD: NA 

ANALYSIS METHOD: 160.1 and 160.2 ANALYSIS METHOD: 160.1 and I 60.2 

MATRIX: WATER 
DATE SAMPLED: 5/5/04 

I UNITS: mg/L I 

Target Analytc AMRO AMRO STL-VT STL-VT USACE 
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 

LRL 

I 
LRL CONTRACTOR CODE RPD 

1111 Total Dissolved Solids (TDS by 160.1) IOU 5.0U 0 
Tot:d Suspended Solids (TSS by 160.2) 4.0U o.sou l'ffajar 4 

~ 

SEE APPENDIX A FOR KEY TO COMMENTS 

NR=NOT REPORTED 
LRL=Laborntorv Rcnorting Limit 
Ue:= Not detected at or above the Rcnortin11 Limit 

shl(S· 12-03 )inorganics.xls 



' I 
COMPARISON OF QA & CONTRACTOR RESULTS 

PROJECT: SHEPLEY'S HILL LANDFILL, SPRING 2004 
i I 

QA SAMPLE No.:! 206536-1 I CONTRACTORS SAMPLE No.: 569953 
QA FIELD ID: SHM-96-58-QA I CONTRACTORS FIELD ID: SHM-96-5B 

QA ANALYSIS DATE:i 5119/04 I CONTRACTOR'S ANALYSIS DATE. 5/14/04 
QA LABORATORY: STL-Connccticut (subcon!ractcd) CONTRACTOR'S LABORATORY: STL, VT 

EXTRACTION METHOD: NA I EXTRACTION METHOD: NA 
ANAL YSJS METHOD:. 9060.0 ANALYSIS METHOD: 9060.0 

I I 
MATRIX: WATER I i I 

DATE SAMPLED:! 5/5/04 i ' I 
UNITS: mg/L I I I I 

I I I I 
Tan•ct Ann!ytc AMRO Al\UlO STL-VT STL-VT I USACE 

QA LAB RESULTS CONTRACTOR RESULTS I COMPARISON 
LRL QA LAB LRL CONTRACTOR I CODE RPD 

Tot:d Organic C:irbon (TOC) I.OU I.OU 0 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR=NOT REPORTED 
LRL=Laboratory Reporting Limit 
U- Not detected at or above the Reporting Limit I I 

shl(S-12-03 )inorganics.xls 



APPENDIXC 

SAMPLE RECEIPT & CUSTODY DOCUMENTATION 



AMRO Environmental 

Laboratories Corporatioo 
SAMPLE RECEIPT CHECKLIST 

Client: LI s ,.u.,,.,y ( ',7R PS J'lP:. ,c ,,/ ' IA I C' t=;ec.. AMROID: 
Proiect Name: .SJ.l-.~Lf::'."'{_'5 1-/u.-L. I .A11J>FrLL LYM Date Rec.: 
Ship via: (circle one) fe \) UPS , AMRO Courier, Date Due: 
Hand Del., Other Courier, Other: 

Items to be Checked Upon Receipt Yes No 
1. Army Samples received in individual plastic bags? V 
2. Custody Seals present? V 
3. Custody Seals Intact? ✓ 

4. Air Bill included in folder if received? / 
5. Is COC included with samples? V 
6. Is COG signed and dated by client? V 
7. Laboratory receipt temperature. TEMP= 5o 

Samples rec. with ice--1::(ice packs_ neither __ 
8. Were samples received the same day they were sampled? v 

Is client temperature 4"C ± 2°C? V 
If no obtain authorization from the client for the analyses. 

Client authorization from: Date: Obtained by: 
9. Is the COG filled out correctly and completely? V 
10. Does the info on the COG match the samples? ·-
11. Were samples rec. within holding time? <,,/ 
12. Were all samples property labeled? V 
13. Were all samples properly preserved? 1/ 
14. Were proper sample containers used? V 
15. Were all samples received intact? (none broken or leaking) , ./ 
16. Were VOA vials rec. with no air bubbles? v 
17. Were the sample volumes sufficient for requested analysis? , ./ 
18. Were all samples received? ,/ 

19. VPH and VOA Soils only: 
Sampling Method VPH (circle one): M=Methanol, E=EnCore (air-tight container) 
Sampling Method VOA (circle one): M=Methanot, SB=Sodium Bisulfate, E=EnCore, B=Bulk 

lfM or SB: 

Does preservative cover the soil? 

If NO then client must be faxed. 
Does preservation level come close· to the fill line on the vial? 

If NO then client must be faxed. 

Were vials provided by AMRO? 

If NO then weights MUST be obtained from client 
Was dry weight aliquot provided? 

If NO then fax client and inform the VOA lab ASAP. 

20. Subcontracted Samples: 

What samples sent: 0/ tf 
Where sent: 

Date: 

Analysis: Tl)C 
TAT: sm 

21, Information entered into: 

Internal Tracking Log? {/ 

Dry Weight Log? 

Client Log? 

Composite Log? 

Filtration Log? 
Received By: cc.. Date: ..S--b-Of; Loggid in By: Cc.... 
Labeled By: cc_ Dale:S- h ()'¢. Che ed By: 

NA 

? 

I/ 

111 Herrick Street 

Merrimack, NH 03054 
(603 l 424 2022 -

/')'I A c:;-,-... ! : ,., 
-"-'-0--0 L 

_.., -;..::f-/J<L 

Comments 

~ 

V 

t/ 
,/ 

Date: S--6-0<f 
Date: 

NA= Not Aoo/icahl,a n,../nro.....,omnc/f,...,.,.m.-/,:,-,m,...,1..-.. ..... ,. O,...,, -l 0 (la lf'ln 



RMY CORPS OF ENGINEERS '1 ll 5.,,,. f /.,_,_ 
·-,'-r- , . I 

_.,.:_. '/( - / 

CHAIN OF CUSTODY RECORD 
Al'-1 ~o F-::H· ( f'.;,T' M !I'\ -+4 \ '- G. b-,r '1. +.., r;:i f • 

Ill Herr,(k s+,..,+ fVltrr·.,,,.,.fl, .. rJH O?,v!,'( , 
PROJ. NO. PROJECT NAME 

~

.:, (?1::.· <;1
7 I I 

f'f THo Shepl•j~ Hill L....,d+,11 LT!V\ :)'~· '· y NO. "" '\. "l1 
'V~-2• "-SAMPLERS: /Signature) -:, 0 ' 

OF "'I o.; ,' "' t..,· ), ' ) -. I l'l-1 • ...._ 

l . b ! u t•'l c fl...1 ( f ~l,_._, .. ,_ -.:? J0," -I; "' ''$ -.?' REMARKS 
CON• r,,"' J ~ ...... ' ~ ~ ~ 

TAINERS 0..::'-'\, 'J> • I .; "" \I \.I ,:i°" ,! ;p !.? 9 q,1 STA. NO. DATE TIME ::, <( STATION.LOCATION 
0 cc 0 <) "' "'·';!:,o:J, "1/ ioo➔ u CJ .:,,; f, }-.~' <t-" ', /(,/ 

?. p,\j jJJO )4 SHM- qa - SB - ~,. 12 ' {)A 3 .3 I I i l I I I 

,v. - X /'t.JF' bL /tli.) .,::_ C,~ oZ 
/ 

,,,.,,-
/ 

/ 
- /'.'~ ...... , . 

. I.#;~ V ' 
y I' ,/ 

, ,-
V ,, 

/v 

V 
// 

,./ 
/ 

I 
/ 

Relinquished by; (Signature) Date/ Time Received by: ($1gnaturu Relinquished by: (Signature} Date I Time Received by: (Signature} 

-?l:~; _/_: ,,1 . t -#~)~ :'.-:: .{ C 5-::, cA/1/!,(j 
re()<'/ t1\IZ0/ll 

~ 

8as3\Dol3cJ'-IY I ! -- '£.. - , )~ ·9 ,i (?l' ;1_· ;, '/c . L-- ·_ ,\ .::J- ro-o, ,_, ;,.o ,. ,, . l. (,x_ .· I __ 
Relinquished by; (Signature) Oat~/ Time ReceivP.d by: (Signature) Relinquished by: (Signature) Date/ Time Received by: (Signature)_/ 

I I 
.,, 

Relinquished by: (Signature) Date I Time Received for Laboratory by: Date i T!me Remarks 

I 
{Signsture) 

I 
fl.r1 i,._-J,. , X :. l'V4_ ~ "..r-~ 

.. 
( i /if 'r •ov· 

"•;.,h . -1-)v '· 0,51•1but1or1: Original Accompanies Shiprnent; Copy 1 to Sample Custodian; Copy 2 !O Coordinator Field Files ;' (. V,,,,-'/c 
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SHEPLEY'S HILL LANDFILL 
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SHEPLEY'S HILL LANDFILL LONG TERM MONITORING 
DEVENS, MASSACHUSETTS 

17 NOVEMBER 2004- QA SAMPLING EVENT 

CHEMICAL QUALITY ASSURANCE REPORT 
No. E0776-111704 

Executive Summa,y 

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

The QA laboratory's data report was evaluated based on the infom1ation that was 
provided. All of the data comparisons for Methods VOAs-8260B, TAL Metals-6010B, CN, 
Anions, BOD, COD, Alkalinity, TSS, Hardness and TOC were in excellent overall and 
quantitative agreement. There was one minor discrepancy noted for the TDS determination. No 
obvious explanations could be offered. There was very little bias to any of the QA laboratory's 
sample results and only a few minor QC deviations were noted in their case narrative. The data is 
complete, usable, and satisfies the DQO's for the project. 

The primary laboratory's data report was evaluated based on the infonnation that was 
provided. As stated above, all of the data comparisons for all of the analyses were in excellent 
overall and quantitative agreement, except for TSS. The primary laboratory's wet chemistry data 
report has historically lacked some of the information necessary to completely evaluate the batch 
QC. The primary laboratory has since changed their report fom1at and most of the missing 
supporting QC information is now present in the report. STL-VT has responded to the Corps 
request to supply the missing information needed to perform a complete evaluation of the data 
quality. 

The QA and primary laboratory's reporting limits were comparable, except for metals 
where the QA laboratory's reporting limits were between two and ten times higher. The primary 
laboratory reported the sample IDs in which tentatively identified compounds (TICs) were 
detected. The QA sample SHM-96-5B was reported to contain no TICs. This CQAR is based on 
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the laboratory reporting limits because the detection limits were not always provided or well 
defined. 

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

Table ES-1 
Oualitv Assurance Sulit Samole Data Comoarison Summarv 

Overall Agreement (1) Ouantitative A!:!reement (2) 
Method Parameter Number Percent Number Percent 
8260B Volatiles 66/66 100 l I /11 100 

6020/7471 Metals/Mercurv 23/23 100 15/15 100 
9010B Cvanide 111 100 NA NA 
300.0 Anions 4/4 100 3/3 100 
410.1 COD 1/1 100 1/1 100 
405.1 BOD 1/1 100 NA NA 
310.1 Alkalinity 1/1 100 1/1 100 
130.2 Hardness 1/1 100 1/1 100 
I 60.1 TDS 0/1 0 011 100 
160.2 TSS 1/1 100 1/1 100 
9060 TOC 1/1 100 1/1 100 
Total 100/101 99.0 33/34 97.1 

NOTES: 
(I) Represents the number and percentage agreement of all determinations including analytcs not detected by either laboratory. 
(2) Represents the number and percentage agreement of only those determinations where an analytc was detected by at least one 
laboratory. 

TABLE ES-2 
OA ANALYSES PERFORMED 

Samole ID Matrix Sample Date ANALYSIS 
SHM-96-5B-QA Water 11-17-04 5030B/8260B-Volatiles 

3010A/6010B-ICP Metals, 7470A-Mercury, 
7000- Series by GFAA (As, Se, Tl and Pb) 
90 !OB-Cyanide 
300.0-Anions by Ion Chromatography 
410.1-COD 
405.1-BOD 
310.1-Total Alkalinity as CaCO3 
2340B-Total Hardness by Calculation 
I 60.1-Total Dissolved Solids (TDS) 
160.2-Total Suspended Solids (TSS) 
9060-Total Organic Carbon (TOC) bv STL-CT 

Trip Blank Water 11-17-04 5030B/8260B-Volatiles 

ES-2 



SHEPLEY'S HILL LANDFILL LONG TERM MONITORING 
DEVENS, MASSACHUSETTS 

17 NOVEMBER 2004 QA SAMPLING EVENT 

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

QA Findings 

1. QA sample shipping and chain-of-custody deficiencies. 

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

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

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

There were 66 volatile determinations. In 11 of these determinations, target analytes were 
detected by one or both laboratories. There was overall agreement in 66 (I 00%) of the cases and 
quantitative agreement in 10 out of 10 (100%) of the cases. No data discrepancies were noted. 

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

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

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

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

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



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

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

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

2b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

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

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

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

Surrogates: All of the surrogate recoveries for the samples and the QC samples were within the 
laboratory's acceptance limits. 
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3. The data comparison for ICP metals by Methods 6010B and mercury by 7470A. 

There were 22 ICP-metals determinations and one mercury determination. In 15 of these 
determinations, target analytcs were detected by one or both laboratories. There was overall 
agreement in 23 ( l00%) of the cases and quantitative agreement in 15 out of 15 (I 00%) of the 
cases. No major or minor data comparison discrepancies were noted .. 

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

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

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

Laboratorv Control Sample (LCS): The QA laboratory reported that all of the LCS results were 
within the laboratory's acceptance limits ofS0-120%. The QA laboratory provided the spike 
amount, percent recoveries, and the QC limits in all the data reports. 

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

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

3b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laboraton, Control Samples (LCSILCSDs): The primary laboratory reported that all of the target 
analytes were recovered within the acceptance limits of75-125% recoveries. 

Matrix Spike (MS): The primary laboratory performed a matrix spike on sample SHL-19. The 
primary laboratory reported that all the target analytes in the MS recoveries were within the 
acceptance limits (75-125%) for accuracy. 
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Laboratorv Duplicate: The primary laboratory reported that the laboratory duplicate SHL-19D 
was within the assumed acceptance limits of 20% RPD for precision for all of the target analytes 
that were above the CRDL. The primary laboratory did not provide the acceptance limits for 
laboratory duplicates. 

4. Data comparison for cyanide by Method 90108. 

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

4a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laborato111 Control Sample (LCS): The QA laboratory reported that the LCS result for cyanide 
was within the laboratory's acceptance limits of90-l 10%, at 93.5%. All of the spike levels, 
percent recoveries and QC limits were appropriately indicated in the QA laboratory's report. 

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

Laboratorv Duplicate: The QA laboratory did not reported a duplicate result for SHM-96-SB. 

4b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Labora/0111 Control Sample (LCS): The primary laboratory did not report any LCS result for 
cyanide. No evaluation of accuracy could be made for cyanide. 

Matrix Spike (MS): The primary laboratory reported that the MS sample SHL-l 9MS was 
recovered within the acceptance limits of75-125% for cyanide at 108.8%. 

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

There were four anion determinations. In three of the determinations, target analytes were 
detected by one or both laboratories. There was overall agreement in four ( l00%) of the cases 
and quantitative agreement in three out of three (100%) of the cases. No data discrepancies were 
noted. 

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

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

Method Blanks: The method blank results for anions showed no contamination above the 
laboratory's reporting limit. Chloride was detected below the reporting limit of0.50 mg/I at 0.16 
mg/I. 

Laboratorv Control Samples (LCS): The QA laboratory reported that the LCS results for anions 
were within the laboratory's acceptance limits of90-l 10%. All of the spike levels, percent 
recoveries, and QC ·limits were appropriately indicated in the QA laboratory's report. 

Matrix Spike/Matrix Spike Duplicate (MSIMSDs): The QA laboratory reported that the MS/MSD 
results for anions were within the laboratory's acceptance limits for accuracy at 80-120% and 
precision at 20% RPD, except for nitrate at I 02% and 121 % recoveries. This would have little 
impact to the sample results. All of the spike levels, percent recoveries and QC limits were 
appropriately indicated in the QA laboratory's report. 

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

Sb. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laboraton, Control Samples (LCSs): The primary laboratory reported that all the LCS/LCSD's 
for anions were within the laboratory acceptance limits for accuracy at 85-115% and precision at 
20% RPD, except for ortho-phosphate at 70%. A low bias to ortho-phosphate would be 
expected. The spike amount added and percent recoveries were all provided in the report. 
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Matrix Spike (MS): The primary laboratory did not report any MS results for sample SHL-19MS, 
but it was requested on the chain-of-custody. The evaluation of matrix effects on the sample 
could not be determined. 

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

6. Data comparison for COD by Method 410.1. 

There was one COD determination. The primary laboratory reported COD at 39.9 mg/L 
and the QA laboratory reported COD at 40 J mg/l. There was I 00% overall and quantitative 
agreement for this determination. 

6a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laboraton1 Control Samples (LCS): The QA laboratory reported that the LCS result for COD 
was within the laboratory's acceptance limits of80-120%, at 95%. All of the spike levels, 
percent recoveries and QC limits were appropriately indicated in the QA laboratory's report. 

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

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

6b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

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

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

7. Data comparison for BOD by Method 405.1. 

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

7a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

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

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

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

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

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

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

Laboratorv Control Sample (LCSILCSD 's): The primary laboratory reported that the LCS/LCSD 
results for BOD were within the acceptance limits for accuracy and precision, at 10 I% and 98% 
recoveries with a RPD of 2%. The spike amount added and percent recoveries were all provided 
in the report. 

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

Laboraton, Duplicate: The primary laboratory did not provide any laboratory duplicate results 
for BOD. 
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8. Data comparison for alkalinity by Method 310.1. 

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

8a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laboraton1 Control Sample (LCS): The QA laboratory reported that the LCS recovery for 
alkalinity was within the laboratory's acceptance limits for accuracy (80-120%), at 100%. All of 
the spike levels, percent recoveries, and QC limits were appropriately indicated in the QA 
laboratory's report. 

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

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

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

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

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

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

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

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

There was one hardness determination. Both laboratories detected hardness in the QA 
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sample SHM-96-SB. There was I 00% overall and quantitative agreement for this determination 
and no data discrepancy was noted. 

9a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

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

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

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

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

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

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

Laboraton, Control Samples (LCSILCSD 's): The primary laboratory did not report any LCS 
results for hardness. Based on the trace metals results for calcium and magnesium the results 
were within the acceptance limits. 

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

Laboratorv Duplicate: The primary laboratory reported that the duplicate results for hardness for 
sample SHL-19 were within the acceptance limits for precision (20% RPO) at 1.6%. 
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10. Data comparison for TDS and TSS by Methods 160.1 and 160.2. 

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

10a. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

Laboratorv Control Sample (LCS): The QA laboratory reported that the LCS recoveries for TDS 
and TSS were within the laboratory's acceptance limits at 85.9% and 98.5%, respectively. All of 
the spike levels, percent recoveries and QC limits were appropriately indicated in the QA 
laboratory's report. 

Matrix Spike/Matrix Spike Duplicate (MSIMSDs): MS/MSD's arc not applicable for TDS and 
TSS. 

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

10b. Batch QC Evaluation for the Primary Laboratory-STL-VT. 

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

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

Laborato111 Control Sample (LCSILCSD): The primary laboratory reported that all the 
LCS/LCSD's for TDS and TSS were within the acceptance limits of80-120% for accuracy and 
20% RPD precision. The spike amount added and percent recoveries were all provided in the 
report. 

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

Laborato111 Duplicate: The primary laboratory reported the duplicate sample results for SHL-
l 9DUP were within the acceptance limits of 20% RPD for TDS and TSS at 2% and I% RPD's, 
respectively. 
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11. Data comparison for total organic carbon (TOC) by Method 9060. 

There was one TOC determination. Both laboratories detected TOC in the QA sample 
SHM-96-5B. There was I 00% overall and quantitative agreement for this determination. No data 
discrepancy was noted. The cooler was at the proper temperature when received at the sub­
contracted laboratory, STL-Connecticut. 

lla. Batch QC Evaluation for the QA laboratory-AMRO. 

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

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

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

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

Laborat0111 Duplicate: The QA laboratory reported that the laboratory duplicate result for TOC 
was within the 20% RPD acceptance limit at 1.4%. 

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

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

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

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

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

12. References. 

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

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

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

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

- Both values arc less than respective detection limit (N<MDL) 
- N1<MDL1 and N2>MDL2 but <MDL 1* 
- Both values arc above respective detection limit (N>MDL) and difference between two values satisfies conditions below 

For all analyses in a water matrix and for metals analysis in soil: 
::S2X difference 

For all other analyses: 
,'.::4X difference 

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

- N1<MDL1 and N2>MDL2 and the difference between values N2 * docs not exceed the upper limit (described below) defining 
a minor data discrepancy 

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

For all analyses in a water matrix and for metals analysis in soil; 
2X <difference,:S3X 

For all other analyses: 
4X <diffcrcnce,:SSX 

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

- N1<MDL1 and N2>MDL2 and the difference between values N2 and MDL1* exceeds the limit (described below) defining a 
m,~or data discrepancy 

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

For all analyses in a water matrix and for metals analysis in soil: 
>3X differei1ce 
For all other analyses: 
>SX difference 

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

Key to data qualifiers: 

B - detected in method blank 
DO - Diluted out 
J - estimated value, above MDL but below practical quantitation limit 
NA - Not analyzed 
ND - Not detected 
NR - Not reported 



APPENDIX B 

DATA COMPARISON TABLES 



I I I I I 

I I 

COMPARISON OF QA & CONTRACTOR RES UL TS Page I or2 
PRO,JECT: SIIEPLEY'S HILL LANDFILL, FALL 2004 

I 

QA SAMPLE No.: 0411129-0IA CONTRACTORS SAMPLE No.: 598943 
QA FIEL~lQ.: _ --------- S111\1-96-58-QA __ CONTRACTORS FIELD ID: Slll\f-96-58 

---- I----------
QA ANALYSIS DATE: I 1/26/04 CONTRACTOR'S ANALYSIS DATE 11/24/04 

QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT 
EXTRACTION METHOD: 5030B EXTRACTION METHOD: 5030B 

ANALYSIS METIIOD: 8260B ANALYSIS METHOD: 82608 
I 

I ' 
I MATERIAL DESCRIPTION: WATER 

I DATE SAMPLED: 11/17/04 
I I UNITS: ug/L 
I I 

I I I 

I 

I I I I 

Tar~et Analvte AMRO AMRO STL-VT STL-VT 
I QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 
I I LRL QA LAB LRL CONTRACTOR CODE 
I 

I ' ' Dichlorodifluorometh:mc < 5.0 2.7J <5.0 ' 0 ' Chloromethanc <5.0 <5.0 I 0 
Vin~'I Chloride < 2.0 <5.0 0 
Bromometlmne < 2.0 <5.0 I 0 
Chloroethanc <5.0 2.9J <5.0 2.4 J 0 
Tricl1!orol1uoromethane < 2.0 <5.0 0 I 

Aerolein I NR <5.0 ! 2 
Freon TF I I NR <5.0 ! 2 ' 1.1-Dichloroethene < 1.0 <5.0 I 0 

) Acetone I < 10 <5.0 0 
Methyl Iodide NR <5.0 2 
Carbon Disullide <2.0 < 5.0 I 0 
Ally! Chloride NR <5.0 2 
Methylene Chloride < 5.0 0.56J <5.0 0 
Acrylonitrile NR <5.0 2 
tr.ms-1.2-Dichloruethenc <2.0 <5.0 0 
1,2-Dichloroethenc (total) NR NR < 5.0 2.2J 2 
Methyl-I-Butyl Ether <2.0 0.63J < 5.0 0 
I, 1-Dichloroelhu ne < 2.0 1.2 J < 5.0 1.1 J 0 
Vinyl Acetate NR < 5.0 2 
Chloronrcne NR < 5.0 2 
cis-1,2-Dich lorocthcne <2,0 2.4 <5.0 2.3 J 0 
2-Butanone < 10 < 5.0 ·. 

0 
Proionitrile NR <20 2 
Methacrvlonitrile NR ·• < 5.0 2 
Bromochloromethane <2.0 

I 
< 5.0 0 

Tetrahvdroforan < 10 < 50 3.7J 0 

Chlorofonn < 2.0 <5,0 II 
1.1, I-Trichloroethane <2.0 < 5.0 II 
Carbon Tetrachloride <2.0 < 5.0 0 
lsobutvl Alcohol NR < 250 2 
Benzene I < 1.0 0.59 J < 5.0 0 
1.2-Dichlorocthanc <2.0 •. <5.0 

. 
0 

Tricl1]oroethene <2.0 <5.0 0 I 

1,2-Dich!oropropane <2.0 <5.0 0 I 

Methyl Methacrvlate NR <5.0 2 I 

Dibromomctlrnne <2.0 < 5.0 I 0 
1,4-Dioxane <50 < 250 2 
Bromodichloromethane < 2.0 < 5.0 0 
2-Ch\orocthyl Vinyl Ether NR .. < 5.0 2 
cis-1,3-Dichloronro enc < 1.0 . <5.0 

. 
0 

• I 

I 

I SEE APPENDJX A FOR KEY TO COMMENTS 
I NR=NOT REPORTED 

I I J0,Estimated value greater than one halrthe reporting limit. 

I I B="Analvte was detected in method blank. I 

shI(11-17-04)voas.xls 



I I 
I 

I I I I I I 

' COMPARISON OF QA & CONTRACTOR RESULTS Page 2 (1f2 
PROJECT: SIIEPLEY'S IIILL LANDFILL. SPRING 2003 I 

I 

I 

I I 

QA SAMPLE No.: 0411129-0IA CONTRACTORS SAMPLE No.: 598943 
QA FIELD ID: SIIM-96-58-QA CONTRACTORS FIELD IIJ; Slll\1-96-58 

QA ANALYSIS DATE 11126/04 I CONTRACTOR'S ANALYSIS DATE I 1/24/04 
QA LABORATORY: IAMRO ! CONTRACTOR'S LABORATORY STL, VT 

EXTRACTION METIIOD: 5030B EXTRACTION METI !OD: 5030B 
ANALYSIS METl-!OD: 82(1[JB ANALYSIS METI-IOD: 826013 

I 

MATERIAL DESCRIPTION: WATl-:R 
DATE SAMPLED: 11/17/04 

UNITS: uQ/L 

I 

I 

I I 

Tiw>c! An:il"IC I AMRO Al\.11W STL-VT STIA'T I 

I I QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 
I LRL QA LAB LRL CONTRACTOR CODE 

I I . 

4-Mctliv]-2-ncnt:monc < 10 < 5.0 (I 

Toluene < 2.0 < 5.0 (I 

trnn5• ! .3-Dich loronrnncm: < 1.0 < 5.0 (I 

Elli·•! Mclh:ic~•Jntc NR < 5.0 I 2 
I, 1,2• Trichloroclhanc < 2.0 < 5.0 (I 

Tctrnch!oroethcne I < 2.0 < 5.0 0 
2•Hexnnonc <10 < 5.0 I (I 

Dibronmchloromethanc < 2.0 < 5.0 I 0 
I .2-Dibromoctlmnc < 2.0 < 5.0 0 
Chlorobcnzcnc < 2.0 0.72 ., < 5.0 0 
I. I .1.2-Tctrnchloroelhm1c < 2.0 < 5.0 0 
Etll''lbcnzcnc < 2.0 < 5.0 (I 

Xylene {m,") <2.0 < 5.0 (I 

Xukne {total) < 2,0 < 5.0 0 
Xvlene {o} < 2.0 < 5.0 0 
St)_'.renc < 2.0 < 5.0 0 
13romofom1 <2.0 < 5.0 0 
lsn"ro'l' ·lbenzene <2.0 < 5.0 0 
cis- J ,4-Dichloro-2-bmenc NR < 5.0 2 
I, 1,2,2• Tctrnchlmoetlmne <2.0 < 5,0 0 
1,2.3• T richloronron1111c < 2.0 < 5.0 (I 

trnns• l .4• Dichloro-2.bmene NR < 5.0 2 
l .J.Dichk1robcnzcnc < 2.0 < 5.0 0 
l ,4•Dichlorobcnzcnc < 2.0 l,lJ < 5,0 (I 

\ ,2.Dich!orobcnzenc < 2.0 < 5.0 0 
1.2•Dibromo-3-Chloro"ro"ane < 5,0 < 5.0 0 
1,2.4-Trichlorobcnzcne < 2.0 < 5.0 0 
Hcxachlorobutadienc < 2.0 <5.0 0 
Nnnhtlmlcnc < 5.0 < 5.0 0 
2,2-Dichloronronane < 2.0 < 5.0 I .. 0 
I .J.Dich!Oro"fO"CllC <:2.0 ·. < 5.0 0 
J ,3•Dichloro"ro"ane <2.0 < 5,0 •.·• (I 

Bromobcnzcnc <2,0 < 5.0 0 
n•Pro""lbcnzcne < 2.0 < 5,0 0 
2•Chlorotolucnc < 2.0 < 5.0 . 0 
4·Chlorotolucnc < 2.0 < 5.0 (I 

1.3.5-Trimcthvlbenzenc < 2.0 < 5.0 0 
tert•But"lbenzcne < 2,0 < 5.0 0 
1,2,4-T rimcthu]benzenc < 2.0 < 5.0 0 
SCC·BUl"]benzene I < 2.0 < 5.0 0 
4•lso"ro""lto!uenc <2,0 < 5.0 0 
n•But~ lbenzene < 2.0 < 5.0 I (I 

1.2,3-T riehlorobcnzenc < 2.0 < 5.0 ! 0 

I I I 

SURROGATE RECOVERIES{%) -0,\ 
I PRIMARY 

Oibromofloromctlmnc '70•130) JOO ITolucnc-d8 {88-110) 100 
J ,2-Dich!oroethane-d4 {70-130) 93.8 l.2•Dich!oroetlmne-d4 (72-141) 93 
Toulcnc-dS (70-130) ]()3 Bromolluorobcnzcnc (72-122} 108 
4•Bromofluorobenzcnc (70• 130} 97.4 [.J:.Oieh!orobenzene-d4 (69-124} 98 

I • I 

SEE APPENDIX A FOR KEY TO COMMENTS I I 

NR-NOT REPORTED I I 

J-Esti1mlled value greater than one half the rcnortin" limit I 

B-Anal tc wa~ detected in method blank. I 

~ - Surrogates outside of a,ce"table limits I I 

shl(11-17-04)voas.xls 



I 
ICOi\lPARISON OF QA & CONTRACTOR RESULTS 
PROJECT: SHEPLEY'S HJLL LANDFILL, FALL 2004 

I 

! I 

QA SAMPLE No.: 0411129-0IB CONTRACTORS SAMPLE No.: 598943 
QA FIELD ID: SHM-96-58-QA CONTRACTORS FIELD ID: SHM-96-SB 

QA ANALYSIS DATE: I 1/22/2004, Hu=l l-29-04 CONTRACTOR'S ANALYSIS DATE 12-3-04, l-lg=JJ-19-04 
QA LABORATORY: AMRO CONTRACTOR'S LABORATORY: STL, VT I 

EXTRACTION METHOD: 3010A EXTRACTION METHOD: 3010A I 

ANAL YS!S METHOD: 60108, 7000 Series and l-fo-7470A ANALYSIS METHOD: 60108, l·lg-7470A 

MATERIAL DESCRIPTION: WATER 
DATE SAMPLED: 11/17/04 

UNITS: ug/L I I 

COMPARISON 
Target Analytc AMRO AMRO STL-VT STL-VT I CODE 

QA LAB QA LAB CONTRACTOR CONTRACTOR Field Dup- I QA split 
LRL RESULTS LRL RESULTS Field Dup RPD',1· RPD's 

Aluminum <200 85,3J I 27.7 U 35.4U 35.4 U NC 0 Ne'_, 

Antimony <20 20U 4.8 U 5.9U 5.9U NC 0 NC 
Arsenic < 5.0 (SW7060A) 2000 4.7U 2110 2240 6 0 5 
Barium <200 39,6J 13.5 U 43,7B 45.8 U NC 0 7.4 
Beryllium <5.0 0.198 J 0.30U o.sou 0.50U NC 0 NC 
Cadmium <5.0 5.0U 0.40U 0.84 B 1.18 27 0 NC 
Calciuum <2500 78500 305.2 U 92900 95900 3 0 17 .. 

Chromium <10 3,60J 0.90U 0.90 U - 0.90 U NC 0 NC 
Colbolt < 50 l2.8J 2.9U 10,6,8 11.18 4.6 0 9.4 
Copper <25 l0.2J 2.4 U 2.3 U , 2.3 U NC 0 . NC_. 
Iron < 100 19400 29.9U 21600 22400 4 0 Ir 
Lead < 5.0 (SW7421) 1.5 J 1.4U 1.2U 1.9 B NC 0 NC 
Magnesium <2500 12700 295.2 U 14000 • 14300 2 0 10 •.• 
Manganese <15 10200 0.90U 10800 11100 3 0 6 • 

Mercury <0.20 (SW7470A) 0.0702 J 0.J0U 0.IOU 0.IOU NC 0 NC 
Nickel <40 10,SJ 13.5 U 7,8B ·• 8.0 B 3 0 30 . 
Potassium <2500 9070 , 327.4 U 10800 , 10800 0 0 . 17 
Selenium <5.0 (SW7740)' 5,0U 3.9U 3.IU 3.1 U NC 0 NC' 
Silver <7.0 . L62J l.7U Q.90U 0.90U NC 0 NC 
Sodium < 2500 31500 : 539 U 32200 33100 3 0 

. 2 
Thallium <5.0 [SW7841) • 5.0U 3°.6U 7.9U 7.9U NC 0 NC 
Vanadium <50 sou 3.0U 4.0U 4.0U NC 0 NC 
Zinc <20 .. IS.SJ 2.5 U 6.6B 5.4 B I 20 0 82 ,-, 

I I 

I SEE APPENDIX A FOR KEY TO COMMENTS 

I NR""NOT REPORTED 
U= Not Detected at the Reporting Limit 
B"" Less than the Contract Reauircd Detection Limit (CRDL). 

I but greater than the Instrument Deletion Limit (IDL). I 

I IJ= Analyte detected below auantitation limit. 

sh1(11-17-04)metals.xls 



QA SAMPLE No.: 
QA FIELD JD: 

QA ANALYSJS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANALYSIS MET!-1OD: 

Target Analy1c 

Chloride, CL I . Nitr:1tc, :is N 
Othophosplrnlc, as P (by !:405. I 

Sulfate, S04 

I 

QA SAMPLE No.: 
QA FIELD JD: 

QA ANAL YSJS DATE: 
QA LABORATORY: 

EXTRACTJON METHOD: 
ANALYSIS METHOD: 

Target Analyte 

Cyanide (CN) 

COMPARISON OF QA & CONTRACTOR RESULTS 
SHEPLF.Y'S HILL LANDFILL, FALL 200-1 

Anions 

0411129-0IB 
SHI\1-96-58-QA 
Sec Below 
AMRO 

CONTRACTORS SAMPLE No.: 
CONTRACTORS FIELD ID: 

CONTRACTOR'S ANALYSIS DATE: 
CONTRACTOR'S LABORATORY: 

NA 
300,0 

MA TRIX: WATER 
DATE SAMPLED: 11/17/04 

UNITS: mg/L 

EXTRACTION METIIOD: 
ANALYSIS METHOD: 

AMRO 
QA LAB 

I RL 

AMRO 
RESULTS 
QA LAB 

STL-VT 
CONTRACTOR 

I RI 

STL-VT 
RESULTS 

CONTRACTOR 

5.0U (12-7-04) 26 I.OU ([ !-24-04) 27.3 
0.20U (11-19-04) 0.038JH 0.20U ( I !-18-04) 016 
o.osou (l l-17-04) o.osou 0.20 U (11-18-04) 0.20UJ 

I.OU (!2-7-04) 5.2 0.20 U ( 11-24-04) 7,5 

SEE APPENDIX A FOR KEY TO COMPARISON CODES 
NR"' NOT REPORTED 
U"' Not detected at or above the Reporting Limit 
J"' Estitmited value, below the Reporting Limit 
LRL"' Laboratory Reporting Limit 
l·i"' Method specific holding time exceeded. 

Cyanide (CN) 

0411129-01 
SHM-96-58-QA 
11/29/04 

CONTRACTORS SAMPLE No.: 
CONTRACTORS FIELD ID: 

CONTRACTOR'S ANALYSIS DATE: 
AMRO CONTRACTOR'S LABORATORY: 
NA EXTRACTION METHOD: 
90108 ANALYSIS METHOD: 

MATRIX: WATER 
DATE SAMPLED: 11/17/04 

UNITS: mg/L 

AMRO AMRO STL-VT STL-VT 
QA LAB RESULTS CONTRACTOR RESULTS 

LRL QA LAB LRL CONTRACTOR 

0.020 U o.02ou• 0.0IOU O.OI0U''' 

SEE APPENDJX A FOR KEY TO COMMENTS 
NR=NOT REPORTED 
*Note: Cyanide sample was adjusted for pH to > ! 2 when it was received at the lab. 
U= Not detected at or above the Reporting Limit 
LRL= L1boratory Reporting Limit 

shl(11-17-04}inorganics.xls 

598943 
SHM-96-58 
Sec Below 
STL, VT 
NA 
300.0 

USACE 
COMPARISON 

CODF RPD 

598943 
SHM-%-58 
11/19/2004 
STL. VT 
NA 
335.4 

0 
0 
() 

0 

USACE 
COMPARISON 

5 
NC 
NC 
36 

CODE RPD 

0 0 



QA SAMPLE No.: 
QA FIELD ID: 

QA ANALYSIS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANALYSIS METHOD: 

Target Analytc 

Chemical Oxygen Demand (COD) 

QA SAMPLE No.: 
QA FIELD ID: 

QA ANALYSIS DATE: 
QA LABORATORY: 

EXTRA .. CTION METHOD: 
ANALYSIS METHOD: 

Target Am1\ytc 

Total Alkalinity as CaC03 

COMPARISON OF QA & CONTRACTOR RESULTS 
SHEPLEY'S HILL LANDFILL, FALL 2004 

Chemical Oxygen Demand (COD) 

0411129-0] CONTRACTORS SAMPLE No.: 
SHM-96-58-QA CONTRACTORS FIELD ID: 
11/29/04 CONTRACTOR'S ANALYSIS DATE: 
AMRO CONTRACTOR'S LABORATORY: 
NA EXTRACTION METHOD: 
410.4 ANALYSIS METHOD: 

MATRIX: WATER 
DATE SAMPLED: 11/17/04 

UNITS: mg/L 

AMRO 
QA LAB 

LRL 

AMRO 
RESULTS 
QA LAB 

STL-VT STL-VT 
CONTRACTOR RES UL TS 

LRL CONTRACTOR 

50 U 40J 20.0 U 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR=NOT REPORTED 
U= Not detected at or above the Reporting Limit 
LRL= Lnborntory Reporting Limit 
J= Estimated value, below the Reporting Limit 

Total Alkalinity as CaC03 

39.9 

0411129-01 
SHM-96-SB-QA 
12/1/04 

CONTRACTORS SAMPLE No.: 

AMRO 
NA 
310.2 

AMRO 
QA LAB 

LRL 

5.0U 

CONTRACTORS FIELD ID: 
CONTRACTOR'S ANALYSIS DATE: 

CONTRACTOR'S LABORATORY: 
EXTRACTION METHOD: 

ANALYSIS METHOD: 

MATRIX: WATER 
DATE SAMPLED: 11/17/04 

UNITS: mg/L 

AMRO 
RESULTS 
QA LAB 

320 

STL-VT 
CONTRACTOR 

LRL 

I.OU 

STL-VT 
RESULTS 

CONTRACTOR 

344 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR=NOT REPORTED 
1-I=METHOD PRESCRIBED HOLDING TIME EXCEEDED 
LRL"' Laborntory Reporting Limit 
LJc:c Not detected nt or above the Reporting Limit 

sh!(S-12-03 )inorganics.xls 

598943 
SHM-96-SH 
11/22/04 
STL, VT 
NA 
410.1 

USACE 
COMPARISON 

CODF RPD 

598943 
SHM-96-58 
11/19/04 
STL,VT 
NA 
310.J 

0 

USACE 
COMPARISON 

0 

CODE RPD 

() 7 



QA SAMPLE No.: 
QA FIELD ID: 

QA ANALYSIS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANALYSIS METHOD: 

·rnrgct Analytc 

Total Hardness us CaCO3* 

QA SAMPLE No.: 
QA FIELD ID: 

QA ANALYSIS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANAL YSfS METHOD: 

Tarp;et Analyte 

COMPARISON OF QA & CONTRACTOR RESULTS 
SHEPLEY'S HILL LANDFILL, FALL 2004 

Total Hardness as CaC03* 

0411129-01 CONTRACTORS SAMPLE No.: 
SHM-96-58-QA CONTRACTORS FIELD ID: 
11/22/04 
AMRO 
NA 
23408 

AMRO 
QA LAB 

LRL 

17U 

CONTRACTOR'S ANALYSIS DATE: 
CONTRACTOR'S LABORATORY: 

MATRIX: WATER 
DATE SAMPLED: 11/17/04 

UNITS: mg/L 

EXTRACTION METf-lOD: 
ANALYSIS METl-lOD: 

AMRO STL-VT STl.,-VT 
RESULTS RESULTS CONTRACTOR 

QA LAB,-_-,-_L,::R;:.L'--,--'C:.:,:,c 

1.6U 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR,,,NOT REPORTED 

598943 
SHM-96-58 
12/2/04 
STL. VT 
NA 
2340B 

USACE 
COMPARISON 

CODE RPD 

(I 

*Note: 1-lar<lncss as calculated by the separate determinations of calcium and magnesium. 
expressed as mg equivalent CaCO3/L by Method 2340B. 

U"' Not detected nt the reporting limit 
LRL= Lnboratory Reporting Limit 

Biological Oxygen Demand (5 Day) 

0411129-01 CONTRACfORS SAMPLE No.: 
SHM-96-58-QA CONTRACTORS FIELD ID: 
11/19/04 
AMRO 
NA 
405.1 

CONTRACTOR'S ANALYSIS DATE: 
CONTRACTOR'S LABORATORY: 

MATRIX: WATER 
DATESAMPLED: 11/17/04 

UNITS: mg/L 

EXTRACTION METHOD: 
ANALYSIS METHOD: 

598943 
SHl\.'1-96-58 
11/19/04 
STL. VT 
NA 
405.1 

AMRO AMRO STLNT STL-VT USACE 
QA LAB RESULTS CONTRACTOR RESULTS COMPARISON 

--------------=L:.:RL"----~Q"'-ALAB LRL CONTRACT;:.O.:;R:.,_ ____ ....:Cc:O:..:D:..:E'-· _:_:IIP:..;l;;.?_ 

Biological Oxygen Demand (5 Day) 2.0 U IAU 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR=NOT REPORTED 

U"' Not detected nt or above the Reporting Limit 
NC=Not calculntcd 
LRL= Laboratory Reporting Limit 
S,cc Analyte also detected in the associated method blank 

shl(S-12·03 )inorganlcs.xls 

(I NC 



QA SAMPLE No.: 
QA FIELD ID: 

QA ANALYSIS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANALYSIS METI-IOD: 

Target Analyte 

Total Dissolved Solids (TDS by 160.1) 
Total SusJlt.>nd~•d Solids (TSS by 160.2) 

QA SAMPLE No.: 
QA FIELD ID: 

QA ANALYSIS DATE: 
QA LABORATORY: 

EXTRACTION METHOD: 
ANALYSIS METHOD: 

Target Analyte 

Totnl Org:mic Carbon (TOC) 

COMPARISON OF QA & CONTRACTOR RES UL TS 
SIIEPLEY'S IIILL LANDFILL, FALL 2004 

Tot:11 Disso\vt.>d Solids (TDS by 160.1} 
Tot:11 Suspended Solids (TSS by 160.2) 

0411129-01 
Slli\1-96-5H-QA 
I I/ I 9/04 

CONTRACTORS SAMPLE No.: 
CONTRACTORS FIELD ID: 

CONTRACTOR'S ANALYSIS DATE: 
AMRO CONTRACTOR'S LABORATORY: 
NA EXTRACTION MET!-IOD: 
! 60.1 and 160.2 ANALYSIS METI-IOD: 

MATRIX: WATER 
DATE SAMPLED: 11/17/114 

UNJTS: mg/L 

AMRO 
QA LAB 

LRL 

AMRO 
RESULTS 
QAI \H 

STL-VT STL-VT 
CONTRACTOR RES UL TS 

,, LRL CONTRACTOR 

10 U 430 5.0U 
4.0U 14 0.50 U 

SEE APPENDIX A FOR KEY TO COMMENTS 
NRccNOT REPORTED 

LRL"'Labomtory Reporting Limit 
LJao Not detected at or above the Reporting Limit 

Tot:il Orgnnic Carbon (TOC) 

151 
25.6 

208!01-l 
Slll\1-96-5H-QA 
! 1/23/04 

CONTRACTORS SAMPLE No.: 
CONTRACTORS FIELD ID: 

CONTRACTOR'S ANALYSIS DATE: 
STL-Conneclicut (subcontmeted) 
NA 

CONTRACTOR'S LABORATORY: 
EXTRACTION METHOD: 

9060.0 ANALYSIS METHOD: 

AMRO 
QA LAB 

LRL 

1.0 U 

MATRIX: WATER 
DATE SAMPLED: 11/17/04 

UNJTS: mg/L 

Al\1RO 
RESULTS 
QAIAB 

3.8 

STL-VT 
CONTRACTOR 

LRL 

l.4U 

SEE APPENDIX A FOR KEY TO COMMENTS 
NR""NOT REPORTED 
LRLcccLaboratory Reporting Limit 
Li"" Not detected at or above the Reporting Limit 
B"' Analytc also detected in the associated method blank 

sh1(5-12-03)inorganics.xls 

STL-VT 
RESULTS 

CONTRACTOR 

3,8B 

598943 
SIIM-96-5H 
l l-2 l-04(tds). 11-22-04(\ss) 
STL. VT 
NA 
160.1 and 160.2 

USACE 
COMPARISON 

CODE RPD 

111i11or 

598943 
SIIM-96-5H 
11/19/04 
STL. VT 
NA 
9060.0 

J 
() 

USACE 
COMPARISON 

96 
59 

CODE RPD 

(I 0 



APPENDIXC 

SAMPLE RECEIPT & CUSTODY DOCUMENTATION 



AMRO Environmental 
Laboratories Corporation 

SAMPLE RECEIPT CHECKLiST 

Client: c/ C 1/-J?__ Cr / AwlRO ID: 
Pro1ect Name· c .o 77t, s lfF n c. .:, U.11...L 1 ,,_, '.M--tt,_.<....... Date Rec.: 
Ship via: (circle one)~ UPS , AMRO C6urier, Date Due· 
Hand Del., Other Courier, Other: 

Items to be Checked Upon Receipt Yes No 
1. Army Samples received in individual plastic bags? V 
2. Custody Seals present? v· 
3. Custody Seals Intact? 1..,/ 
4. Air Bill included in folder if received? v 
5. Is COC included with samples? V 
6. Is COC signed and dated by client? 

50 I./ 
7. Laboratory receipt temperature. ✓-_, ? TEMP = 

Samples rec. with ice_ ice packs_ neither __ 
8. Were samples received the same day they were sampled? v 

ls client temperature 4"C ± 2"C? './ 
If no obtain authorization from the client for the analyses. 

Client authorization from: Date: Obtained by: 
9. Is the COC filled out correctly and completely? I./' 
10. Does the info on the COC match the samples? (../' 
11. Were samples rec. within holding time? V 
12. Were all samples properly labeled? c..---
13. Were all samples properly preserved? r.-
14. Were prop-~r sample containers used? L-,---

15. Were ail samples received intact? (none broken or leaking) I -
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If Mor SB: 
Does preservative cover the soil? 

If NO then client must be faxed. 
Does preservation level come close to the fill line on the vial? 

If NO then client must be faxed. 
Were vials provided by AMRO? 

lf NO then weights MUST be obtained from client 
Was dry weight aliquot provided? 

If NO then fax client and inform the VOA lab ASAP. 

20. Subcontracted Samples: ,/ 
What samples sent: 01 H 
Where sent: STL- Ct 

Date: 11-1.r-o-,£ 
Analysis: TD c... 
TAT: s-r!> 

21. Information entered into: 

Internal Tracking Log? f..._.. 
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Appendix G 

Comment Response Package 



RESPONSE TO 
EPA Comments (dated March 16, 2006/ on the 

Drafi 2004 Annual Report 
Shepley 's Hill Landfill 

Long Term Monitoring & Maintenance 
Devens, Massachusetts 

August 2005 

The EPA comments are italicized below, with the Army's responses shown immediately below 
each comment, 

General Comments: 

1. Throughout the report, the 2005 Five-Year Review is referred to as "upcoming" and refers 
to evaluations that are to be completed in the 2005 Five-Year Review (refer to pages ES-2, 2, 
3, 12, and 20). Since the 2005 Five-Year Review was finalized in September 2005 and the 
Annual Report will be finalized in April 2006, please update the Annual Report throughout to 
accurately reflect the status of the 2005 Five-Year Review and the Five-Year Review 
evaluations and conclusions related to Shepley 's Hill Landfill. 

RESPONSE: The text of the 2004 AR addresses the site conditions and circumstances as 
they existed in the 2004. The Five-Year Review was subsequently completed in September 
of 2005. We gracefully submit that actions (i.e. the Five-Year Review) occurring subsequent 
to 2004 would more appropriately be documented in the 2005 AR. 

2. In the 2005 Annual Report, the Army will need to include a discussion on the implementation 
of the extraction and treatment system and the Comprehensive Site Assessment (CSA) and 
Corrective Action Alternatives Analysis (CAAA) and how these efforts fit within the context 
of the overall remedy for SHL. In addition, the 2005 Annual Report should consider the 
reevaluation of the methods used to assess cleanup progress. Changes to the evaluation 
criteria may be needed. If not in the 2005 Annual Report, changes to the evaluation criteria 
may need to be addressed through the CSAICAAA. 

RESPONSE: Concur, cited items will be addressed in the 2005 AR. 

Specific Comments: 

3. Page 7. Section 5.0, Last Para. Groundwater Elevations: EPA does not agree with the 
assertion that, "the model analysis of northerly ground water flow is still valid. " Rather, 
EPA 's presentation to the RABIBCT on June 9, 2005 offered a different conclusion, with a 
greater degree of eastward flowing groundwater than modeled flow-lines would suggest. In 
any case, we strongly recommend that future long-term monitoring reports categorize and 
present groundwater data according to hydrostratigraphic units (water table aquifer, deep 

1 



overburden aquifer, bedrock aquifer, etc.). Head data should be contoured and presented 
for each of these hydrostratigraphic intervals. 

RESPONSE: Concur, future reports will categorize and present groundwater data according 
to hydrostratigraphic units and head data will be contoured and presented for each of the 
hydrostratigraphic intervals. 

4. Page 8, Section 6. 0, 3rd Para, Groundwater Sampling: What is the current status/timetable 
regarding repair of the damaged wells, SHM-99-31A and SHM-99-32X? 

Response: Well SHM-99-32X, which was severely damaged in a collision, was repaired in 
Febrnary 2005, and has been sampled since. Well SHM-99-3 lA has not had any repairs 
performed on it, as collecting samples there have not recently been a difficulty. The problem 
at that well in the past (May 2003 and May 2004) was apparently due to freeze-thaw action 
in the surrounding soil (being located in a wetland area), causing a slight bend in the 2-inch 
PVC well that sometimes prevented the·passage ofa-sampling pump. The problem was 
never experienced during fall sampling events, suggesting that through the course of the year, 
the previous winter's effect was naturally corrected. If the current sampling protocol results 
in no such difficulty, no repairs are necessary. 

5. Page 10, Section 6.2, 2nd bullet, Sampling: Although it is indicated in the "UPDATE" that a 
sample was successfully collected from SHM-99-31A, it is not clear whether the well remains 
damaged. See comment 4 above. 

Response: Please see response to Comment 4, above. 

6. Page 14, Section 7.3.2, 1st Para: Is the obstruction reported at SHM-99-31A the result of 
frozen water in the casing (a temporary condition), or actual damage to the well. Please 
clarify. See previous comments. 

Response: Please see response to Comment 4, above 

7. Page 19, Section 9.1, Conclusions, 1'1 Bullet: EPA questions the adequacy of the monitoring 
well network, particularly in the vicinity of Red Cove, as noted in comments on the Draft 
Data Gaps Analysis Report. In addition, see comment 3 above. Additional analysis of 
groundwater flow is needed. In particular, groundwater elevations will need to be collected 
at all available monitoring points, and head data needs be contoured, evaluated and 
presented for each hydrostratigraphic interval (e.g., water table aquifer, deep overburden 
aquifer, bedrock aquifer, etc.). EPA requests that this information be included in future 
Annual Reports. 

RESPONSE: Concur, will address in future ARs. 

8. Page 19, Section 9.2, Recommendations, 1st Bullet: In accordance with the "new" condition 
of the extraction and treatment system, it is suggested that an overarching table be created to 
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identify specific wells, monitoring frequencies, analytes, and other pertinent aspects for 
monitoring to be conducted for treatment system "peiformance monitoring" and routine 
"long-term monitoring". Future annual LTM reports should include this table and 
explanatory information. 

RESPONSE: Concur, will address in future ARs. 

9. Page 20, Section 9.2, Recommendations, 1st Bullet: EPA concurs with this recommendation 
(see comment 7 above). 

RESPONSE: Concur. 
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Reply to the order of 
BRAC Environmental Office 
DAIM-BO-A-DV 
30 Quebec Street, Box I 00 
Devens, MA 01432 

Ms. Lynne Welsh 

DEPARTMENT OF THE ARMY 
BASE REALIGNMENT AND CLOSURE 

ATLANTA FIELD OFFICE 
1347 THORNE AVENUE SW, BLDG 243 

,FORT MCPHERSON, GEORGIA 30330-1062 

17 January 

Massachusetts Department of Environmental Protection 
627 Main Street 
Worcester, MA 01605 

Re: Draft 2004 Annual Report 
Shepley's Hill Landfill 
Devens,MA 
August2005 

Dear Ms. Welsh: 

Enclosed please find the Army's response to MADEP comments dated November 4, 2005 on 
the above referenced document. If you have any questions or comments, please feel free to 
contact me at (978)796-2205. 

Sincerely, 

W~+O~ 
Robert J. ili'eone 
BRAC Environmental Coordinator 

Cc: Ginny Lombardo, Ron Ostrowski, Randy Godfrey 



Comments below are from letter dated November 4, 2005, from D. Lynn Welsh, 
Massachusetts Department ofEnvircnmental Prntect,on, to Ben Goff, BRAC 
Environmental Office, RE: Draft 2004 Annual Report- Shepley's Hill Landfill (AR), 
August 2005. USA CE Shepley 's Hill Landfill (SHL) Team responses to these comments 
are italicized. 

Commen',s 

MassDEP has two major concerns with the information provided in the AR. These same 
concerns were expressed in comments made on the recently completed SHL section of 
the 2005 Five Year Review. 

Cl.) The first is the presence of landfill gas greater than 25% of the LEL at 15 of the 22 
vents sampled. At ten vents, exhibiting elevated LEL, oxygen readings are greater than 
five percent. These are potential explosive conditions and should be taken into 
consideration when doing any work on the SHL cap. MassDEP is recommending the 
Army consider active gas management and would like this issue included in the 
CSAICAAA. 

MassDEP also notes that the presence of oxygen greater than a percent or two at the vents 
is an indication that air is getting into the landfill mass. This may be instructive in 
evaluating cap integrity. 

Response: The methane production is the result of the natural degradation of the 
organics from within the soils and sediments excavated and placed in the landfill. The 
construction records from the Closure Report indicate that the passive gas venting system 
has collection piping in a 100-ft by 100-ft grid system. Methane enters this system and 
passively vents to the atmosphere depending on the barometric pressure differential 
between the inside of the liner-covered landfill and the swface atmosphere. The methane 
is trapped at the top layer of the landfill by the cap system, and dissipated to the 
atmosphere via the venting system when the swface atmospheric pressure drops below 
the barometric pressure beneath the cap. 

When the opposite is true (higher pressure at the surface than within the cap), oxygen 
enters the landfill through the vents. Furthermore, the landfill is not fully encapsulated 
(i.e., has no base liner), resulting in a vadose zone in the landfill system where gases 
could potentially m,grate through. The explosive conditions have been take,1 into 
consideration when pe1forming maintenance mowing on the cap system. However, once 
the methane exhausts outside of the candy cane vent, it dissipates readily into the 
atmosphere. Cap integrity in relationship to oxygen present is not a concern since the 
landfill is not fully encapsulated. 

The landfill gas monitoring data/or 11/5/02, 11/17/03, and 11116/04 indicate variable 
results rather than consistently high levels of methane. Over 100% LEL was measured in 
8 vents in 2002 and 9 vents in 2004. However, a sample from only one vent (V-9) 



displayed a reading over) 00% LEL in 2003. Atmospheric conditions were similar 
durin1.i the sampling period in each year. 

The preceding discussion of methane generation and migration mentioned two particular 
migration pathways for methane gas: through the vadose zone in the landfill system, and 
through ambient air outside the methane vents. With respect to the former, •it is 
important to recogr:ize that the data show that potentially explosive levels o/ methane are 
not migrating to the house located to the northwest of the landfill on Scully Road. Gas 
samples collectedji-om GV-1 (see Figure 3-1) did not contain detectable methane in 
2002, 2003, or 2004. Further, data collected previously ji-om LGP-01-01 through LGP-
0J-04 (designated as PVG-Jthrough PVG-4 in the data tables), also on the northwestern 
side of the landfill, showed no detectable methane and 0%LEL during the last three 
annual monitoring rounds. And, as you know, additional gas probes are being installed 
and sampled at the southern portion of the landfill to further evaluate the potential for 
gas migration off site. 

With respect to the second migration pathway, through ambient air, see attached S. 
Harvey Letter dated 23 September 2004. 

With respect to the need for active gas management, the CSAICAAA will include an 
assessment of whether landfill gas measurements warrant aciion based on all available 
data. 

C2.) MassDEP second concern is the method in which the groundwater elevation data is 
evaluated. We recommend that the hydraulic monitoring ·results be evaluated based on 
the horizon they measure, such as, water table, mid-aquifer and deep. The EPA 
presentation of such data categorization, at the June 2005 BCT and RAB meetings 
indicated that the contouring of water level measurements of similar horizons did not 
demonstrate a change in groundwater flow direction. Instead the flows generally 
mimicked pre-capped groundwater directions. This has implications for the conceptual 
site model and the groundwater model results being used to evaluate site remediation 
methods and MassDEP would like this confirmed in follow on Army work in the CSA. 

Response: AMEC is aware of MassDEP recommendation and concerns stated above. 
AMEC will act on this recommendation as part of the CSA. 



ME'.MORANDUM FOR: Eng/Plan,Div, H. Farrell McMillan 

SUBJECT: Landfill Gas Vent Monitoring 

23 September 2004 

1. On 15 Septemrer 2004 Mr. PatrickBlumeris ar.d I collected real-time air monit:iring data 
from landfill gas vents at the Devens Consolidated Landfill (DCL) and Shepley's Hill Landfill. 
The monitoring was undertaken in an effort to further evaluate high methane gas readings 

7 observed in November 2003 at many of the vents at each of these landfills. The gas vents were 
monitored for methane, oxygen, carbon dioxide, and percent lower explosive limit (¾LEL) 
utilizing a Landtec GA-90 multi-gas meter. Air velocity readings from each of the vent openings 
were obtained using an Alnor CompuFlow Thermo Anemometer. Weather conditions consisted 
of sunny skies with temperatures in the low 70°s. In the morning, the winds were light and 
variable which became more brisk in the afternoon. 

2. At Shepley' s Landfill, the gas vents selected for monitoring were those that historically 
showed elevated methane readings (nine 9fthe 22 tetaI xm_ts). Eight of the nine vents indicated 
methane gas concentrations ranging from 6% to 24%, with the ¾LEL readings greater than 
100%. However, no methane gas was detected within one foot downwind of the gas vents and air 

r1 velocity readings noted at each of the vents were minimal. Refer to Attachment 1. At the DCL 

&
Landfill, all eleven gas venls were monitored with litl]e to no methane gas detected (methane gas 
concentrations ranged from O to 1 %). Again, the air velocity readings indicated minimal gas flow 
from the vents. Refer to Attachment 2. 

3. Although the monitoring results indicate high methane gas concentrations at several of the gas 
vents at Shepfoy's Landfill, it does not appear to be negatively_ impacting the area immediately 
adjacent to the vents. This may be due in part to the minimal flow noted at the vent openings. 
Thus, it does not appear that future site maintenance work ( e.g., grass mowing and trimming) will 
be significantly affected. However, as a safety precaution, it is recommended that a small "safe 
area" of one-foot radius be established around each of the vents where no grass mowing or 
trimming will occur. 

4. Please note that future gas vent monitoring conducted by NAE personnel should involve only 
the use of instruments that are rated as intrinsically safe and are operated by qualified personnel. 
Should you have any questions, please feel free to contact me. 

Encl 
• Attachment 1 
Attachment 2 

cc: 
Eng/Plan, M. Geib 
Eng/Plan, E. Matthews 

. Eng/Plan, P. Blumeris 
Eng/Plan, S. Michalak 
PPMD, R. Godfrey 
SO, P. Sumner 

y!/JuJ-t._ ~ . 
Sheila Harvey & 
Industrial Hygienist 



NOTE: 

Vent ID 
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ATTACHMENT 1 

Shepley's Landfill Gas Vent Monitoring September 15, 2004 
Landtech GA-90; cal w/15% CH4 and with 15% CO2 

% Lower 

Monitori/19 % Carbon Explosive 
Location % Methane Dioxide % Oxvaen Limit 

¾CH4 %CO2 %02 ¾LEL 

at ooening 24 17 8 >100 
1 ft downwind 0 0 20.8 0% 
in vent 21 22.5 0.6 >100 
1 ft downwind 0 -0.2 0- 0.2 20.6 2% 
in vent 11 8 9 >100 

. 1 ft downwind 0 0 20.6 0% 
4 In vent . 1.5 1 19 8% 

1 ft downwind 0 0 20.6 0% 
4 in vent 6 10 , 5 >100 

1 ft downwind 0 ·o 20.6 0% 
4 in vent 11 18 0.4 >100 

1 ft downwind 0 0 20.8 0% 
4 in vent 5.5 15.5 2.8 >100 

1 ft downwind 0 0 20.6 0% 
4 in vent 18 22 0.2 >100 

1 ft downwind 0,5 0.5 20.5 6% 
4 

in vent 11 19 0,5 >100 
1 ft downwind 0 0 21 0% 

Readings taken one-foot ·uownwind of vent opening. 
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ATTACHMENT 2 

DCL Gas Vent Monitoring September 15, 2004 
Landtech GA-90; cal w/15% CH4 and with 15% CO2 

Monitoring ¾ Carbon % of Lower 
Vent ID Diameter Location % Methane Dioxide % Oxygen Expl Limit 

inches %CH4 %CO2 %02 % LEL 
1 6 1 fl downwind 0 0 21.5 NT 

at vent 0 0 21.1 0% 
2 6 1 ft downwind 0 0 21 NT 

at vent 0 0 21 0% 
3 6 1 fl downwind 0 0 21.3 NT 

at vent 0 0 21.1 0% 
4 6 1 fl downwind 0 0 21.1 NT 

at vent 0 0.4 21.1 0% 
5 6 1 fl downwind 0 0 21 NT 

at vent 0.4 0.1 20.3 6% 
6 6 1 fl downwind 0 0 21.1 NT 

at vent 1 0.1 20.6 6% 
7 6 1 fl downwind 0 0 21.4 NT 

at vent 0 0 21.3 0% 
8 6 1 ft downwind 0 0 21.4 NT 

at vent 0 0 21.3 0% 
9 6 1 fl downwind 0 0 21.4 NT 

at vent 1 0.4 20.4 20-22% 
10 6 1 fl downwind. 0 0 21.3 NT 

at vent 0 0 21.2 0% 
11 6 1 fl downwind 0 0 21.2 NT 

at vent 0 0.5 19.8 0% 

NOTES: Readings taken one foot from vent: attempted to take these downwind of the vent opening. 
NT: Not tested: LEL was nc: ,ested one-foot downwind of the vent if methane concentration 
was zero. 
NT: Not tested: exhaust speeds were not checked one-foot downwind of vent. 
Wind: Note that there were gusts of wind especially at the top of the landfill. 
Windspeed: was measured once, at 2000 fpm. 
Sampling Sequence: 2,4,5,6,3,1,9,7,8, 10, 11. 
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