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1.0 INTRODUCTION 

This Annual Report presents a summary of the groundwater monitoring program and the 
operation and maintenance (O&M) activities conducted during 2019 at the Shepley’s Hill 
Landfill (SHL) site, located at the former Fort Devens Army Installation, Massachusetts. SHL is 
also known as Area of Contamination (AOC) 5. The summary includes data from the Army’s 
operation of the groundwater extraction, treatment, and discharge system, the landfill monitoring 
and maintenance program, and the groundwater monitoring results for 2019. These activities 
were conducted in accordance with the Final Long-Term Monitoring and Maintenance Plan 
(LTMMP) Update (Sovereign Consulting, Inc [Sovereign], 2015) and LTMMP Addendum 
(KOMAN Government Solutions, LLC [KGS], 2018a).  

The Army is conducting a Remedial Investigation (RI) for Per- and Polyfluoroalkyl Substances 
(PFAS) at the former Fort Devens, including the SHL.  In fall 2019, a subset of the SHL 
LTMMP monitoring wells were sampled for PFAS as part of the RI program. Nineteen 
monitoring wells at SHL were sampled, and the sum of two PFAS compounds, PFOS and PFOA, 
ranged from 6.5 nanograms per liter (ɳg/L) to 120 ɳg/L.  In 2017, the two onsite groundwater 
extraction wells (EW-01 and EW-04) were also sampled as part of the PFAS site inspection, and 
the sum of two PFAS compounds, PFOS and PFOA, were 53 and 22 ng/L, respectively (BERs-
Weston, 2017).  The PFAS RI is ongoing.   

1.1 BACKGROUND 
The former Fort Devens, Massachusetts is located approximately 35 miles northwest of the city 
of Boston, within the towns of Ayer, Shirley (Middlesex County), Harvard, and Lancaster 
(Worcester County). The former Fort Devens was established in 1917 for military training and 
logistical support during World War I. Fort Devens became a permanent base in 1931 and 
continued service until its Base Realignment and Closure (BRAC) Committee closure in 1996. 
Figure 1-1 depicts the area and topography of the former base and surrounding area.  

SHL encompasses approximately 84 acres in the northeast corner of the Main Post of the former 
Fort Devens (Figure 1-2). The landfill is bordered to the east by Plow Shop Pond and land 
formerly containing a railroad roundhouse, to the west by Shepley’s Hill, to the south by recent 
commercial development, and to the north by wooded and residential areas. Nonacoicus Brook, 
which drains Plow Shop Pond, is located north of the landfill in the North Impact Area (NIA) 
(Figure 1-3). 

The Army reportedly operated SHL by the early 1940s; however, evidence from test pits within 
the landfill suggests earlier usage, possibly as early as the mid-nineteenth century. The landfill 
contains a variety of waste materials including, but not limited to, demolition debris, asbestos, 
sanitary wastes, glass, and incinerator ash. The maximum depth of the refuse occurs in the 
central portion of the landfill and is estimated to extend approximately 40 feet below ground 
surface (bgs). The volume of waste in the landfill has been estimated at over 1.5 million cubic 
yards (cy), of which approximately 160,000 cy (11 percent [%]) is below the water table. The 
saturated wastes appear to be emplaced in a wetland; at least two areas previously mapped as 
wetlands were filled (Harding ESE, 2003), and the waste has been found to be underlain by peat 
deposits (Sovereign, 2011a). 
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The Massachusetts Department of Environmental Protection (MassDEP) approved the landfill 
closure plan in 1985. The landfill was closed in five phases between 1987 and 1993 in 
accordance with 310 Code of Massachusetts Regulations (CMR) 19.000. Closure consisted of 
capping the landfill with a 30 to 40-mil polyvinyl chloride (PVC) membrane, covering the cap 
with soil and vegetation, and installing gas vents. Closure also included installation of wells to 
monitor groundwater quality around the landfill, and construction of drainage swales to control 
surface water runoff. MassDEP issued a Landfill Capping Compliance Letter approving the 
closure in February 1996.  

After closure of the landfill, the Army completed Remedial Investigations (RIs) under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) that 
evaluated soil, sediment, surface water, and groundwater conditions at and in the immediate 
vicinity of the landfill. The results confirmed the presence of various contaminants at the site, 
particularly certain inorganics (e.g., arsenic) and volatile organic compounds (VOCs) in 
groundwater, sediment, and surface water at and adjacent to SHL. The Army’s Feasibility Study 
(FS) and Record of Decision (ROD) resulted in a Remedial Action that specified long-term 
monitoring and maintenance of the landfill cap, and long-term groundwater monitoring, and a 
contingent remedial component requiring design and construction of a groundwater extraction 
and treatment system if the landfill cap did not result in a reduction of groundwater contaminant 
concentrations, primarily arsenic, by 2008. Table 1-1 lists the relevant contaminants of concern 
(COCs) identified in the ROD, and their target cleanup levels.  

As described in the ROD (United States Army Corps of Engineers [USACE], 1995), the 
Remedial Action Objectives (RAOs) for the SHL Remedial Action are to: 

• Protect potential residential receptors from exposure to impacted groundwater migrating 
from the landfill having chemicals in excess of maximum contaminant levels (MCLs). 

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

In addition to requiring Five-Year Reviews, the ROD stipulated that arsenic concentrations in 
groundwater must be monitored to assess the landfill cap’s effectiveness in attaining risk-based, 
cleanup goals by 2008 and if the required reductions in risk were not achieved within this 
timeframe, the Army would design and implement a groundwater extraction and treatment 
system to address continued migration of contamination emanating from the landfill.  In March 
2006, when it was realized that the risk-reduction goals would not be attained, the Army 
constructed and began operating a two-well (EW-01 and EW-04) groundwater extraction and 
treatment system at an initial pumping rate of 25 gallons per minute (gpm), which was gradually 
increased to a combined extraction rate of 50 gpm.  In 2019, an average extraction rate of 
54.2 gpm was achieved.  

Adjacent to SHL, the Army investigated Red Cove/Plow Shop Pond known as AOC 72. In 2011, 
the AOC 72 RI (AMEC, 2011) concluded that components of the current SHL remedy (landfill 
capping and groundwater extraction) did not eliminate groundwater flow and arsenic migration 
from SHL into Red Cove/Plow Shop Pond. The AOC 72 RI results suggested that groundwater 
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discharge contributed arsenic to sediment that could accumulate to levels resulting in conditions 
that posed unacceptable risks, and therefore a remedy component that minimized arsenic-in-
groundwater flux to Red Cove was most protective (AMEC, 2011). Consequently, during 
August-September 2012, the Army installed a slurry barrier wall between the SHL and AOC 72 
as part of a Non-Time Critical Removal Action in order to mitigate the arsenic flux to Red 
Cove/Plow Shop Pond by groundwater flow from the SHL. Documentation of the barrier wall 
installation was provided in the July 2013, Final Removal Action Completion Report for 
Shepley’s Hill Landfill Barrier Wall (Sovereign, 2013a).  

As stated earlier, one of the RAOs for SHL is to protect potential residents from exposure to 
impacted groundwater migrating from the landfill at levels that pose a risk to human health and 
the environment. Because the extent of the impact was not defined at the time, the SHL ROD did 
not specifically address implementation of Land Use Controls (LUCs) for any non-Army 
property located north of the landfill. Consequently, LUCs were established for the NIA in 2013 
and were documented in the December 2013 Explanation of Significant Differences (ESD) for 
Land Use Controls to Restrict Groundwater Use (Sovereign, 2013b). The Army subsequently 
issued a Land Use Control Implementation Plan (LUCIP) in August 2014 to describe the 
procedures for implementing the LUCs in the NIA (Sovereign, 2014). The specific LUCs are 
discussed in Section 4.0. The area of LUCs is shown on Figure 1-4.  

1.2 OBJECTIVES 

The objectives of this Annual Report are as follows: 

• Summarize landfill maintenance activities;

• Document the landfill cap inspection which was performed to identify areas that may
require future maintenance;

• Present landfill gas measurements from 18 gas vents and 25 permanent landfill perimeter
gas monitoring wells to evaluate long-term trends with regard to gas production and
venting;

• Summarize O&M, sampling, and reporting associated with the Arsenic Treatment Plant
(ATP) and provide recommendations for any modifications; and,

• Present the results of the long-term monitoring (LTM) program for groundwater,
including groundwater hydraulics, COC analytical monitoring, and field parameters.

1.3 REPORT ORGANIZATION 

• Section 2.0 documents the routine landfill maintenance and inspection activities and
includes the results of landfill gas monitoring in both gas vents and perimeter soil gas
wells.

• Section 3.0 summarizes the ATP operations, maintenance, and monitoring.

• Section 4.0 summarizes the LUCs monitoring conducted in accordance with the LUCIP.
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• Section 5.0 summarizes the LTMMP groundwater monitoring results, including synoptic 
water level measurements, arsenic concentrations, and other water quality data. 

• Section 6.0 presents conclusions and recommendations for future system operations, 
monitoring, and assessments. 

• Section 7.0 presents references used to prepare this report. 
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2.0 LANDFILL MAINTENANCE AND MONITORING 

In accordance with the LTMMP Update (Sovereign, 2015), SHL was inspected and routine 
maintenance was performed during 2019. The annual inspection identifies and corrects any 
problems pertaining to the effectiveness of the cap system, erosion, and the conditions of gas 
vents and sampling points. A summary of the landfill cap maintenance, the findings of the 
inspection, and the results of landfill gas monitoring are presented in the following sections. The 
landfill inspection report with supporting photographs are presented in Appendix A.  

2.1 GENERAL LANDFILL MAINTENANCE 

The landfill grass cover and the vegetation atop the utility berm were mowed from 30 September 
to 01 October 2019 by Gatsby Grounds Co., Inc. of Lancaster, Massachusetts. Small shrub 
growth on the margins of the landfill was removed to maintain an effective cap system. The 
berm was intact and no adverse effects to the berm were noted. Normal vegetative growth was 
removed from the landfill cap during the mowing activities. Large vegetative growth was 
removed from the southern and northern drainage swales and grass mowing was conducted to the 
edge of the swales. 

2.2 LANDFILL INSPECTION 

An annual inspection of SHL was conducted on 15 October 2019. Features of the landfill that 
were inspected included the cover system, drainage system, gas vent system, access road, 
monitoring wells, and piezometers. Observations were made regarding the vegetative cover, 
vegetative types, erosion, settlement, and general conditions. The overall condition of the landfill 
was found to be satisfactory. A summary of findings and observations are presented below and 
within the landfill inspection report included in Appendix A along with supporting photographs.  

2.2.1 Cover Surface 

There was no evidence of poor conditions affecting the cover surface. No new depressions were 
observed on the cover surface. No new tree or shrub growth was observed on the landfill surface 
and observed small tree and shrub growth in the drainage areas was removed during the 
September-October 2019 mowing event. The utility berm was intact and no adverse effects to the 
berm were noted. 

2.2.2 Vegetative Growth 

The vegetative growth was normal and appeared to have no major stressed areas. The landfill 
had been properly mowed during the September-October 2019 mowing event.  

2.2.3 Landfill Gas Vents and Gas Points 

The landfill gas vents were observed to be in good condition. The vent pipes were functioning, 
and screens were present to prevent wildlife or debris from entering the vents. The landfill gas 
points were observed to be in good condition. Gas vents and gas points are located on Figure 2-1. 
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2.2.4 Monitoring Wells and Piezometers 

Monitoring wells and piezometers located on the landfill cap or perimeter that are currently part 
of the LTMMP network were inspected in accordance with the revised 2015 LTMMP 
(Sovereign, 2015) checklist and were inspected during spring and fall sampling events 
(Figure 2-1). Network wells were in good condition overall. Dedicated LDPE tubing obstructing 
access to the bottom of the well was removed from SHM-05-41C. During the LTM fall sample 
event, a visible obstruction at SHM-13-03 was observed at approximately 6 feet below the top of 
casing. Passage of the water level meter and sample tubing around the obstruction was successful 
after several attempts. It was noted that the Royer well cap locking mechanism is broken at 
SHM-13-03.  

2.2.5 Drainage Swales 

Most of the southern drainage swale exhibited vegetative growth. Large growth was removed 
during September-October 2019 as part of the landfill mowing activities. Small vegetative 
growth and wetland plant life were not disturbed, as they help prevent erosion of the landfill 
cover. The northern drainage swales near the ATP also exhibited some large vegetative growth. 
Large growth was removed from the drainage swales during the September 2019 mowing event. 
Drainage swales are shown on Figure 2-1. 

2.2.6 Settlement 

No new topographic depressions were observed within the landfill cover.  

2.2.7 Erosion 

No significant erosion was observed across the landfill.  

2.2.8 Access Roads 

The landfill access road is in good condition and no erosion of the road was observed. The access 
road is shown on Figure 1-2.  

2.2.9 Culverts and Catch Basins  

Three adjacent culverts located at the northern portion of the landfill beneath the access driveway 
to the ATP were observed to be in good condition. Vegetative growth was removed during the 
September 2019 mowing event along the entrance road to the ATP building and the area around 
the culverts. No catch basins are present at the landfill or along the landfill boundary. The 
culverts are shown on Figure 2-1.  

2.2.10 Security/Fencing 

There is no perimeter fencing along the majority of the wooded western boundary of the landfill 
(along Shepley’s Hill) and along the southeastern landfill boundary near the railroad tracks; 
however, no public roads have open access to the landfill. Fence gates across roads that access 
the landfill are secured with chains and padlocks, and the security fence surrounding the ATP 
remains in good condition. 
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2.2.11 Wetland Encroachment 

Wetland encroachment was observed in the swales located in the southern portion of the landfill. 
Overall, the individual areas of encroachment are infrequent, small, and confined to the swales. 
Extensive encroachment by wetland plants is controlled by mowing of the landfill surface. This 
will prevent the development and expansion of a wetland beyond the swale areas already invaded 
by wetland species.  

2.2.12 Other Observations 

The recreational field located south of the access road in the middle of the southern half of the 
landfill appeared to be in good condition. The field is being used through a lease to 
Massachusetts Development and Finance Agency (MassDevelopment) for recreational use of 
aerial drones (launching/landing).  The recreational area was routinely mowed by the drone users 
during the spring, summer and fall of 2019 (Figure 2-1). No tire rutting was observed from 
recreational activity between the field and the landfill access road other than worn down grass 
where vehicles enter and exit the mowed area. No damage to the landfill cap was observed at the 
mowed location or access routes to the mowed area. Drone users erected a windsock in the 
recreational field area affixed to an existing (stickup) monitoring well. No other outstanding 
issues were observed.  

2.2.13 Recommendations 

During the October 2019 inspection, the landfill was observed to be in good condition overall. 
The inspection was limited to the landfill area and did not include an inspection of off-landfill 
wells. 

The following recommendations are suggested for 2020: 

• Continue annual landfill inspections;

• Continue monitoring for tree and shrub growth on cover surface. Remove tree and shrub
growth as necessary;

• Continue monitoring the utility berm for negative impacts on the drainage patterns;

• Continue landfill cover and drainage swale mowing on an annual basis in the fall to
maintain the effectiveness of the cover system;

• Continue to monitor the condition of the landfill gas points;

• Continue to monitor the condition of the landfill monitoring wells;

• Continue to monitor and clear drainage swales of invasive vegetative growth;

• Continue to monitor for new depressions or settlement within the landfill and repair as
necessary;

• Continue to monitor the landfill cover and access roads for erosion on an annual basis;

• Continue to monitor culverts along the northern portion of the landfill and remove
vegetative growth as necessary;
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• Ensure that the post closure uses of the landfill during MassDevelopment’s leased project 
period do not compromise the integrity of the landfill cover or the network of landfill gas 
vents and groundwater monitoring wells; and, 

• Conduct routine, drive-by monitoring checks of the condition of the landfill cap in the 
leased recreational area. 

2.3 LANDFILL GAS MONITORING 

Annual sampling of landfill gas vents and landfill gas points (LGPs) was completed on 
October 16, 2019. Sampling activities were conducted in accordance with procedures described 
in the MassDEP Landfill Technical Guidance Manual, as revised May 1997. Landfill gas 
sampling included the following parameters: 

• VOCs concentration in parts per million (ppm) 

• Percent oxygen (O₂) 

• Hydrogen sulfide (H₂S) concentration in ppm 

• Percent lower explosive limit (LEL) 

• Carbon monoxide (CO) concentration in ppm 

• Percent carbon dioxide (CO₂) 

• Percent methane (CH₄) 

Landfill gas sampling was conducted using properly calibrated equipment. A LandTech GemTM 
2000 meter was used to measure CO₂, O₂, LEL, and CH₄. A MultiRAE® chemical gas detector 
was used to measure total VOC, CO, and H₂S. Each gas sampling device was connected directly 
to the sampling port at the top of the probe/vent to measure initial levels of gas concentrations. 
After the initial measurements were recorded, two probe/vent volumes were purged from each 
probe/vent. Following purging, the gas sampling equipment was connected directly to the 
sampling port and post purge gas concentrations were measured and recorded. Figure 2-1 depicts 
the locations of landfill gas vents and LGPs. Results of the annual landfill gas monitoring are 
presented in Table 2-1 and are discussed in the following sections. Refer to Table 2-2 for landfill 
gas probe construction details. Landfill gas monitoring field forms (2019) are provided in 
Appendix B.  

2.3.1 Perimeter Gas Monitoring and Results 

Annual LGP monitoring was performed on October 16, 2019 during which field readings of 
barometric pressure ranged from 30.02 to 30.10 inches of mercury (Hg). Barometric pressure 
data are provided in Table 2-1.  Background barometric pressure was recorded as 30.01 inches 
Hg at the ATP at the start of the day.  Pressure readings were then collected at each well and 
were relatively stable throughout the day.  Pressure readings ranged from 29.64 inches Hg from 
seven north toe locations to 29.71 inches Hg at fifteen locations within the landfill to a range of 
29.85 to 29.95 inches Hg at fourteen locations mainly in the southeast and southwest toes of the 
landfill.  
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Nine LGPs located at the northern toe of the landfill were screened during the 2019 monitoring 
event. Methane (CH4) was detected in landfill gas at all nine LGPs in initial landfill gas 
monitoring with concentrations of 0.1% (2% LEL). In post purge monitoring, methane was 
detected in all nine LGPs. Concentrations ranged from 0.1% (2% LEL) to 0.2% (4% LEL). 
Hydrogen sulfide (H₂S) and carbon monoxide (CO) were not detected above the instrument 
detection limit in any of the northern LGPs during initial or post purge readings. No VOCs were 
detected during initial or post reading. O2 and CO₂ concentrations ranged from 20.7% to 21.0% 
and 0.2% to 1.1%, respectively in initial landfill gas perimeter measurements and 20.7% to 
21.2% and 0.5% to 1.2%, respectively in post purge monitoring. 

Sixteen LGPs located along the southwest and southeast toe of the landfill were screened during 
the October 2019 monitoring event. CH4 was detected in landfill gas at all sixteen LGPs in initial 
landfill gas monitoring with concentrations ranging from 0.2% (4% of LEL) to 0.8% (16% of 
LEL). In post purge monitoring, methane was detected all 16 LGPs. Concentrations ranged from 
0.2% (4 % LEL) to 0.5% (10% LEL).  

Oxygen (O2) and CO₂ were measured at concentrations ranging from 2.5% to 22.0% and 0.2% to 
16.5%, respectively, in initial landfill gas monitoring and 2.7% to 20.9% and 0.1% to 19.3%, 
respectively, in post-purge monitoring. 

H2S and CO were below instrument detection levels at all perimeter LGPs during initial and 
post-purge screening. The 2019 perimeter gas monitoring results (Table 2-1) are generally 
consistent with previous year’s results. 

2.3.2 Landfill Gas Monitoring and Results 

Annual landfill gas vent monitoring was performed on October 16, 2019 in conjunction with the 
annual LGP monitoring. Landfill gas vents in the southwest section of the landfill typically 
exhibited some of the highest levels of CH4/LEL and CO₂. The 2019 gas monitoring results 
(Table 2-1) are consistent with the results during the previous year’s measurements. A summary 
of historical gas vent measurements is presented in Appendix I. 

CH4 was detected in landfill gas at all of the eighteen gas vents in initial monitoring with 
concentrations ranging from 0.1% (2% of LEL) to 25.6% (>100% of LEL). In post purge 
monitoring, CH4 was detected in landfill gas at all of the eighteen gas vents ranging from 0.1% 
(2% of LEL) to 29.3% (>100% of LEL). In 2018, none of the eighteen vents had CH4 
concentrations greater than 100% of LEL in post purge monitoring and in 2019 ten vents were 
greater than 100% of LEL, a substantial increase. The highest CH4 concentrations were 
measured at GV-17 during initial monitoring and at GV-14 during post-purging monitoring.  

O2 and CO₂ concentrations ranged from 0.0% to 21.1% and 0.0% to 23.4%, respectively, during 
initial landfill gas monitoring and 0.0 % to 20.9% and 0.0% to 23.4%, respectively, during post-
purge monitoring. 

VOCs were detected in landfill gas in GV-6 in the initial monitoring; no VOCs were detected in 
the post-purging monitoring in 2019. H2S and CO concentrations were below instrument 
detection levels at all landfill gas vents during initial and post purge monitoring.  
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3.0 ARSENIC TREATMENT PLANT OPERATIONS, MAINTENANCE, 
AND MONITORING 

The SHL ATP treated and discharged 24,953,500 gallons of groundwater between January 1 and 
December 31, 2019, bringing the cumulative treated volume total to approximately 297.2 million 
gallons since system startup in 2006.  

3.1 OPERATIONS 

The ATP operations, maintenance, and monitoring for the period of January 1 through 
December 31, 2019 was conducted by Sovereign. The 2019 data are presented in the following 
sections.  

3.1.1 System Description 

The treatment system is designed to remove dissolved arsenic from extracted groundwater 
through co-precipitation with iron followed by microfiltration. The treatment system is housed in 
a 40-foot by 40-foot steel building and consists of the following components:  

• Extraction system (two extraction wells)

• Chlorine dioxide (ClO2) generation and addition in order to oxidize iron

• Coagulation via a contact tank with a direct drive batch tank mixer

• Microfiltration (MF) of the water to concentrate precipitated solids

• Solids removal via an inclined plate clarifier (IPC)

• Bag filtration and discharge of the IPC decant water

• Polymer aided flocculation of sludge using a filter bed roll-off (FBRO)

• Treated water discharge to the Devens Publicly Owned Treatment Works (POTW)

The extraction system consists of two extraction wells (EW) located at the northwestern portion 
of the landfill cap. These extraction wells, EW-01 and EW-04 (Figure 1-2), can achieve the 
required combined extraction rate of 50 gpm by operating simultaneously. Extracted 
groundwater enters the ATP and is dosed with ClO2 which oxidizes and precipitates dissolved 
metals, including arsenic, iron, and manganese. These precipitates are then filtered by the MF 
system and the effluent or treated water is discharged to the Devens POTW collection system. 
Every 15 minutes, the MF control unit conducts Flux Maintenance, which backwashes the 
filtered precipitates from the membranes. These solids are fed to the IPC and allowed to settle 
out of suspension and form a residual sludge. The backwash effluent supernatant is fed through 
two bag filters configured in parallel and discharged to the plant effluent sump. The sludge is 
then pumped out of the IPC, dosed with polymer to increase flocculation, and pumped to the 
FBRO. The accumulated sludge in the FBRO is removed from the plant at least twice a month 
for disposal.  

An operational summary of the monthly on-line hours, flow totals, and operating status during 
2019 is presented in Table 3-1. Historical monthly discharge totals are shown in Table 3-2. 
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3.1.2 System Efficiency and Routine Maintenance 

During 2019, the treatment plant was operational approximately 87.4% of the total available 
hours during the calendar year (i.e., “up-time”), which is an increase from the 2018 up-time of 
85.9%. A portion of the non-operational time is associated with routine plant maintenance and 
system repairs and performing clean-in-place (CIP) maintenance on the MF skid. Significant 
additional downtime is associated with non-routine systems maintenance, repairs, and upgrades 
as noted below in Section 3.2. When online, the average flow through the plant during the year 
was 54.2 gpm. The plant achieved an effective average extraction rate (i.e., the extraction rate 
calculated by dividing the volume pumped by the elapsed time during the year, not the actual on-
line time) of 47.5 gpm over the year. This is the same as the previous year average rate in 2018. 

The ATP system continues to generate a significant amount of sludge. The FBRO was emptied 
routinely every one to two weeks in 2019, depending on the flow and after treatment of 
approximately 445,000 to 1,100,000 gallons of groundwater. The cause of the high sludge 
generation is the high concentration of inorganics (primarily iron) in the influent. Influent arsenic 
concentrations have continued to decrease when compared to influent arsenic concentrations at 
the time of startup of the ATP in 2006; however, the average annual inorganic concentrations 
(iron, arsenic, and manganese) remain high at approximately 59.09 milligrams per liter (mg/L). 
Influent inorganic loading is discussed in more detail in Section 3.3.1.  

A subcontracted vendor, Global Remediation Services Inc. (Global), uses a vacuum truck to 
remove the dewatered sludge from the FBRO. The sludge is transported by Global under a 
Non-Hazardous Waste Manifest for disposal at Tradebe Treatment & Recycling of Stoughton, 
Massachusetts. By coordinating FBRO pump-outs with Global before the container was full, the 
sludge removal process was optimized which resulted in zero downtime attributable to the FBRO 
operations for the ATP in 2019. A total of 294.02 tons of sludge was removed in 2019. The 
FBRO disposal totals for 2019 are shown in Table 3-3. 

The ATP microfiltration system continues to require periodic CIP procedures to prevent long-
term fouling of the filter membranes. The CIP procedure is a multistep process that begins by 
flushing potable water through the MF skid after it is taken offline. Next, a 98% sulfuric acid 
(H2SO4) solution is cycled through the MF skid followed by a flush of potable water, a cycle of a 
25% sodium hydroxide (NaOH) solution and then another flush of potable water. Prior to restart, 
the MF skid is filled with potable water one last time. The acid and caustic solutions are cycled 
through the MF skid at approximately 90 degrees Fahrenheit (°F) and allow for the dissolution of 
the iron and manganese precipitate that accumulate on the filter membranes during forward flow.  

Modifications have been made to the CIP procedure since March 2009. Prior to March 2009, the 
CIP events were conducted for approximately 30 hours every two weeks. The Army has 
continued to optimize system operations, and currently CIP events are conducted approximately 
every 21 to 60 days. The optimization was accomplished by further modifying the CIP procedure 
to include air scouring during acid and caustic circulation to facilitate the removal of precipitate. 
This modification appears to have increased the effectiveness of the CIP events, thereby 
increasing the time between CIP cycles, and resulting in a greater average extraction rate.  
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Optimizations to the CIP process have reduced the likelihood that an extended CIP (prolonged 
acid and caustic circulation times) or double CIP (acid solution recirculation/soak repeated after 
caustic solution recirculation) would be required. Currently, extended CIPs are only conducted in 
situations when the level of filter fouling is greater than normal, most likely because of non-
optimal dosage concentration of ClO2. The CIP process continues to be evaluated and refined to 
improve the process and minimize system non-pumping time. The system non-operational time 
associated with CIP procedures are detailed in Table 3-1 for each month. 

3.2  NON-ROUTINE SYSTEM MAINTENANCE, REPAIRS, AND UPGRADES 

This section details major system non-routine maintenance activities encountered or 
implemented, along with system upgrades completed during 2019. Shutdown and maintenance 
events, along with associated system downtimes, are presented in Table 3-1 for each month. 
A summary of routine and non-routine maintenance activities is presented in Table 3-4. 

3.2.1  Sodium Chlorite Overdose 

On 21 January 2019, the system was overdosed with sodium chlorite.  Due to the overdose, 
excess sodium chlorite accumulated in the roll-off container used for sludge collection and 
resulted in an alarm which shut the system down late that evening.  The system was then run 
intermittently between 22 January and 23 January 2019 while the cause of the overdose was 
diagnosed.  In the morning of 24 January 2019, the sodium chlorite dosage was subsequently 
corrected, and the system was fully restarted.  Due to the comingling of sodium chlorite with the 
sludge in the roll-off container, the system was then shutdown between 29 January and 
30 January 2019 to allow for special waste handling and disposal operations.  On 30 January 
2019, the system was returned to normal operation.   

3.2.2 Replacement of Check Valves and Pump Head on LMI Pump  

On 9 March 2019, the check valves and pump head on the LMI pump were replaced due to 
normal operational wear. 

3.2.3 Replacement of Chlorine Dioxide Injection Pump 

On 21 March 2019, the system was offline due to an alarm on the chlorine dioxide generation 
skid.  Upon investigation, it was determined that the chlorine dioxide injection pump was failing 
due to normal operational wear, and the pump was subsequently replaced on 24 March 2019.  
The system was online intermittently during this period to diagnose the issue and test the new 
pump.  The system was returned to normal operation on 24 March 2019.   

3.2.4 Installation of Static Mixer 

On 9 April 2019, a static mixer was installed on the polymer skid to ensure full mixing of sludge 
and polymer before deposition in the roll-off container.   

3.2.5 Installation of Chlorine Flexible Connector (Whip) 

On 3 May 2019, a new chlorine flexible connector (whip) was installed due to normal 
operational wear.   
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3.2.6 Chlorine Regulator Rebuild 

On 13 May 2019, the chlorine vacuum regulator was rebuilt due to leaks in the vacuum 
connection. 

3.2.7 Replacement of the Chlorine Dioxide PLC 

On 1 June 2019, the chlorine dioxide skid Programmable Logic Controller (PLC) experienced a 
critical failure.  As a result of this failure, the skid was unresponsive and inoperable, and because 
the ATP requires chlorine dioxide to operate, the entire system was brought offline.  Upon 
running diagnostics on the PLC, it was determined that the PLC was not repairable and that the 
program which was housed within the PLC had been lost.  As a result, a new PLC was obtained, 
and a new operating program was written.  The new PLC was then installed on 25 June 2019, 
and upon completion of testing, the system was brought fully online on 26 June 2019.  Because 
the system was offline for the majority of June 2019, the MassDevelopment Devens Utilities 
Department, which issues the system discharge permit, was contacted, and approval was 
received to collect the quarterly effluent and influent samples from the system in July 2019 
rather than June 2019.   

3.2.8 Chlorine Dioxide Injection Pump Maintenance 

On 22 July 2019, the system was briefly offline to complete maintenance on the chlorine dioxide 
injection pump to repair a leak.   

3.2.9 Floor Sump Pump Float Replaced 

On 12 December 2019, the floor sump pump float failed due to normal operational wear, and the 
system was shutdown. The float was subsequently replaced, and the system was online by the 
end of the day. 

3.3 ATP MONITORING 

The following sections detail ATP influent and effluent sampling for arsenic and other COCs 
conducted during 2019. The associated laboratory analytical reports for the ATP monitoring 
conducted by Sovereign are included as Appendix C.1.  

3.3.1 ATP Influent Monitoring 

3.3.1.1 Influent Inorganic Monitoring 

Influent inorganic loading characteristics are assessed quarterly and analyzed by SGS in 
Northborough, MA. Influent inorganic sampling is not required either by the ATP’s 
MassDevelopment Landfill Discharge Permit 020 or by the LTMMP Update (Sovereign, 2015), 
but is monitored to gauge system loading and to ensure that a sufficient iron concentration is 
maintained to promote iron and arsenic co-precipitation and coagulation. The original system 
design recommended a minimum iron concentration of 40 mg/L. Current influent iron 
concentrations remain well above this level. The ATP was designed with a ferric chloride 
addition system with ability to add ferric chloride to the influent if deemed necessary based on 
results of influent inorganic sampling; however, because of dissolved iron concentrations in the 
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groundwater, this component of the system has not been necessary to activate and has 
subsequently been decommissioned.  

Loading of iron, arsenic, and manganese has declined since system start-up in 2006, but remains 
high enough for effective treatment, averaging 64.99 mg/L during 2006-2019. Individual average 
concentrations for iron, arsenic, and manganese are 59.95, 2.87 and 2.18 mg/L, respectively for 
that time period. During 2019, the average iron, arsenic, and manganese concentrations were 
54.4, 2.47, and 2.21 mg/L, respectively (59.09 mg/L total combined). Influent loading 
concentrations of iron, arsenic, and manganese are presented in Table 3-5 and are graphically 
illustrated on Figure 3-1. 

3.3.1.2 Influent Dissolved Gases and VOC Monitoring 

In accordance with the LTMMP, and as part of the landfill closure monitoring program, annual 
ATP influent sampling was conducted for VOCs and dissolved gas (methane and ethane) using 
off-site analysis on September 6, 2019. Influent samples were collected by an ATP operator and 
submitted to SGS Laboratories of Northborough, Massachusetts for analysis. Annual influent 
VOC and dissolved gas sampling results for EW-01 and EW-04 are detailed in Table 3-6. 

The concentrations of methane were 2,040 micrograms per liter (µg/L) and 4.9 µg/L in the 
influent sampled from EW-01 and EW-04, respectively. Current methane concentrations are 
greater than the 2018 sampling results of 1,930 µg/L at EW-01 and less than the 2018 sampling 
results of 1,010 µg/L at EW-04. Ethane was not detected above laboratory detection limits in the 
influent sample at EW-01 or EW-04. Results of influent ethane concentrations sampling are 
consistent with 2018 sampling results for EW-04. Ethane was non-detect in 2019 compared to 
0.32 µg/L in 2018 in EW-01.  

Results of the influent VOC sampling indicated total VOC concentrations of 24.11 µg/L and 
3.57 µg/L in influent sampled from EW-01 and EW-04, respectively. Influent from extraction 
well EW-01 had detections of chlorobenzene at 0.76 J µg/L, p/m-xylenes at 11.8 µg/L, 
ethyl ether at 7.2 µg/L, benzene at 1.1 µg/L, ethylbenzene at 1.5 µg/L, 1,4-Dichlorobenzene at 
1.1 µg/L and cis-1,2-Dichlorothene at 0.65 J µg/L. Sampling results from EW-04 indicated 
detections of ethyl ether at 3.0 µg/L, and chlorobenzene at 0.57 J µg/L. The detections of low 
concentrations of VOCs in the ATP influent are consistent with the previous year’s sampling 
results. 

3.3.2 ATP Landfill Discharge Permit and Effluent Monitoring 

The USACE is authorized to discharge treated groundwater from the ATP to the Devens 
Municipal Sewerage System in accordance with Landfill Discharge Permit Number 020. The 
current permit, which mandates effluent sampling for arsenic and other select parameters on a 
monthly, quarterly, and/or annual basis and a maximum daily flow of 93,600 gallons per day 
(gpd), was last renewed on June 28, 2019 and is in effect until June 28, 2022. There were no 
changes to the permit in 2019. A copy of the renewed permit is provided in Appendix C.1. 
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3.3.2.1 Permit-Required Effluent Arsenic Monitoring 

In accordance with the ATP discharge permit, the collection of effluent samples for the off-site 
analysis of arsenic concentration is required monthly. The discharge permit contains a Special 
Condition which applies an effluent limitation of 75 µg/L of arsenic for each monthly sampling 
event. Effluent samples were collected by an ATP operator each month throughout the year and 
submitted to SGS for analysis.  

Overall the plant has been effective at removing arsenic from the influent water stream. The 
analytical results did not exceed the effluent limitation of 75 µg/L. The monthly effluent arsenic 
in 2019 results ranged from 10.9 µg/L (January 2019) to 38.4 µg/L (March 2019) with an 
average effluent arsenic concentration of 25.4 µg/L. The current and historical monthly effluent 
arsenic sampling results are presented in Table 3-7. 

3.3.2.2 Quarterly Permit-Required Effluent Monitoring 

The ATP’s discharge permit requires quarterly sampling of plant effluent for metals (barium, 
manganese, and magnesium) and other select parameters (chloride, nitrate, and sulfate) for 
laboratory analysis. Quarterly effluent samples were collected on March 12, July 8, September 6, 
and December 6, 2019. The samples were submitted to SGS for analysis. Concentrations of all 
parameters sampled as part of the quarterly effluent monitoring were within permit defined 
discharge limitations. The current and historical quarterly effluent sampling results are presented 
in Table 3-8.  

3.3.2.3 Annual Permit-Required Effluent Monitoring 

The ATP’s discharge permit requires annual sampling of plant effluent for laboratory analysis of 
select metals along with Total Toxic Organics (TTO) and Total Petroleum Hydrocarbons (TPH). 
Total Toxic Organics are determined by the summation of results of VOCs, semi-volatile organic 
compounds, pesticides, and polychlorinated biphenyls. Annual effluent samples were collected 
during the September 6, 2019 quarterly event and submitted to SGS for analysis. Concentrations 
of all parameters sampled including TTO (non-detect) and TPH (1.0 J mg/l) as part of the annual 
effluent monitoring were within permit defined discharge limitations.  The TTO discharge limit 
is 5.0 mg/l, and the TPH discharge limit is 100 mg/l.  Annual effluent sampling results are 
presented in Table 3-9.  

3.4 ATP OPTIMIZATION 

The deployment of pressure transducers in the extraction wells and the MF module upgrades in 
January 2015 have allowed for further optimization of the ATP. The pressure transducers 
deployed in the extraction wells have eliminated the potential exposure of the well screen to air 
that is known to cause iron fouling. Thus, system downtime has been reduced and the system can 
now be controlled in a manner to optimize flow rates to best meet hydrogeologic capture goals. 
The MF module upgrades have increased the total number of MF modules to a total of ten and 
have allowed for an increase in the average flow rate and throughput of the ATP.  
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3.5  RECOMMENDATIONS 

No major system modifications were necessary in 2019 with the exception of the replacement of 
the chlorine dioxide PLC unit. The system non-routine maintenance activities, along with system 
upgrades completed during 2019 are discussed in detail in Section 3.2. 

The plant will continue to operate at 50+ gpm each month, with continued maintenance to 
include the following:  

• To prevent unscheduled downtime because of the build-up of precipitate within the 
system influent piping that could restrict influent flow, the influent piping will be 
inspected annually and cleaned, if necessary, during a scheduled CIP event. 

• To minimize operational downtime associated with equipment failure, system 
components will be regularly inspected and replaced prior to the end of their operational 
life.   
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4.0 LAND USE CONTROLS 

In accordance with the LUCIP (Sovereign, 2014), the Army conducts annual monitoring and 
maintenance activities, which include Institutional Controls (ICs) and Affirmative Measures. 
The ICs include monitoring the LUCs in accordance with the LTMMP Update (Sovereign, 
2015), as well as the Town of Ayer and MassDEP enforcement related to the moratorium on 
groundwater extraction in the NIA. Affirmative Measures include annual reminder mailings sent 
by the Army to residents and property owners in the NIA, a door to door survey of the NIA 
properties every five years, as well as annual communications between the Army and the town 
Board of Health (BOH) to review the groundwater restrictions.  

As outlined in the LUCIP, the monitoring and maintenance activities include annual review to 
ensure LUC performance objectives are met. These include: 

Institutional Controls 
• The LUC Area (Figure 1-4) is actively monitored and any required changes to the LUCs

Area will be made to the LUCIP, in consultation with and concurrence from the United
States Environmental Protection Agency (USEPA) and MassDEP.

• Monitor and report on the implementation and enforcement of the ICs by the Town of
Ayer and MassDEP, including the restriction of groundwater extraction and use within
the NIA; record any instances where the groundwater use was identified, and corrective
actions taken.

Affirmative Measures 
• The informational pamphlet and contact information will be distributed annually to

properties within the NIA and is included on the Ayer BOH website at
https://www.ayer.ma.us/board-health/pages/shepleys-hill-landfill-resources under the
title: Land Use Control Implementation Plan: Restriction of Groundwater Use,
October 2017.

• A door to door survey is to be conducted every five years to residents within the LUC
area to provide the information pamphlet in person and provide general information on
the groundwater moratorium.

• A list of all property owners and resident addresses within the LUCs Area will be
generated for implementation of the LUCIP actions noted.

• The LUCIP will be distributed to appropriate parties.
• The Army will meet with the BOH annually, or if a change in the groundwater

contamination distribution in the aquifer occurs.
A review of the ICs was conducted during 2019. Interviews were conducted with the USACE, 
the Ayer Department of Public Works (DPW), the Ayer Building Inspector, the Ayer BOH, and 
the Nashoba Associated BOH. These interviews confirmed that no new drinking water or 
irrigation wells were installed in the LUCs Area to their knowledge. No new construction 
activities or other changes were observed in the LUCs Area in 2019. The results of the 
interviews are provided in Appendix D.  

https://www.ayer.ma.us/board-health/pages/shepleys-hill-landfill-resources
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Affirmative measures identified in the LUCIP, including educational pamphlets, were hand 
delivered to occupants of properties identified within the LUC area in 2019 as part of a door to 
door survey conducted every five years in the NIA. Ten days prior to the door to door survey, the 
Army sent a letter to LUC Area properties notifying occupants and property owners of the 
upcoming door to door survey. The educational pamphlets were hand delivered to doors or 
mailboxes on September 3 and 5, 2019 to ensure that owners and current residents were 
informed of the restriction of groundwater use north of SHL in the Town of Ayer, 
Massachusetts. The educational pamphlet was also provided to the Ayer Board of Health on 
September 4, 2019 to post on their public website.  Additional door to door handouts offered 
included a copy of the groundwater moratorium, Ayer Board of Health well regulations and a 
figure of the LUC area.  

In summary, no deficiencies or deviations from the LUCs were noted; no corrective actions are 
required. The door-to-door survey is to be conducted every five years as required by the LUCIP 
and the next survey is scheduled for fall 2024.  

The completed LUCIP checklist, a copy of the educational pamphlet, the occupant notification 
letter, and a summary table of the door to door survey results is presented in Appendix D. 
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5.0 GROUNDWATER AND HYDRAULIC MONITORING 

Groundwater monitoring activities were conducted at SHL in accordance with the LTMMP 
Update (Sovereign, 2015) with inclusion of additional wells added by the USEPA in 2016. The 
inclusion of the additional USEPA-requested wells into the LTM program for SHL was formally 
documented in a LTMMP Addendum (KGS, 2018a). Spring and fall 2019 sampling events were 
conducted in April 2019 and October/November 2019, respectively. The results of these 
sampling events are presented in the following sections.  

Groundwater monitoring field forms with low flow data from each LTM groundwater sampling 
event are provided in Appendix E. Laboratory analytical reports are provided in Appendix C.2 
and C.3. Data Validation Reports are provided in Appendix F. 

For background, additional monitoring from USEPA’s scope of work dated February 2016 was 
incorporated into the LTM well network described in the LTMMP Update (Sovereign, 2015). 
The inclusion of the additional USEPA-requested wells into the LTM program for SHL began in 
2017 and was formally documented in a LTMMP Addendum (KGS, 2018a).  These additional 
wells will be gauged and monitored for five years until 2021 to evaluate the remediation 
effectiveness in key sub-areas of the SHL remedy.  

The LTM wells used in the monitoring program include wells in the upgradient area; wells 
located within the landfill; wells located on or near the west base of Shepley’s Hill; wells at the 
barrier wall area to monitor performance of the barrier wall; nearfield area wells to evaluate 
hydraulic capture at the ATP extraction wells; and NIA wells to monitor groundwater 
downgradient of the ATP. LTM network monitoring wells were inspected and maintained as 
described in Section 2.2.4.  

Two piezometers, SHP-2017-01 and SHP-2017-02, were installed in October 2017 to refine the 
SHL groundwater flow model and for creating more accurate potentiometric surface maps near 
the two existing extractions wells (EW-01 and EW-04). The piezometers were included in the 
2019 spring and fall hydraulic monitoring program (Figures 5-2 and 5-3).  

 
5.1 LONG TERM MONITORING AND MAINTENANCE PLAN MODIFICATIONS 
The LTMMP sampling and hydraulic monitoring program conducted in 2019 is presented in 
Table 5-1 and Table 5-2. The layout of the long-term monitoring well network is displayed in 
Figure 5-1. Spring and fall 2019 groundwater elevations (Figures 5-2 and 5-3) were developed 
based on the 2017 and 2018 monitoring well survey reports using the Massachusetts State Plane 
Coordinate System of North American Datum (NAD) 1983 and vertically on North American 
Vertical Datum (NAVD) 1988.  

5.2 GROUNDWATER ELEVATION MONITORING 
Groundwater elevation monitoring was performed on April 11, 2019 and October 22, 2019 at 
monitoring wells at the SHL area, upgradient area of the landfill, barrier wall area, nearfield area 
of the extraction wells, and the NIA downgradient of the landfill. The Plow Shop Pond staff 
gauge was also monitored for surface water elevation during the spring and fall synoptic events. 
In summary, 76 monitoring wells and one staff gauge were monitored in April, no wells were 
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dry. In October, 182 monitoring wells and three staff gauges were monitored with eight wells 
recorded as dry.   

5.2.1 Site-Wide Monitoring Events 

Groundwater elevations at SHL monitoring wells and piezometers, including the barrier wall 
piezometers, were gauged as part of site-wide monitoring events in April and October 2019. 
During each event, an electronic water level meter was used to measure depth to water with an 
accuracy of ±0.01 feet from the marked reference point at the top of inside casing of each 
monitoring well/piezometer.  

Similar to previous years’ monitoring events, the results of each 2019 site-wide monitoring event 
illustrate a general groundwater flow from the southwest to the north towards Nonacoicus Brook 
with a deflection of groundwater flow to the north in the area west of the barrier wall in the 
overburden. Tables 5-1 and 5-2 provide the relevant characteristics of the LTMMP monitoring 
wells/piezometers including the geological unit(s) the wells are screened in, screen depths and 
lengths, and top of casing elevations. Twenty-five bedrock wells were included in the synoptic 
round in the fall but were not used in the construction of the overburden groundwater elevation 
contours. Table 5-3 summarizes spring and fall hydraulic monitoring measurements. 
Groundwater elevations for site-wide monitoring events between 2012 and 2019 are listed in 
Table 5-4. Potentiometric maps showing the interpreted overburden water table elevations, 
measured under extraction well pumping conditions in April and October 2019, are presented on 
Figure 5-2 and Figure 5-3, respectively.  

Groundwater elevations were typically seasonably higher in the spring compared to the fall. For 
example, spring and fall, groundwater was encountered at approximately 18.47 feet bgs and 
19.23 feet below top of riser, respectively in the NIA at well SHM-13-07 and approximately 
38.17 and 40.23 feet below top of riser at the southern end of the landfill at well SHM-10-11. 

The groundwater hydraulic gradient in the landfill area using landfill well SHM-10-11 and 
downgradient nearfield overburden well SHP-2016-2A was calculated to be 0.0060 feet/foot 
(ft/ft) in April 2019 and 0.0059 ft/ft in October 2019. The groundwater hydraulic gradient in the 
north impact area using nearfield well SHP-2016-2A and NIA well SHM-13-07 was calculated 
to be 0.0064 feet/foot (ft/ft) in April 2019 and 0.0052 ft/ft in October 2019. In general, the 
horizontal hydraulic gradient is steeper between the Nearfield and the NIA than between the 
landfill and the Nearfield.   

The vertical gradient at landfill well cluster N7-P1 (bedrock well) and N7-P2 (overburden well) 
in the fall was 0.01081 and downward trending. The vertical gradient at NIA well cluster 
SHP-99-31A (shallow overburden well) and SHP-99-31C (deep overburden well) in the fall was 
0.01418 and downward trending. 

5.2.2  Barrier Wall Monitoring 

As described below, a barrier wall assessment per the 2015 (revised) SHL LTMMP (Sovereign, 
2015) was not completed in 2019 to determine if the barrier wall is having a beneficial impact by 
significantly diverting groundwater flow from the landfill to Red Cove and reducing arsenic flux 
from the landfill to Red Cove.  
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The barrier wall was installed in fall 2012 to mitigate arsenic in groundwater from entering Plow 
Shop Pond at Red Cove. The purpose of the barrier wall installation was to redirect groundwater 
from flowing east toward the pond to a more north-northwest direction toward the capture zone 
of the two extraction wells and arsenic treatment plant and to reduce arsenic concentrations to 
the pond. Groundwater modelling had indicated that it would take at least five years post barrier 
wall installation to see a reduction of arsenic flux to Red Cove on the east side of the wall 
(Sovereign, 2015). The hydraulic conditions east of the barrier wall continues to change at the 
water table and at deeper depths.  As an interim step, a barrier wall area hydraulic vector figure 
was presented in the 2017 SHL Annual Report using groundwater measurements from the fall 
synoptic event and 3PE gradient analysis to determine groundwater hydraulic magnitude and 
direction east and west of the barrier wall (KGS, 2018b). In the 2017 barrier wall assessment, 
most of the hydraulic gradients west of the wall were oriented in a northwesterly or northerly 
direction, indicating the groundwater flow direction west of the wall was being diverted away 
from Red Cove. Most of the hydraulic gradients east of the wall were oriented toward Plow Shop 
Pond, particularly Red Cove.   

Due to limited data collection from the spring 2019 monitoring event and suspected erroneous 
measurements during the fall 2019 monitoring event, a seasonal barrier wall assessment using 
reliable assessment of hydraulic gradients was not completed in 2019. Some of the fall 2019 
water level elevations were suspected to be erroneous after review of the 3PE gradient analysis 
for groundwater hydraulic magnitude and direction at some 3PE triangles east and west of the 
barrier wall. The erroneous water level readings when compared to previous years measurements 
were identified at well locations PZ-12-02, PZ-12-03, and PZ-12-08. However, as shown on 
Figure 5-3, the 2019 contoured groundwater elevations in general indicate groundwater flow 
direction to the north on the upgradient/west side of the barrier wall and to the east or northeast 
on the downgradient/east side of the wall. This is consistent with contoured groundwater 
elevation figures provided in the 2015, 2016, 2017, and 2018 Annual Reports.  

Recommendations for future assessments include continued monitoring of the barrier wall with 
expansion of the monitoring well network west and east of the wall during spring and fall LTM 
events in order to provide a more complete hydraulic assessment using these datasets. An 
updated evaluation of the barrier wall will be prepared following additional data collection. 
Additionally, surface water and sediment sampling in Red Cove is recommended to evaluate 
current arsenic concentrations and geochemical changes since the installation of the barrier wall 
with the orphaned groundwater plume to the east and the dredging of Red Cove in 2013.  

5.3 GROUNDWATER SAMPLING 
Groundwater sampling events were conducted at SHL in the spring and fall of 2019. A total of 
63 well locations were sampled for groundwater (13 well locations from the LTM program plus 
50 additional well locations) during the spring sampling event from April 12 through April 23, 
2019. A total of 106 well locations were sampled for groundwater (74 well locations from the 
LTM program plus 32 additional well locations) during the fall sampling event from October 24 
through November 14, 2019. Two extraction wells, EW-01 and EW-04, were sampled in the 
spring and fall from the ports inside the ATP.  
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Groundwater samples were collected in accordance with the procedures outlined in the Low 
Stress (low flow) Purging and Sampling Procedure for the Collection of Groundwater Samples 
from Monitoring Wells Revision 3 and 4 (USEPA, 2017). Dissolved metals and dissolved 
organic carbon samples were field-filtered using a 0.45-micrometer (µm) filter. Groundwater 
was purged using either a submersible stainless-steel bladder pump with a compressed nitrogen 
gas source or a peristaltic/inertial pump, depending on the water level within the monitoring 
well. Because of lift limitations when using a peristaltic pump, a bladder pump was used at wells 
where the water table exceeded depths greater than 25 feet below ground surface. In all cases, 
groundwater was purged through a properly-calibrated YSI multi-meter and a turbidity meter to 
monitor groundwater chemistry parameters, and samples were collected upon achievement of 
field parameter stability. If the field parameters did not stabilize within two hours, samples were 
collected at the 2-hour time mark. Groundwater samples were submitted to Eurofins/Test 
America, Savanah, Georgia and Arvada, Colorado facilities, for the following analyses: 
dissolved (field filtered) metals (arsenic, iron, and manganese), sulfate, total alkalinity, dissolved 
organic carbon (field filtered), and chloride. As part of this sampling program, quality 
assurance/quality control (QA/QC) procedures included the collection of field duplicate samples, 
matrix spike/matrix spike duplicate (MS/MSD) samples and equipment blank samples.  

The spring 2019 sample results are summarized in Table 5-5 and the fall 2019 sample results are 
summarized in Table 5-6. A summary of historical total and dissolved arsenic analytical results 
from 1991 to 2019 is provided in Table 5-7.  

5.3.1 Supplemental Sampling to Support 2020 Five Year Review 

At the request of EPA in support of the upcoming 2020 Five Year Review, the Army collected 
supplemental groundwater samples for selected VOCs and metals analyses from ten historical 
LTM well locations along the eastern edge of the landfill and downgradient of the landfill. EPA 
requested samples be collected in Fall 2019 and Spring 2020 (Fall 2019 results are provided in 
this report). At each location, samples were collected for field parameters and offsite laboratory 
analysis of three VOCs and eight dissolved metals. The supplemental VOCs analyzed included 
COCs identified in the ROD: 1,2-dichlorobenzene, 1,2-dichloroethane and 1,4-dichlorobenzene. 
The supplemental dissolved metals analyzed included the COC identified in the ROD: 
aluminum, arsenic, chromium, iron, lead, manganese, nickel, and sodium. Field parameters were 
recorded including turbidity, dissolved oxygen, temperature, pH, specific conductivity, and 
oxygen reduction potential (ORP). The field and laboratory parameters are used as indicators of 
current conditions at the landfill’s eastern edge and downgradient of the treatment plant. 
Parameters were compared to the cleanup levels referenced in the 1995 ROD and are presented 
in Appendix G.  

The supplemental sampling analytical results are summarized below: 

• SHL-10, SHL-11, SHL-19, SHL-20, and SHM-93-22C (wells selected based on the
historical detections of VOCs/inorganics at these locations near the barrier wall and
eastern boundary of landfill). Arsenic, iron, manganese, and sodium exceeded cleanup
levels only at SHL-11. The other metals did not exceed the cleanup levels.  No VOCs
exceeded cleanup levels. Chemistry results from SHL-10 and SHL-20 were rejected, as it
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was concluded that a field error occurred with sample labelling from these two well 
locations.  
 

• SHM-10-16, SHP-99-31C, and SHM-99-32X (wells selected downgradient of the 
historical VOCs/inorganics detections). Arsenic, iron, manganese, and sodium exceeded 
cleanup levels at these locations with the exception of iron at SHM-99-32X. The other 
metals did not exceed the cleanup levels.  No VOCs exceeded cleanup levels. 
 

• EW-01 and EW-04 (located at the ATP to assess COCs at the influent sampling ports of 
each extraction well). Arsenic, iron, and manganese exceeded cleanup levels at these 
locations. The other metals did not exceed the cleanup levels.  No VOCs exceeded 
cleanup levels. 

 
5.4  GROUNDWATER SAMPLING RESULTS 
5.4.1 Arsenic Concentration Results 

Dissolved arsenic results from the sampling events conducted in 2019 are as follows:  

• During the April 2019 sampling event (Table 5-5), concentrations of dissolved arsenic 
exceeded the cleanup level of 10 µg/L in groundwater sampled from 45 of the 63 
monitoring wells (71%, not including duplicate samples), with the highest concentration 
of 3,100 µg/L detected in monitoring well SHM-13-06 located in the north impact area of 
SHL, along Old West Main Street. Arsenic in groundwater at wells detected over the 
cleanup level increased from 68% in 2018 to 71% in 2019. Dissolved arsenic 
concentrations detected above the action level were found in approximately 23 shallow to 
mid-depth overburden wells and in 22 deep overburden or bedrock wells in the spring. 

• During the October/November 2019 sampling event (Table 5-6), concentrations of 
dissolved arsenic exceeded the cleanup level of 10 µg/L in groundwater sampled from 
66 of the 106 monitoring wells/piezometers 62%, not including field duplicate samples or 
rejected data), with the highest concentration of 5,600 µg/L detected in well SHM-10-15 
located in the northwest quadrant of the landfill (down from 5,800 in 2018, down from 
6,400 µg/L in 2017 and its originally measured concentration of 8,110 µg/L in 2010, as 
shown in Table 5-7). Arsenic in groundwater at wells detected over the cleanup level 
remained similar from 2018 (59%) to 2019 (62%). Dissolved arsenic concentrations 
detected above the action level were found in approximately 32 shallow to mid-depth 
overburden wells and in 34 deep overburden or bedrock wells in the fall. 

Figures 5-4 and 5-5 present dissolved arsenic concentration results for the spring and fall 2019 
sampling events. Arsenic concentration trend graphs for select wells are presented in 
Appendix H. A summary of historical LTM groundwater monitoring well analytical and field 
parameter results are included in Appendix I. 
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5.4.2 Arsenic Concentration Trends 

Arsenic data from 40 site-wide monitoring wells were evaluated using ProUCL Mann-Kendall 
statistical software for environmental applications. Criteria used for performing the statistical 
analyses included using well locations in accordance with the LTMMP Update (Sovereign, 2015) 
with a minimum of four rounds of data available and which have had total and/or dissolved 
arsenic concentrations greater than or equal to 10 µg/L. Arsenic data from 24 wells listed in the 
LTMMP Update did not have statistical analysis performed because of arsenic levels below 
detection limits or below 10 µg/L. Statistical analysis for arsenic were performed for 40 of the 
wells sampled during 2019. Of these 40 wells, 19 (48%) were found to have statistically 
significant decreasing concentration, one (3%) was found to have increasing concentrations, and 
20 (50%) showed no statistically significant trend at the selected 95% confidence level. 
Figure 5-6 shows the arsenic concentration trend results using ProUCL Mann-Kendall statistical 
software.  

Mann-Kendall tests were performed on the data set for each monitoring well to determine 
statistically significant trends for arsenic concentrations. The arsenic concentration trends 
identified were either decreasing, increasing, or had insufficient statistical evidence of a 
significant trend at the specified, 95% level of significance. ProUCL outputs for each well are 
included as Appendix J. The ProUCL trends do not appear to be related to the well screen 
locations within the overburden or bedrock intervals of the aquifer. Based on the results of the 
ProUCL analysis, the following statistical trends were identified at a 95% confidence level:  

Statistically Significant Evidence 
of a Decreasing Trend 

Statistically Significant Evidence 
of an Increasing Trend 

Insufficient Evidence of a 
Statistically Significant Trend 

EPA-PZ-2012-3B SHM-10-11 EPA-PZ-2012-1B 

EPA-PZ-2012-4B EPA-PZ-2012-3A 

N5-P1 EPA-PZ-2012-6B 

SHL-5 EPA-PZ-2012-7B 

SHL-22 SHL-9 

SHM-05-40X SHL-15 

SHM-05-41A SHL-24 

SHM-05-41B SHM-05-41C 

SHM-05-42B SHM-10-06A 

SHM-10-06 SHM-10-07 

SHM-10-13 SHM-10-12 

SHM-13-03 SHM-10-14 

SHM-13-07 SHM-10-15 

SHM-13-08 SHM-10-16 
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Statistically Significant Evidence 
of a Decreasing Trend 

Statistically Significant Evidence 
of an Increasing Trend 

Insufficient Evidence of a 
Statistically Significant Trend 

SHM-93-22B  SHM-13-04 

SHM-96-5B  SHM-13-05 

SHM-96-5C  SHM-13-06 

SHM-99-31C  SHM-13-14D 

SHM-99-32X  SHM-93-22C 

  SHP-99-29X 
 

Table Note: Rules using Mann-Kendall statistical software included 1) use of half-detection limits if non-detect data was 
present; 2) averaging of duplicate sample measurements from the same day; 3) use of sample measurements from LTM 
semiannual or annual data sets only; use of data sets when available from Pre- and Post- Arsenic Treatment Plant online (2006); 
and 4) use of 4 or more rounds of data. 

 

5.4.3 Other Contaminants of Concern Results 

Iron and manganese were detected at concentrations above their established cleanup levels in 
groundwater during the 2019 groundwater sampling events. Spring and fall chemical results for 
iron and manganese can be found in Tables 5-5 and 5-6.  

Iron 

• During the April 2019 sampling event (Table 5-5), concentrations of dissolved iron 
exceeded the cleanup level of 9,100 µg/L in groundwater sampled from 34 of the 63 
monitoring wells (54%, not including field duplicate samples), with the highest 
concentration of 73,000 µg/L detected at well PZ-12-02 located on the landfill side of 
the barrier wall at the northern end. Iron concentrations in groundwater at wells 
detected over the cleanup level increased from 52% in 2018 to 54% in 2019. 

• During the November 2019 sampling event (Table 5-6), concentrations of dissolved 
iron exceeded the cleanup level of 9,100 µg/L in groundwater sampled from 42 of 
104 monitoring wells/piezometers (40%, not including field duplicate samples or two 
rejected well results), with the highest concentration of 81,000 µg/L detected at well 
SHM-10-06 located approximately 300 feet east of the extraction wells. Iron 
concentrations in groundwater at wells detected over the cleanup level did not change 
from 42% in 2018 to 2019. 

Manganese 

• During the April 2019 sampling event (Table 5-5), concentrations of dissolved 
manganese exceeded the cleanup level of 1,715 µg/L in groundwater sampled from 
24 of the 63 monitoring wells (38%, not including field duplicate samples), with the 
highest concentration of 13,000 µg/L detected in deep overburden at well EPA-PZ-
2012-1B, located approximately 300 feet east northeast of the extraction wells. 
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Manganese concentrations in groundwater at wells detected over the cleanup level 
decreased from 41% in 2018 to 38% in 2019. 

• During the November 2019 sampling event (Table 5-6), concentrations of dissolved
manganese exceeded the cleanup level of 1,715 µg/L in groundwater sampled from
40 of the 104 monitoring wells/piezometers (39%, not including field duplicate
samples or two rejected well results;), with the highest concentration of 14,000 µg/L
detected at well SHM-96-5C located in the nearfield approximately 75 feet northeast
of the treatment plant. Manganese concentrations in groundwater at wells detected
over the cleanup level increased from 33% in 2018 to 39% in 2019.

5.4.4 Groundwater Monitoring Field Parameters 

Water quality parameters were measured during groundwater sampling. Groundwater was 
purged through a flow-through cell equipped with a YSI multi-meter and used to monitor field 
parameters including pH, specific conductivity, dissolved oxygen (DO), temperature, and 
oxidation reduction potential (ORP). ORP and DO are particularly significant field parameters at 
SHL. Arsenic and iron are mobilized under reducing conditions and higher arsenic and iron 
concentrations are expected in locations where low/negative ORP values and low DO 
concentrations are present (Gannett Fleming, Inc., 2011). Based on 2019 chemical results and 
field parameter measurements, high arsenic/high iron and negative ORP/low DO was observed 
approximately half the time at the sampled well locations across SHL and NIA. Negative ORP 
and corresponding dissolved arsenic concentration trends (greater than the cleanup level of 
10 µg/L) were observed for 34 of 63 wells (54%) in the spring and 36 of 106 wells (34%) in the 
fall. Arsenic concentrations and associated field ORP measurements from the spring and fall 
2019 groundwater sampling events are shown in Table 5-5 and Table 5-6.  

5.4.5 Quality Assurance/Quality Control 

Eurofins/Test America was the primary contract laboratory used for the analysis of groundwater 
samples for the spring and fall 2019 LTM sampling events. Eurofins/Test America is compliant 
with the Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental 
Laboratories, version 5.3 (DoD, 2019) under the DoD Environmental Laboratory Accreditation 
Program (ELAP) and holds current National Environmental Laboratory Accreditation Program 
(NELAP) accreditation for all applicable analytical methods.  

As part of the 2019 groundwater sampling events, QA/QC samples were collected to ensure that 
the data quality objectives were met for the laboratory analysis. Field duplicate samples were 
collected during sampling events to evaluate field precision at the rate of 10% (1 per 
10 samples). MS/MSD pairs were also submitted at a rate of 5% (1 per 20 samples) to evaluate 
matrix effects on analytical precision and accuracy.  

The analytical results from the 2019 sampling events were reviewed and evaluated for data 
acceptability in accordance with the USEPA Region 1 data validation guidelines (USEPA, 
2013), the Quality Assurance Project Plan (QAPP) for the Annual Long-Term Monitoring (LTM) 
Program (KGS, 2016), and the DoD General Data Validation Guidelines (DoD, 2018). The 
method requirements from the DoD QSM version 5.3 (DoD, 2019) and the USEPA SW-846 
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Quality Control (QC) guidance (USEPA, 2014) were also used as supplemental information. The 
data validation reports for the Shepley’s Hill Landfill 2019 LTM sampling events are presented 
in Appendix F. The data from the SHL LTM and supplemental sampling events are acceptable 
for use with minimal QC deviations. Specific QC deviations requiring qualification in the 2019 
data sets included: 

• Low level calibration blank and/or method blank cross-contamination for dissolved 
organic carbon (DOC), alkalinity, dissolved manganese, and dissolved iron; 

• Low level equipment blank contamination for DOC and/or chloride; 

• MS/MSD recovery and precision results outside the acceptance criteria for iron, and/or 
manganese in select samples.  

MS/MSD recoveries and precision non-compliances are limited to select samples which had 
levels of target compounds which were greater than four times the matrix spike levels. The 
percent recoveries could not be calculated for these compounds; qualifications were not required. 
Associated blank spike recoveries were within acceptance limits. Appropriate qualifiers have 
been added to the 2019 analytical data in Tables 5-5 through 5-7. 

The ATP monitoring data are included as Appendix C.1 and data validation reports are included 
in Appendix F. 

5.4.5.1 Laboratory and Field Corrective Actions 

Laboratory 

Analyses were performed in general compliance with the precision, accuracy, representativeness, 
completeness, comparability, and sensitivity (PARCCS) requirements listed in the LTMMP 
QAPP (KGS, 2016). No significant laboratory QC deficiencies were noted. Although some 
results required qualification based on the QC issues listed in Section 5.4.5, the analytical results 
for all reviewed samples were acceptable for use. The results for four samples were rejected after 
evaluating the data against historical values. It was determined that the reported arsenic results in 
these samples did not correlate with historical trends and therefore was not used in data 
discussions. This data did not have any analytical data deficiencies but was likely a result of field 
error and rejected in the database.  Field QC deficiencies are discussed below.  

Field 

There were some field corrective actions required in 2019. Discrepancy issues were identified in 
real time by review of chains of custody and laboratory logins as they were received by the 
project chemist. After results were reviewed, corrective actions include: 

• For barrier wall monitoring wells SHL-10 and SHL-20, the results from samples 
collected during the fall 2019 supplemental sampling event indicated arsenic 
concentrations not correlating to historical trends; therefore, the results from these two 
wells have been rejected. A field error likely occurred. Samples were collected from 
these locations during the fall 2019 LTM sampling event with comparable arsenic results; 
the LTM results were used in data evaluation.  
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• For nearfield monitoring wells SHP-2016-3A and SHP-2016-3B, fall 2019 LTM sample 
results indicated arsenic concentrations not correlating to historical trends therefore the 
results from these two wells have been rejected.  A field error likely occurred.  

 
6.0 CONCLUSIONS AND RECOMMENDATIONS  

Conclusions and recommendations resulting from the landfill monitoring and maintenance, 
remedy operations and performance, and long-term monitoring at the SHL during 2019 are 
summarized below.  

6.1 CONCLUSIONS 

6.1.1 Landfill Monitoring and Maintenance  

During the October 2019 inspection, the landfill was observed to be in good condition overall. 
The inspection was limited to the landfill area and did not include an inspection of off-landfill 
wells. 

• The landfill cover system remained in good condition during 2019. 

• The landfill was mowed in October 2019. Larger vegetative growth, such as tree saplings 
and shrub growth, were removed in various areas to prevent damage to, and potential 
erosion of, the landfill cover system. 

• Landfill gas vents results were generally consistent with historical results and indicate 
proper landfill gas venting. 

6.1.2 SHL Remedy Operations 

The overall condition of the landfill cap system is satisfactory, and the cap continues to impede 
the infiltration of precipitation to the underlying aquifer. 

• The consistency of landfill gas vent results with historical data confirms that the cap 
continues to maintain an effective barrier to water infiltration into the landfill. The 
northern toe of the landfill shows a decreasing trend of the monitored landfill gases. 

• The ATP was operational approximately 87.4% of the total available hours during the 
calendar year (i.e., “up-time”), which is an increase from the 2018 average up-time of 
85.9%. A significant part of the non-operational time is associated with equipment 
replacement or upgrades, routine plant maintenance and system repairs, and performing 
CIP maintenance on the MF skid.  

• The ATP achieved an average extraction rate of 54.2 gpm in 2019 while on-line, with an 
average effective extraction rate of 47.5 gpm (includes uptime and downtime). This is the 
same as the previous year rate of 47.5 gpm.  

• The monthly effluent arsenic concentrations in 2019 ranged from 10.9 µg/L 
(January 2019) to 38.4 µg/L (March 2019) with an average effluent arsenic concentration 
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of 25.4 µg/L. This is well below the Special Permit Condition discharge limitation of 
75 µg/L. 

• The ATP landfill discharge permit was renewed on June 28, 2019 and is effective until 
June 28, 2022.  

6.1.3 Land Use Control 

• A door to door survey was conducted in the LUC area in 2019. The door to door survey 
is conducted every five years, and includes the hand delivery of the LUC educational 
pamphlet to all occupants in the LUC. The door to door survey was performed in place of 
the annual mailing of the LUC educational pamphlet.  

6.1.4 Groundwater Monitoring 

• The results of the spring and fall 2019 site-wide monitoring events illustrate a general 
groundwater flow direction from the west/southwest corresponding to Shepley’s Hill to 
the north towards Nonacoicus Brook with a deflection of groundwater flow to the north 
in the area west of the barrier wall near Red Cove at Plow Shop Pond. 

• Potentiometric surfaces in the overburden for spring and fall hydraulic measurements 
were constructed using Surfer® software and the Kriging gridding method and further 
refined using a hand contouring triangulated irregular network (TIN) method. No bedrock 
wells were used for construction of the potentiometric maps.  

• Concentrations of arsenic, iron, and manganese continue to exceed cleanup goals in 
various wells at SHL and in the NIA. Concentrations of other site COCs did not exceed 
their respective cleanup goals. 

• Statistical analyses of dissolved arsenic concentration trends were performed for 40 of the 
wells sampled during 2019. Of these 40 wells, 19 (48%) were found to have statistically 
significant decreasing concentration, one (3%) was found to have increasing 
concentrations, and 20 (50%) showed no statistically significant trend at the selected 95% 
confidence level. 

• Continued observation of arsenic concentrations above the cleanup level (50 µg/L in 
ROD; 10 µg/L proposed alternative) is indicative of complex interplay between the 
geochemical and hydrogeological processes that are controlling the dissolved arsenic 
concentrations downgradient of the landfill. These arsenic data indicate that a significant 
decrease in dissolved arsenic concentrations off-site and in the NIA may not be 
achievable through continued operation of the groundwater extraction system. As 
described in the 1995 SHL ROD, the intent of the groundwater extraction system and the 
ATP (installed as a contingency remedy to address groundwater contamination still 
present after landfill capping) is to capture dissolved arsenic and low-ORP groundwater 
flowing northward from the beneath the landfill cap and thereby reducing or controlling 
exposure to arsenic and reducing arsenic levels in the downgradient NIA to achieve 
MCLs. Groundwater that may be bypassing the capture zone outside the footprint of the 
landfill was not intended to be addressed by this contingency remedy. The current 
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approved SHL groundwater model provides a useful tool, in addition to potentiometric 
contour maps developed from measured water levels, to evaluate capture of arsenic 
impacted groundwater from the landfill and flow to the east of the current extraction 
wells. The results of model flow path analyses indicate that under the current pumping 
conditions, the zone of capture extends beyond the full width of the landfill, but 3PE 
analyses indicate that the capture along the eastern edge may be overestimated. However, 
in the area east of the landfill where capture effectiveness is less certain, arsenic 
concentrations are substantially lower than concentrations within the landfill footprint. If 
bypass is occurring, then the mass of arsenic that could be bypassing east of the system is 
a small portion of the overall total arsenic mass that would otherwise be migrating from 
beneath the landfill cap (Geosyntec, 2020).  

The effectiveness of the groundwater extraction system for capturing groundwater migrating 
from the SHL is being addressed through technical analysis to be conducted under SOW 
Phase 1 (Demonstrate Plume Capture) and Phase 2 Task 2 (Designation of Arsenic 
Background).  Determination of background concentration for arsenic in the hydrogeologic 
setting for SHL will provide a critical piece of information to support reliable assessment of 
the existing remedy. 

6.2 RECOMMENDATIONS 

The following provides recommendations for landfill monitoring and maintenance, SHL remedy 
operations and performance, and groundwater monitoring.  

6.2.1 Landfill Monitoring and Maintenance 

Based on the site inspection conducted in October 2019, the following recommendations were 
made with respect to landfill maintenance:  

• Continue annual landfill inspections;

• Continue monitoring for tree and shrub growth on cover surface. Remove tree and shrub
growth as necessary;

• Continue monitoring the utility berm for negative impacts on the drainage patterns;

• Continue landfill cover and drainage swale mowing on an annual basis in the fall to
maintain the effectiveness of the cover system;

• Continue to monitor the condition of the landfill gas points;

• Continue to monitor the condition of the landfill monitoring wells;

• Continue to monitor the condition of the off-landfill LTM monitoring wells;

• Perform maintenance at SHM-13-03 for well obstruction and locking cap;

• Continue to monitor and clear drainage swales of invasive vegetative growth;

• Continue to monitor for new depressions or settlement within the landfill and repair as
necessary;
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• Continue to monitor the landfill cover and access roads for erosion on an annual basis;  

• Continue to monitor culverts along the northern portion of the landfill and remove 
vegetative growth as necessary; 

• Ensure that the post closure uses of the landfill during MassDevelopment’s leased project 
period do not compromise the integrity of the landfill cover or the network of landfill gas 
vents and groundwater monitoring wells; and, 

• Conduct routine, drive-by monitoring checks of the condition of the landfill cap in the 
leased recreational area. 

6.2.2 SHL Remedy Operations and Performance 

System modifications were necessary in 2019 and expected system upgrades were performed as 
needed. The chlorine dioxide skid Programmable Logic Controller (PLC) experienced a critical 
failure.  As a result of this failure, the entire system was brought offline.  A new PLC was 
obtained, and a new operating program was written.  The new PLC was then installed, tested and 
the system was brought fully online on 26 June 2019.   

The plant will continue to operate at 50+ gpm each month, with continued maintenance to 
include the following recommendations:  

• To prevent unscheduled downtime because of the build-up of precipitate within the 
system influent piping that could restrict influent flow, the influent piping will be 
inspected annually and cleaned, if necessary, during a scheduled CIP event. 

• To minimize operational downtime associated with equipment failure, system 
components will be regularly inspected and replaced prior to the end of their operational 
life.  

6.2.3 Land Use Control  

• Continue annual mailings of educational pamphlet in 2020.  

• Perform the next door to door survey in fall 2024.  

6.2.4 Groundwater Monitoring  

The groundwater monitoring program should continue to be performed in accordance with the 
LTMMP Update (Sovereign, 2015), as amended by the LTMMP Addendum (KGS, 2018a) which 
includes the additional USEPA-requested wells. This work includes: 

• Continued collection of geochemical and hydrologic data from the nested piezometers 
(SHP-2016-1A/B through 5A/B) in spring and fall until fall 2021. 

• Continued collection of geochemical and hydrologic data for a minimum of five years 
(through 2021) for USEPA-added wells to the monitoring network.  

• Consider manganese and iron analysis and implications to landfill redox zones. 

• Continued collection of water level data from piezometers SHP-2017-01 and -02 located 
near the extraction wells in spring and fall until fall 2021. 
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• Continued collection of geochemical and hydrologic data from bedrock wells SHP-2016-
06A/B/C and SHP-2016-07A/B in spring and fall until fall 2021. 

• Continued collection of hydrologic data from wells SHM-10-11, N6-P1 and SHP-99-35X 
in spring and fall to provide more hydraulic control in the southern portion of the landfill 
through fall 2021. 

• Optimize the location and frequency of monitoring based on historical arsenic results 
consistently below the MCL of 10 µg/L.  Optimize other LTM analytical parameters 
based on historical results of non-detects.  Propose recommended optimizations for 
review by USEPA and MassDEP and incorporate approved changes in an update to the 
LTMMP. 

• Review arsenic and geochemical field parameters from barrier wall monitoring wells and 
other monitoring wells east of the barrier wall. Consider adding select barrier wall area 
monitoring wells for Mann-Kendall trend analysis for arsenic to the revised LTMMP. 
 

• Provide a geochemical analysis and make a recommendation whether or not to sample 
the surface water and sediment in Red Cove in support of the barrier wall evaluation.  
 

• Following the collection of additional seasonal data from the barrier wall area (see 
Section 5.2.2), evaluate the performance of the barrier wall to determine whether the wall 
is achieving a significant decrease in arsenic concentrations in groundwater east of the 
barrier wall. The evaluation should address the following questions: 
 Why are elevated arsenic concentrations still occurring east of the barrier wall? 
 Is groundwater east of the wall migrating to Red Cove? 

 
• Update the DQOs for the barrier wall performance and reduction of arsenic 

concentrations to the pond (see barrier wall monitoring DQOs from 2015 LTMMP). 
DQOs should identify how the collection of additional arsenic data (surface 
water/sediment/groundwater) would relate to the effectiveness of the barrier wall and 
overall protectiveness of human health and welfare or the environment. 

• Continue the technical analysis of the ATP effectiveness under SOW Phase 1 
(Demonstrate Plume Capture) and Phase 2 Task 2 (Designation of Arsenic Background).  
Determination of background concentration for arsenic in the hydrogeologic setting for 
SHL will provide a critical piece of information to support reliable assessment of the 
existing remedy. 

  



 
33 

 
 

7.0 REFERENCES 

Acree, S., Ford, R., Lien, R., Ross, R. 2018. Tools for Estimating Groundwater Contaminant 
Flux to Surface Water. September. 

AMEC, 2011. AOC 72 Remedial Investigation, Plow Shop Pond, March. 

BERs-Weston Services, JVA, LLC, 2017. Draft Site Inspection Report for Per-and 
Polyfluoroalkyl Substances (PFAS) at Former Fort Devens Army Installation. 
September. Department of Defense (DoD), 2019. Quality Systems Manual for 
Environmental Laboratories, Version 5.3, Prepared by DoD Environmental Data Quality 
Workgroup and Department of Energy Consolidated Audit Program Data Quality 
Workgroup.  January. 

Ford, R. et al., 2011. Delineating landfill leachate discharge to an arsenic contaminated 
waterway. Chemosphere 85 1525-1537. September. 

Harding ESE, 2003. Shepley’s Hill Landfill Supplemental Groundwater Investigation, Devens, 
Massachusetts. February. 

Gannett Fleming, Inc., 2011. Draft Shepley’s Hill Bedrock Investigation. 11 April. 

Geosyntec, 2020. Final Shepley’s Hill Landfill Groundwater Flow Model Revision Report, 
Former Fort Devens Army Installation, Devens, Massachusetts. July.  

McKenna, S.A., and A. Wahi, 2006. Local Hydraulic Gradient Estimator Analysis of Long-Term 
Monitoring Networks. Ground Water. 44(5):723-731. 

KOMAN Government Solutions, LLC [KGS], 2016. Quality Assurance Project Plan – Annual 
Long-Term Monitoring and Maintenance Program. October.  

KGS, 2017. Responses to EPA, MassDEP, and PACE Comments on the Draft 2016 Annual 
Report Shepley’s Hill Landfill. September. 

KGS, 2018a. Addendum to the Long-Term Monitoring and Maintenance Plan Update, Shepley’s 
Hill Landfill, Former Fort Devens Army Installation, Devens, MA.  January 25. 

KGS, 2018b. Final 2017 Annual Operations, Maintenance, and Monitoring Report, Shepley’s 
Hill Landfill, Former Fort Devens Army Installation, Devens, Massachusetts. September. 

Massachusetts Department of Environmental Protection (MassDEP), 1997. Landfill Technical 
Guidance Manual. (Revised). May. 

Sovereign Consulting, Inc. (Sovereign), 2011. Shepley’s Hill Landfill Supplemental 
Groundwater and Landfill Cap Assessment for Long-term Monitoring and Maintenance - 
Addendum Report, May. 

Sovereign, 2012. Final Action Memorandum, Shepley’s Hill Landfill Barrier Wall, Former Fort 
Devens Army Installation, Devens, Massachusetts. June. 



34 

Sovereign, 2013a. Final Removal Action Completion Report for Shepley’s Hill Landfill Barrier 
Wall, Former Fort Devens Army Installation, Devens, Massachusetts. Prepared for 
USACE-NAE. July.  

Sovereign, 2013b. Final Explanation of Significant Differences: Land Use Controls to Restrict 
Groundwater Use, Former Fort Devens Army Installation, Devens, Massachusetts. 
Prepared for USACE-NAE. December.  

Sovereign, 2014. Final Land Use Control Implementation Plan: Restriction of Groundwater Use, 
Former Fort Devens Army Installation, Devens, Massachusetts. Prepared for USACE-
NAE. August.  

Sovereign, 2015. Long Term Monitoring and Maintenance Plan Update, Former Fort Devens 
Army Installation, Devens, Massachusetts. Prepared for USACE-NAE. August.  

United States Army Corps of Engineers (USACE), 1995. Record of Decision, Shepley’s Hill 
Landfill Operable Unit, Fort Devens, Massachusetts. September. 

United States Environmental Protection Agency (USEPA) Region 1, 2013. Environmental Data 
for Review Program Guidance Final. April. 

USEPA, 2014. 3PE: A Tool for Estimating Groundwater Flow Vectors. EPA 600/R-14/273. 
September. 

USEPA, 2016. Former Fort Devens Installation – Dispute Resolution 2015 Devens Five Year 
Review (FYR) Report. 24 February. 

USEPA, 2017. Low Stress (low flow) Purging and Sampling Procedure for the Collection of 
Ground Water Samples from Monitoring Wells, SOP #: GW 0001, Revision 3 and 4. 
March and September.  



FIGURES 



South Post

Former
Main Post

Former Fort
Devens

Main Post

Former
North
Post

Figure
1-1

Date :
 01/08/2020 

0 3,5001,750

Fe e t

Former Fort Devens Vicinity
and Shepley's Hill Landfill

File : AR2019_SHL_F1-1_FFD_SL.mxd

KOMAN Government Solutions, LLC

Forme r Fort De ve ns Army Installation
De ve ns, Massac huse tts

2019 Annual Re port
She ple y’s Hill Land fill

Le ge nd
Forme r Fort De ve ns Boundary
She ple y's Hill Land fill Bound ary

Sourc e s: Esri, HERE, De Lorme , Inte rmap, inc re me nt P Corp., GEBCO , USGS, FAO , NPS,
NRCAN, Ge oBase , IGN, Kadaste r NL, O rd nanc e  Surve y, Esri Japan, METI, Esri China (Hong
Kong), swisstopo, MapmyInd ia, © O pe nStre e tMap c ontributors, and the  GIS Use r Community

µ

_̂Former Fort Devens 
Army Installation

MA

CT

NHVT

NY

RI

NY

ME

Location Map

293 Boston Post Road W e st, Suite  100, Marlborough, MA  01752



EDEDEDED
ED
ED
EDED

EDED
EDED

ED
ED

ED
ED!

<
!

<ED
ED

EDED

@A@A

@A@A
@A@A

@A@A

@A@A

@A@A
@A@A

@A@A@A

@A@A

@A@A
@A@A

@A

@A@A

@A@A

@A@A

@A@A

@A@A

@A
@A

@A

@A

@A

@A

@A

@A@A
@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A@A
@A

@A@A@A

@A@A

@A

@A

&<

&<

&<

&<

&<

&< &<

&<

&<

&<

&<

&<

&<

&<

&<

&<

@A

@A

@A

&<

&<

&<

&<

&<

@A

&<

&<

&<@A

&<

@A

@A@A@A

@A

@AED

@A

@A

@A@A

@A@A@A @A

@A

@A

@A@A@A

@A

@A

@A@A@A@A

@A@A

@A@A

@A@A

@A

@A@A

@A

@A@A @A

@A

@A@A

@A@A
@A@A

@A@A
@A@A

EDEDED

EDED

&<&<&<&<&<&<&<

&<&<&<&<&<
&<&<&<

&<&<&<&<&<&<

&<

&<
&<

&<

&<

&<

&<

&<

&<&<&<&<&<&<&<&<&<

&<

ED

ED@A

ED

ED

@AED

@A

@A

@A

ED

ED

ED

ED

@A

@A

@AED

@AED

@AED

@A

@A
@A
@A

@A
@A

@A

@A

%2%2
%2%2

!U

!U

!U

!U

!U

@A
@A

2-1
2-2

20-1
20-2

27-1
27-2

27-30B-1
27-30B-2

3-1
3-2

3A-1
3A-2

CAP-1B

CAP-2B

CAP-3

CAP-4

CH-1S
CH-1D

Q4-1
Q4-2

Q5-1
Q5-2

EPA-PZ-2012-1A
EPA-PZ-2012-1B

EPA-PZ-2012-2A
EPA-PZ-2012-2B

EPA-PZ-2012-3A
EPA-PZ-2012-3B

EPA-PZ-2012-4A
EPA-PZ-2012-4B

EPA-PZ-2012-5A
EPA-PZ-2012-5B

EPA-PZ-2012-6A
EPA-PZ-2012-6B

EPA-PZ-2012-7A
EPA-PZ-2012-7B

N1-P1
N1-P2
N1-P3

N2-P1
N2-P2

N3-P1
N3-P2

N5-P1
N5-P2

N6-P1

N7-P1
N7-P2

PZ-12-01

PZ-12-02

PZ-12-03
PZ-12-04

PZ-12-05
PZ-12-06

PZ-12-07
PZ-12-08

PZ-12-09
PZ-12-10

SHL-1

SHL-3

SHL-4

SHL-5/WT-5

SHL-7

SHL-8D
SHL-8S

SHL-9

SHL-10

SHL-11

SHL-12

SHL-13

SHL-15

SHL-17

SHL-18

SHL-19

SHL-20

SHL-21

SHL-22

SHL-23

SHL-24

SHL-25

SHM-05-39A
SHM-05-39B

SHM-05-40X

SHM-05-41A
SHM-05-41B

SHM-05-41C

SHM-05-42A
SHM-05-42B

SHM-07-03

SHM-07-05X
SHM-10-01

SHM-10-02

SHM-10-03

SHM-10-04

SHM-10-05A

SHM-10-06
SHM-10-06A

SHM-10-07

SHM-10-08

SHM-10-10

SHM-10-11

SHM-10-12

SHM-10-13

SHM-10-14

SHM-10-15

SHM-10-16

SHM-11-02

SHM-11-06

SHM-11-07

SHM-13-01

SHM-13-02

SHM-13-03

SHM-13-04

SHM-13-05

SHM-13-06

SHM-13-07

SHM-13-08

SHM-13-14D
SHM-13-14S

SHM-13-15

SHM-93-01A

SHM-93-10C

SHM-93-10D

SHM-93-10E

SHM-93-18B

SHM-93-22B

SHM-93-22C

SHM-93-24A

SHM-95-27X

SHM-96-5B
SHM-96-5C

SHM-99-31A
SHM-99-31B
SHM-99-31C

SHM-99-32X

SHP-01-36X

SHP-01-37X

SHP-01-38A

SHP-01-38B

SHP-01-38Z

SHP-05-43

SHP-05-44
SHP-05-45A
SHP-05-45B

SHP-05-46B
SHP-05-46A

SHP-05-47A SHP-05-47B

SHP-05-48A
SHP-05-48B

SHP-05-49A
SHP-05-49B

SHP-99-01B

SHP-99-01C

SHP-99-29X

SHP-99-33A
SHP-99-33B

SHP-99-34B

SHP-99-35X

SHP-2016-1A
SHP-2016-1B

SHP-2016-2A
SHP-2016-2B

SHP-2016-3A
SHP-2016-3B

SHP-2016-4A
SHP-2016-4B

SHP-2016-5A
SHP-2016-5B

SHP-2016-06A
SHP-2016-06B
SHP-2016-06C

SHP-2016-07A
SHP-2016-07B

RSK 1, 2, 3, 4, 5, 6, 7

RSK 8, 9, 10, 11, 12, 47
RSK 13, 14, 15

RSK 16, 17, 18, 19, 20, 21

RSK 23
RSK 24

RSK 25

RSK 27

RSK 28
RSK 32

RSK 34

RSK 35

RSK 36, 37, 38, 39, 40, 41, 42, 43

RSK 50

32M-01-13XBR

32M-01-14XBR
32M-01-14XOB

32M-01-15XBR

32M-01-16XBR

32M-01-17XBR
32M-01-18XBR

32M-92-01X

32M-92-03X

32Z-01-08XBR

32Z-01-10XBR

32Z-01-11XBR

32Z-01-12XBR

32Z-01-06XBR

32Z-01-07XOB

32Z-99-02X

43M-01-16XOB
43M-01-16XBR

43M-01-17XOB
43M-01-17XBR

43M-01-20XOB
43M-01-20XBR

MW-1

MW 4-1

MW 7
MW 9

MW 11A

MW 14

MW 16

MW 22

EW-01

EW-04

PSP-01

SHMSG-13-01G

SHMSG-13-02G

SHMSG-13-03G

SHMSG-14-01G

SHP-2017-02

SHP-2017-01

WEST MAIN STREET

CO
OK

 ST
RE

ET

MILL ST
RE

ET

ANTIETAM STREET

SHIRLEY STREET

SCULLEY ROAD

SC
UL

LE
Y

RO
AD

LANDFILL ACCESS ROAD

NONACOICUS BROOK

PLOW
SHOPPOND

RED COVE

FORMER
RAILROAD

ROUNDHOUSE

SHEPLEY'S
HILL

RECYCLING
FACILITY

References: LTMMP  Upda te (Sov ereig n, 2015)
Aeria lSource: Esri, Dig ita lGlobe, GeoEye, Ea rth sta r
Geogra ph ic s, CNES/Airb us DS, USDA, USGS,
AeroGRID, IGN, a nd th e GIS User Com m unity

Legend
@A Overb urden Monitoring  Well/P iezom eter
&< Groundwa ter P rofiling  Loc a tion/Monitoring Well
&< Monitoring Well
ED Bedrock Monitoring  Well
!

< Bedrock Study Core
%2 Extra c tion Well
!U Strea m  Ga ug e

Ba rrier Wa ll
La ndfill Ac cess Roa d
Sh epley's Hill La ndfill Bounda ry
Form er Fort Devens Bounda ry

2019 Annua l Report
Sh epley’s Hill La ndfill

Form er Fort Devens Arm y Insta lla tion
Devens, Ma ssa c h usetts

Fig ure
1-2

Da te:
 01/08/2020 

0 400200

Feet

µ

North Impact Area and 
Shepley's Hill Landfill 

Site Plan

File: AR2019_SHL_F1-2_SITEP LAN.m xd

KOMAN Government Solutions, LLC
293 Boston P ost Roa d West, Suite 100, Ma rlb oroug h , MA  01752



!A
!A !A !A !A !A !A

!A
!A

!A

!A

!A

!A

!A

!A

!A

@A@A

@A@A

@A@A

@A@A

@A@A

@A@A

@A@A

@A@A@A

@A @A@A
@A

@A

@A

@A

@A

@A@A

@A

@A@A@A

@A@A

@A

@A

&<

&<

&<

&<

&<

&<
&<

&<

&<

&<

@A

&<

&<

&<

&<

&<

@A

&<

&<

&<@A

&<

@A
ED

@A@A

@A@A@A
@A

@A

@A

@A

@A@A @A@A

@A@A

@A@A

@A@A

@A

@A@A @A

@A@A

@A@A

@A@A

@A@A

@A@A

EDEDED

%2%2

%2%2

!U

!U

!U

!U

!U

@A

@A

SHP-07-03A/B

EPA-PZ-2012-1A
EPA-PZ-2012-1B

EPA-PZ-2012-2A
EPA-PZ-2012-2B

EPA-PZ-2012-3A
EPA-PZ-2012-3B

EPA-PZ-2012-4A
EPA-PZ-2012-4B

EPA-PZ-2012-5A
EPA-PZ-2012-5B

EPA-PZ-2012-6A
EPA-PZ-2012-6B

EPA-PZ-2012-7A
EPA-PZ-2012-7B

N1-P1N1-P2N1-P3

SHL-5/WT-5

SHL-8D
SHL-8SSHL-9

SHL-13

SHL-21

SHL-22

SHL-23

SHM-05-39A
SHM-05-39B

SHM-05-40X

SHM-05-41A
SHM-05-41B

SHM-05-41C

SHM-05-42A
SHM-05-42B

SHM-07-03

SHM-07-05X

SHM-10-01

SHM-10-02

SHM-10-03

SHM-10-04

SHM-10-05A

SHM-10-06

SHM-10-06A

SHM-10-08

SHM-10-10

SHM-10-16

SHM-13-01

SHM-13-02

SHM-13-03

SHM-13-04

SHM-13-05

SHM-13-06

SHM-13-07

SHM-13-08

SHM-13-14D
SHM-13-14S

SHM-13-15

SHM-93-22B
SHM-93-22C

SHM-96-5B
SHM-96-5C

SHM-99-31A
SHM-99-31B
SHM-99-31C

SHM-99-32X

SHP-01-36X

SHP-05-43
SHP-05-45A

SHP-05-45B

SHP-05-46B
SHP-05-46A

SHP-05-47A
SHP-05-47B

SHP-05-48A
SHP-05-48B

SHP-05-49A
SHP-05-49BSHP-99-33A

SHP-99-33B

SHP-99-34B

SHP-2016-1A
SHP-2016-1B

SHP-2016-2A
SHP-2016-2B

SHP-2016-3A
SHP-2016-3B

SHP-2016-4A
SHP-2016-4B

SHP-2016-5ASHP-2016-5B

SHP-2016-06A
SHP-2016-06B
SHP-2016-06C

EW-01EW-04

PSP-01

SHMSG-13-01G

SHMSG-13-02G

SHMSG-13-03G

SHMSG-14-01G

SHP-2017-02

SHP-2017-01

WEST MAIN STREET

ROGERS
STREET

ME
CH

AN
IC

ST
RE

ET

UN
IO

N 
ST

RE
ET

SHIRLEY STREET

SCULLE
Y ROAD

MILL STREET

Nonacoicus Brook

SB-17-06

SB-17-07 SB-17-08

SB-17-09
SB-17-10 SB-17-11

SB-17-12

SB-17-13

SB-17-14 SB-17-15

SB-17-16

SB-17-17

SB-17-18

SB-16-19

SB-16-20

SB-16-21

Le g e nd
@A Ove rb u rde n Monitoring  We ll/P ie zom e te r
&< Grou ndwa te r P rofiling  Loca tion/Monitoring  We ll
ED Be drock Monitoring  We ll
%2 Extraction We ll
!U Stre a m  Ga u g e
!A Soil Boring

Sh e ple y's Hill La ndfill Bou nda ry
Form e r Fort De ve ns Bou nda ry

2019 Annu a l Re port
Sh e ple y’s Hill La ndfill

Form e r Fort De ve ns Arm y Insta lla tion
De ve ns, Ma ssa ch u se tts

Fig u re
1-3

Da te :
 01/08/2020 

0 200100

Fe e t

µ

Re fe re nce s: LTMMP  Upda te  (Sove re ig n, 2015)
Ae ria l Sou rce s: 2014, Esri, Dig ita lGlob e ,
Ge oEye , i-cu b e d, USDA FSA, USGS, AEX,
Ge tm a pping , Ae rog rid, IGN, IGP,
swisstopo, a nd th e  GIS Use r Com m u nity

North Impact Area 
Site Plan

File : AR2019_ SHL_ F1-3_ NIA_ SITEP LAN.m xd

KOMAN Government Solutions, LLC
293 Boston P ost Roa d We st, Su ite  100, Ma rlb orou g h , MA  01752



!Þ

!Þ !Þ

!Þ

!Þ

!Þ

!Þ

!Þ

!Þ

!Þ

BROOK STREET

WEST MAIN STREET

UN
IO

N 
ST

RE
ET

MILLSTREET

PARK STREET

ANGARD LANE

SHIRLEY STREET

SCULLEY ROAD

Figure
1-4

Date:
 01/08/2020 

0 300150

Fe e t

Area of Land Use Controls

File : AR 2019_SHL_F1-4_LUC.m xd

KOMAN Government Solutions, LLC

Form e r Fort De ve ns Arm y  Installation
De ve ns, Massac h use tts

2019 Annual R e port
Sh e ple y ’s Hill Landfill

Le ge nd
!Þ Com m unity  Ground wate r Sourc e
!Þ Non-Com m unity  Ground wate r Sourc e

Prope rty Bound ary
Are a of Land Use  Controls
Sh e ple y 's Hill Landfill Bound ary

Parc e l Sourc e : Le ve l 3 Asse ssors’ Parc e l Mapping
Public  Wate r Supply  Sourc e : Public  Wate r Supply (PWS)
Ae rial Sourc e : Esri, DigitalGlobe, Ge oEy e , Earth star Ge ograph ic s, CNES/Airbus DS,
USDA, USGS, Ae roGR ID, IGN, and th e  GIS Use r Com m unity

µ

!Þ

!Þ!Þ!Þ

!Þ

!Þ

!Þ

!Þ
!Þ

!Þ

!Þ

!Þ

Nearest Water Supply

Shepley's Hill Landfill

Plow Shop Pond

Area of Land Use Controls

Town Of Ayer

0 3,0001,500

Fe e t

293 Boston Post R oad We st, Suite  100, Marlborough , MA  01752



WEST MAIN STREET

CO
OK

 ST
RE

ET

SHIRLEY STREET

SCULLEY ROAD

SC
UL

LE
Y

RO
AD

SHEPLEY'S
HILL

PLOW
SHOP
POND

LGP-01-02X/LGP-09-02X

LGP-01-03X/LGP-09-03X

LGP-09-15X

GV-13

GV-14
LGP-05-14X
LGW-09-14X

LGP-05-13X
LGP-05-11X
LGP-09-11X

LGP-05-10X
LGP-09-10X

LGP-05-09X
LGP-09-09X

LGP-05-08X
LGP-09-08X

LGP-05-07X
LGP-05-06X
LGP-09-06X

LGP-05-05X
LGP-09-05X

GV-18
GV-15

GV-12GV-16GV-17

GV-11GV-10GV-9

GV-6 GV-7 GV-8

GV-5GV-4GV-3

GV-2

GV-1

LGP-01-01X/LGP-09-01A/LGP-09-01B

LGP-01-04X/LGP-09-04X

Recreational Use
Area for Drones

LANDFILL ACCESS ROAD

Western
Swale

NorthernSwale
Culverts

Southern
Swale

Eastern
Swale

RED COVE

R eferences: LTMMP Upda te (Sovereig n, 2015)
Aeria lSource: Esri, Dig ita lGlobe, GeoEye, Ea rth sta r
Geogra ph ic s, CNES/Airb us DS, USDA, USGS,
AeroGR ID, IGN, a nd th e GIS User Com m unity

Legend
@A Overb urden Monitoring  Well/Piezom eter
&< Groundwa ter Profiling  Loc a tion/Monitoring Well
&< Monitoring Well
ED Bedrock Monitoring  Well
!

< Bedrock Study Core
%2 Extra c tion Well
!U Strea m  Ga ug e
!A Soil Boring
!O Ga s Vent
!? Ga s Probe

Culvert
Dra ina g e Swa le
La ndfill Ac cess R oa d
Ba rrier Wa ll
R ecrea tiona l Use Area  for Drones
Sh epley's Hill La ndfill Bounda ry
Former Fort Devens Bounda ry

2019 Annua l R eport
Sh epley’s Hill La ndfill

Form er Fort Devens Arm y Insta lla tion
Devens, Ma ssa c h usetts

Fig ure
2-1

Da te:
 01/08/2020 

0 300150

Feet

µ

Shepley's Hill Landfill 
Gas Probes and Vents

File: AR 2019_SHL_F2-1_GASPTS.m xd

KOMAN Government Solutions, LLC
293 Boston Post R oa d West, Suite 100, Ma rlb oroug h , MA  01752



1

10

100

Co
nc

en
tr

at
io

n 
(p

pm
)

Sample Date

Figure 3-1
Influent Metals Concentrations - GWTP

Shepley's Hill Landfill

Minimum Iron Concentration Required to Promote Iron/Arsenic Precipant Coagulation Arsenic Iron Manganese Combined (As, Fe, Mn)
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Date 11/14/2019
Ars e nic 3.0 U

SHM-10-06A
Date 11/07/2019
Ars e nic 63

SHM-10-06
Date 11/01/2019
Ars e nic 1,300

SHM-10-07
Date 11/06/2019
Ars e nic 1,000

SHM-10-08
Date 11/14/2019
Ars e nic 3.0 U

SHM-10-10
Date 11/11/2019
Ars e nic 3.0 U

SHM-10-11
Date 11/07/2019
Ars e nic 560

SHM-10-12
Date 11/14/2019
Ars e nic 3,400

SHM-10-13
Date 11/06/2019
Ars e nic 460

SHM-10-15
Date 11/14/2019
Ars e nic 5,600

SHM-10-14
Date 11/06/2019
Ars e nic 4,500

SHM-10-16
Date 11/13/2019
Ars e nic 1,200

SHM-11-02
Date 11/13/2019
Ars e nic 33

SHM-11-06
Date 11/01/2019
Ars e nic 780

SHM-13-03
Date 11/11/2019
Ars e nic 140

SHM-13-02
Date 11/11/2019
Ars e nic 3.0 U

SHM-13-04
Date 11/12/2019
Ars e nic 600

SHM-13-05
Date 11/12/2019
Ars e nic 16

SHM-13-06
Date 11/12/2019
Ars e nic 1,900

SHM-13-07
Date 11/11/2019
Ars e nic 750

SHM-13-08
Date 11/11/2019
Ars e nic 930

SHM-13-14D
Date 11/11/2019
Ars e nic 12

SHM-93-10D
Date 10/29/2019
Ars e nic 3.0 U

SHM-93-18B
Date 11/13/2019
Ars e nic 3.0 U

SHM-93-22B
Date 11/04/2019
Ars e nic 370

SHM-93-24A
Date 11/08/2019
Ars e nic 3.0 U

SHP-01-37X
Date 11/04/2019
Ars e nic 13

SHP-2016-4A
Date 11/05/2019
Ars e nic 3.0 U

SHP-01-36X
Date 11/04/2019
Ars e nic 11

SHM-99-32X
Date 11/12/2019
Ars e nic 47

SHP-2016-3A
Date 10/28/2019
Ars e nic 260

SHM-96-5B
Date 11/07/2019
Ars e nic 41

SHM-96-5C
Date 11/07/2019
Ars e nic 13

SHP-2016-1B
Date 11/08/2019
Ars e nic 180

SHP-2016-2A
Date 10/24/2019
Ars e nic 11

SHP-2016-2B
Date 10/24/2019
Ars e nic 560

SHP-2016-1A
Date 11/08/2019
Ars e nic 3.0 U

SHP-2016-07B
Date 11/06/2019
Ars e nic 35

SHP-99-29X
Date 11/06/2019
Ars e nic 1,600

SHP-2016-06C
Date 11/05/2019
Ars e nic 270

SHP-2016-06B
Date 11/05/2019
Ars e nic 1,200

SHP-2016-06A
Date 11/05/2019
Ars e nic 860

SHP-01-38A
Date 11/04/2019
Ars e nic 130

SHP-2016-4B
Date 11/05/2019
Ars e nic 1,500

SHP-2016-5B
Date 11/05/2019
Ars e nic 720

SHM-13-14S
Date 11/11/2019
Ars e nic 1.9 J

SHM-13-15
Date 11/11/2019
Ars e nic 5.1

SHM-10-03
Date 11/14/2019
Ars e nic 8.5

SHM-13-01
Date 11/14/2019
Ars e nic 1.9 J

SHP-2016-5A
Date 11/05/2019
Ars e nic 3.2

EPA-PZ-2012-7A
Date 10/31/2019
Ars e nic 2.3 J

EPA-PZ-2012-4A
Date 10/31/2019
Ars e nic 4.5

SHL-24
Date 11/07/2019
Ars e nic 4.2SHL-12

Date 11/07/2019
Ars e nic 7.4

PZ-12-09
Date 10/31/2019
Ars e nic 3.1

SHL-19
Date 10/29/2019
Ars e nic 4.4

SHM-93-22C
Date 11/04/2019
Ars e nic 4.3

SHP-2016-3B
Date 10/28/2019
Ars e nic 4.1

SHM-10-05A
Date 11/12/2019
Ars e nic 2.0 J

SHL-22
Date 11/04/2019
Ars e nic 6.2

SHL-5
Date 11/08/2019
Ars e nic 5.1

EPA-PZ-2012-5A
Date 11/05/2019
Ars e nic 2.2 J

SHM-99-31C
Date 11/14/2019
Ars e nic 140
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Table 1-1
Contaminants of Concern (COC) Cleanup Levels

Shepley's Hill Landfill 
Devens, Massachusetts

COC Cleanup Level (µg/L) Selection Basis

Arsenic 10 MCL1

Manganese 1,715 Background 2

Iron 9,100 Background 2

Chromium 100 MCL

1,2-Dichlorobenzene 600 MCL

1,4-Dichlorobenzene 5 MCL

1,2-Dichloroethane 5 MCL

Lead 15 Action Level

Nickel 100 MCL

Sodium 20,000 Health Advisory

Aluminum 6,870 Background

Notes:

MCL = Maximum Contaminant Level
1 Revised from ROD cleanup level of 50 µg/L
2 Revised from ROD cleanup level based on background evaluation 
Only arsenic, iron, and manganese are currently sampled as part of the LTM program, in 
accordance with the LTMMP Update  (Sovereign, 2015) and LTMMP Addendum  (KGS, 2017)
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Table 2-1
Annual Landfill Gas Monitoring Results

Shepley's Hill  Landfill  
Devens, Massachusetts

Field Team:  Joe Rogers, Liam Henry

Location ID Time

VOC 
(ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%)

Purge 
Rate (lpm)

Purge 
Time (sec)

VOC 
(ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%)

Bar. 
Pres.("Hg)

Background 8:38 0.0 20.89 0.0 0.0 0.0 0.1 0.2 30.01

GV-1 14:07 0.0 9.1 0.0 64.0 0.0 8.4 1.3 4 167 0.0 5.6 0.0 66.0 0.0 11.0 3.3 29.71

GV-2 14:15 0.0 11.5 0.0 74.0 0.0 7.5 3.0 4 167 0.0 2.6 0.0 99.0 0.0 13.7 7.7 29.71

GV-3 13:40 0.0 21.1 0.0 3.0 0.0 0.0 0.1 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.1 29.71

GV-4 13:58 0.0 5.5 0.0 91.0 0.0 11.7 5.1 4 167 0.0 9.3 0.0 63.0 0.0 8.5 2.7 29.71

GV-5 14:43 0.0 12.2 0.0 6.0 0.0 6.4 6.2 4 167 0.0 12.6 0.0 0.0 0.0 6.2 0.2 29.71

GV-6 13:38 1.0 1.6 0.0 97.0 0.0 14.4 6.5 4 167 0.0 1.6 0.0 51.0 0.0 14.7 5.4 29.71

GV-7 14:27 0.0 0.3 0.0 99.0 0.0 15.2 13.3 4 167 0.0 0.1 0.0 99.0 0.0 15.1 12.1 29.71

GV-8 14:26 0.0 8.2 0.0 49.0 0.0 9.0 2.5 4 167 0.0 5.8 0.0 5.0 0.0 11.1 0.3 29.71

GV-9 13:27 0.0 0.0 0.0 40.0 0.0 16.0 8.8 4 167 0.0 0.1 0.0 99.0 0.0 17.0 13.1 29.71

GV-10 13:17 0.0 1.1 0.0 51.0 0.0 14.1 3.0 4 167 0.0 2.0 0.0 45.0 0.0 13.6 2.4 29.71

GV-11 13:09 0.0 10.9 0.0 99.0 0.0 6.8 2.5 4 167 0.0 5.9 0.0 99.0 0.0 10.5 9.0 29.71

GV-12 13:00 0.0 3.3 0.0 95.0 0.0 10.7 7.0 4 167 0.0 0.0 0.0 99.0 0.0 12.4 8.8 29.71

GV-13 11:44 0.0 12.4 0.0 47.0 0.0 5.0 3.4 4 167 0.0 16.2 0.0 30.0 0.0 2.5 2.1 29.85

GV-14 11:55 0.0 20.6 0.0 99.0 0.0 0.2 0.2 4 167 0.0 3.7 0.0 99.0 0.0 15.1 29.3 29.85

GV-15 12:10 0.0 1.8 0.0 99.0 0.0 21.9 23.5 4 375 0.0 0.0 0.0 99.0 0.0 21.0 26.5 29.85

GV-16 12:48 0.0 0.0 0.0 99.0 22.1 0.0 20.2 4 375 0.0 0.0 0.0 99.0 0.0 22.4 19.2 29.71

GV-17 12:36 0.0 2.6 0.0 99.0 0.0 23.4 25.6 4 375 0.0 0.0 0.0 99.0 0.0 23.4 26.1 29.71

GV-18 12:21 0.0 0.7 0.0 99.0 0.0 21.3 23.4 4 375 0.0 1.0 0.0 99.0 0.0 21.2 23.4 29.71

LGP-01-01X 15:37 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 83 0.0 21.1 0.0 0.0 0.0 0.5 0.1 29.64

LGP-09-01XA 15:48 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 157 0.0 21.2 0.0 0.0 0.0 0.6 0.1 29.64

LGP-09-01XB 15:43 0.0 20.8 0.0 0.0 0.0 0.7 0.1 2 157 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64

LGP-01-02X 15:28 0.0 20.8 0.0 0.0 0.0 0.9 0.1 2 83 0.0 20.8 0.0 0.0 0.0 0.9 0.1 29.64

LGP-09-02X 15:26 0.0 20.7 0.0 0.0 0.0 1.1 0.1 2 204 0.0 20.9 0.0 0.0 0.0 1.2 0.2 29.64

LGP-01-03X 15:22 0.0 20.8 0.0 0.0 0.0 0.8 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64

LGP-09-03X 15:16 0.0 20.8 0.0 0.0 0.0 1.0 0.1 2 167 0.0 20.7 0.0 0.0 0.0 1.0 0.1 29.64

LGP-01-04X 15:05 0.0 20.9 0.0 0.0 0.0 0.5 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.5 0.2 29.65

LGP-09-04X 15:11 0.0 21.0 0.0 0.0 0.0 0.2 0.1 2 120 0.0 21.0 0.0 0.0 0.0 0.6 0.1 29.65

LGP-05-05X 8:33 0.0 11.7 0.0 12.0 0.0 11.7 0.8 2 93 0.0 9.9 0.0 0.0 0.0 0.1 0.2 29.95

LGP-09-05X 8:43 0.55 22.0 0.0 53.0 0.0 0.2 0.2 2 167 0.0 3.0 0.0 31.0 0.0 0.2 0.2 29.95

LGP-05-06X 9:00 0.0 18.3 0.0 0.0 0.0 2.3 0.2 2 93 0.0 18.8 0.0 0.0 0.0 2.5 0.2 29.93

LGP-09-06X 8:52 0.0 16.2 0.0 0.0 0.0 0.2 0.2 2 120 0.0 16.1 0.0 0.0 0.0 5.0 0.2 29.93

LGP-05-07X 9:09 0.0 18.2 0.0 0.0 0.0 3.7 0.2 2 65 0.0 15.4 0.0 0.0 0.0 6.0 0.2 NR

LGP-05-08X 9:25 0.0 15.7 0.0 0.0 0.0 6.6 0.2 2 93 0.0 7.0 0.0 0.0 0.0 14.5 0.2 29.93

LGP-09-08X 9:18 0.0 5.9 0.0 0.0 0.0 16.5 0.2 2 185 0.0 2.8 0.0 5.0 0.0 19.3 0.3 NR

LGP-05-09X 9:53 0.0 14.4 0.0 0.0 0.0 15.2 0.2 2 93 0.0 20.9 0.0 0.0 0.0 7.4 0.2 29.86

LGP-09-09X 9:37 0.0 10.1 0.0 0.0 0.0 10.9 0.2 2 185 0.0 5.4 0.0 0.0 0.0 15.3 0.2 29.93

LGP-05-10X 10:06 0.0 15.4 0.0 0.0 0.0 5.2 0.2 2 93 0.0 8.3 0.0 0.0 0.0 11.9 0.2 29.86

LGP-09-10X 10:15 0.0 2.5 0.0 5.0 0.0 14.1 0.3 2 148 0.0 2.7 0.0 7.0 0.0 17.7 0.5 29.86

LGP-05-11X 10:36 0.0 14.8 0.0 0.0 0.0 5.6 0.2 2 83 0.0 8.5 0.0 0.0 0.0 10.9 0.2 29.86

LGP-09-11X 10:30 0.0 6.8 0.0 0.0 0.0 11.9 0.2 2 139 0.0 4.6 0.0 0.0 0.0 15.0 0.2 29.86

LGP-05-13X 11:16 0.0 17.0 0.0 0.0 0.0 3.8 0.2 2 56 0.0 12.5 0.0 0.0 0.0 6.6 0.2 29.85

LGP-05-14X 11:22 0.0 12.4 0.0 0.0 0.0 7.7 0.2 2 93 0.0 12.5 0.0 0.0 0.0 7.5 0.2 29.85

LGP-09-15X 11:33 0.0 17.0 0.0 0.0 0.0 4.2 0.2 2 111 0.0 16.0 0.0 0.0 0.0 5.7 0.2 29.85

Notes: 

VOC = Volatile Organic Compounds H2S = Hydrogen Sulfide

O2 = Oxygen "Hg = inches of Mercury

LEL = Lower Explosive Limit lpm = Liters per minute % = Percentage Reference: Sovereign Annual Landfill Montoring Results, 10/16/19

ppm = Parts per million

CO = Carbon Monoxide

CO2 = Carbon Dioxide

CH4 = Methane

sec = Seconds
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Table 2-2
Landfill Gas Probe Construction Detail

Shepley's Hill Landfill 
Devens, Massachusetts

Gas Probe ID
Gas Probe Screen Interval    

(ft bgs)
Screen Length   

(ft)
LGP‐01‐01X 6.4 to 7.4 1
LGP‐09‐01XA 7.0 to 17.0 10
LGP‐09‐01XB 19.0 to 28.0 9
LGP‐01‐02X 5.0 to 6.0 1
LGP‐09‐02X 6.0 to 21.0 15
LGP‐01‐03X 5.0 to 6.0 1
LGP‐09‐03X 6.0 to 18.0 12
LGP‐01‐04X 3.0 to 4.0 1
LGP‐09‐04X 4.0 to 9.0 5
LGP‐05‐05X 6.0 to 7.0 1
LGP‐09‐05X (1) 7.0 to 14.5 7.5
LGP‐05‐06X 6.0 to 7.0 1
LGP‐09‐06X 7.0 to 12.0 5
LGP‐05‐07X (2) 3.0 to 4.0 1
LGP‐05‐08X 6.0 to 7.0 1
LGP‐09‐08X 7.0 to 19.0 12
LGP‐05‐09X 6.0 to 7.0 1
LGP‐09‐09X 7.0 to 19.0 12
LGP‐05‐10X 6.0 to 7.0 1
LGP‐09‐10X 7.0 to 14.0 7
LGP‐05‐11X 5.0 to 6.0 1
LGP‐09‐11X 7.0 to 14.0 7
LGP‐05‐13X 2.0 to 3.0 1
LGP‐05‐14X 6.0 to 7.0 1
LGP‐09‐15X 4.0 to 10.0 6

Notes:

(1) Bedrock was encountered at a depth of 15 ft bgs.  Proposed total depth (19.60 ft) was 
unattainable due to refusal.

(2) Bedrock was encountered at a depth of 4 ft bgs. Installation of additonal gas probe was 
unattainable due to refusal.
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Table 3-1
Operations Summary - GWTP

January 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

1/1/2019 24 71,700 49.8 System online and operating.

1/2/2019 24 74,900 52.0
System online and operating. FBRO pumped out. Air sparged IPC. 

Manually pumped excess sludge. 
1/3/2019 24 77,300 53.7 System online and operating.

1/4/2019 24 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/5/2019 24 78,200 54.3 System online and operating.
1/6/2019 24 77,300 53.7 System online and operating.
1/7/2019 9.0 31,200 57.8 System offline at 0900 for CIP activities.  
1/8/2019 8.5 28,600 56.1 System online at 1530 following CIP activities.

1/9/2019 24 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/10/2019 24 78,100 54.2 System online and operating.

1/11/2019 24 73,800 51.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/12/2019 24 72,200 50.1 System online and operating.
1/13/2019 24 71,100 49.4 System online and operating.

1/14/2019 24 72,100 50.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

1/15/2019 24 79,000 54.9
System online and operating. FBRO pumped out. Air sparged IPC. 

Manually pumped excess sludge. 

1/16/2019 24 84,200 58.5
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

1/17/2019 24 84,100 58.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

1/18/2019 24 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/19/2019 24 72,200 50.1 System online and operating.
1/20/2019 24 70,700 49.1 System online and operating.

1/21/2019 21.3 67,100 52.6
System offline from 1645 to 1800 due to a MF pump alarm.  Reset 

pump and restarted system.  System offline at 2230 due to a Cl2 alarm.  

1/22/2019 5.0 19,100 63.7
System on intermittently from 1015 to 1515 in an attempt to diagnose 

Cl2 alarm from 1/21/19.
1/23/2019 0.0 1,900 0.0 System offline.
1/24/2019 16.0 52,700 54.9 System online at 0800 after correcting NaClO2 dosage.

1/25/2019 24 75,500 52.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/26/2019 24 71,700 49.8 System online and operating.
1/27/2019 24 71,700 49.8 System online and operating.

1/28/2019 24 71,400 49.6
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

1/29/2019 11.3 35,100 52.0
System offline at 1115 to allow for special sludge waste disposal 

operations.

1/30/2019 9.5 29,300 51.4
System online at 1430 following special sludge waste disposal 

operations.  

1/31/2019 24 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

Total 632.5 2,004,100

Total 
Available 

Hours
744 Average On-

line Flow
52.8

Percent 
Online

85

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

February 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

2/1/2019 23.5 76,100 54.0
System offline between 1030 and 1100 to change Cl2 cylinders. Air 

sparged IPC. Manually pumped excess sludge. 
2/2/2019 24 78,200 54.3 System online and operating.
2/3/2019 24 78,200 54.3 System online and operating.
2/4/2019 9.3 31,700 57.1 System offline at 0915 for CIP activities. 
2/5/2019 8.8 29,800 56.8 System online at 1515 following CIP activities.

2/6/2019 24 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
2/7/2019 24 78,600 54.6 System online and operating.

2/8/2019 24 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
2/9/2019 24 78,100 54.2 System online and operating.
2/10/2019 24 77,900 54.1 System online and operating.

2/11/2019 24 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

2/12/2019 24 76,900 53.4
System online and operating. FBRO pumped out. Air sparged IPC. 

Manually pumped excess sludge. 
2/13/2019 24 78,800 54.7 System online and operating.
2/14/2019 24 77,500 53.8 System online and operating.

2/15/2019 24 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
2/16/2019 24 78,400 54.4 System online and operating.
2/17/2019 24 78,200 54.3 System online and operating.
2/18/2019 24 78,000 54.2 System online and operating.

2/19/2019 24 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
2/20/2019 24 78,400 54.4 System online and operating.
2/21/2019 24 77,900 54.1 System online and operating.

2/22/2019 24 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
2/23/2019 24 77,500 53.8 System online and operating.
2/24/2019 24 78,500 54.5 System online and operating.
2/25/2019 17.5 59,700 56.9 System offline between 0815 and 1445 for one-day CIP. 

2/26/2019 23.3 74,600 53.5
System was offline between 1015 and 1100 for floor sump 

maintenance. FBRO pumped out. Air sparged IPC. Manually pumped 
excess sludge. 

2/27/2019 24 78,300 54.4 System online and operating.

2/28/2019 23.5 76,400 54.2
System offline between 0815 and 0845 for NaClO2 delivery. Air 

sparged IPC. Manually pumped excess sludge. 

Total 633.8 2,066,100
Total 

Available 
Hours

672 Average On-
line Flow

54.3

Percent 
Online 94

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

March 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

3/1/2019 24 77,400 53.8
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 
3/2/2019 24 78,800 54.7 System online and operating.

3/3/2019 24 78,800 54.7 System online and operating.

3/4/2019 9.0 31,100 57.6 System offline at 0900 for CIP activities.  

3/5/2019 7.8 25,800 55.5 System online at 1615 following CIP activities.

3/6/2019 24 78,000 54.2
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 
3/7/2019 24 79,000 54.9 System online and operating.

3/8/2019 24 77,900 54.1
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 

3/9/2019 24 78,600 54.6
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 
3/10/2019 24 74,500 51.7 System online and operating.

3/11/2019 24 78,400 54.4
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 

3/12/2019 24 78,100 54.2
System online and operating. FBRO pumped out. Air sparged 

IPC. Manually pumped excess sludge. 
3/13/2019 24 78,000 54.2 System online and operating.

3/14/2019 24 78,300 54.4 System online and operating.

3/15/2019 24 78,300 54.4
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 
3/16/2019 24 78,600 54.6 System online and operating.

3/17/2019 24 78,100 54.2 System online and operating.

3/18/2019 24 77,700 54.0
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 
3/19/2019 24 78,900 54.8 System online and operating.

3/20/2019 24 78,100 54.2 System online and operating.

3/21/2019 12.8 43,700 57.1 System offline at 1245 due to a ClO2 alarm.  

3/22/2019 15.8 54,300 57.5 System restarted at 0815 after reseting ClO2 skid.

3/23/2019 21.5 75,900 58.8 System offline at 2130 due to a ClO2 alarm.

3/24/2019 11.5 41,600 60.3
System periodically online during day to diagnose ClO2 alarm.  

Full restart at 1500 following replacement of ClO2 injection 
pump.  

3/25/2019 24 84,000 58.3
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 

3/26/2019 24 84,200 58.5
System online and operating. FBRO pumped out. Air sparged 

IPC. Manually pumped excess sludge. 
3/27/2019 24 83,900 58.3 System online and operating.

3/28/2019 24 84,600 58.8 System online and operating.

3/29/2019 24 84,700 58.8
System online and operating. Air sparged IPC. Manually 

pumped excess sludge. 
3/30/2019 24 84,400 58.6 System online and operating.

3/31/2019 24 84,300 58.5 System online and operating.

Total 678.3 2,268,000

Total 
Available 

Hours
744 Average On-

line Flow
55.7

Percent 
Online

91

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

April 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

4/1/2019 7.8 28,300 60.9 System offline at 0745 for CIP activities.  
4/2/2019 10.5 34,700 55.1 System online at 1330 following CIP activities.

4/3/2019 24 78,300 54.4 System online and operating.

4/4/2019 24 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

4/5/2019 24 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
4/6/2019 24 77,800 54.0 System online and operating.

4/7/2019 24 78,700 54.7 System online and operating.

4/8/2019 24 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

4/9/2019 24 77,600 53.9
System online and operating. FBRO pumped out. Air sparged IPC. 

Manually pumped excess sludge. 
4/10/2019 24 77,600 53.9 System online and operating.

4/11/2019 24 78,500 54.5 System online and operating.

4/12/2019 24 77,300 53.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
4/13/2019 24 78,100 54.2 System online and operating.

4/14/2019 24 78,100 54.2 System online and operating.

4/15/2019 24 78,500 54.5
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
4/16/2019 24 78,100 54.2 System online and operating.

4/17/2019 24 78,100 54.2 System online and operating.

4/18/2019 24 78,000 54.2 System online and operating.

4/19/2019 24 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
4/20/2019 24 77,800 54.0 System online and operating.

4/21/2019 24 78,100 54.2 System online and operating.

4/22/2019 24 78,000 54.2 System online and operating.

4/23/2019 24 77,900 54.1
System online and operating. FBRO pumped out. Air sparged IPC. 

Manually pumped excess sludge. 
4/24/2019 24 77,800 54.0 System online and operating.

4/25/2019 23.5 76,100 54.0
System offline between 0830 and 0900 to change Cl2 cylinders. Air 

sparged IPC. Manually pumped excess sludge. 

4/26/2019 24 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
4/27/2019 24 78,200 54.3 System online and operating.

4/28/2019 24 78,100 54.2 System online and operating.

4/29/2019 24 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
4/30/2019 24 78,000 54.2 System online and operating.

Total 689.8 2,246,200

Total 
Available 

Hours
720 Average On-

line Flow
54.3

Percent 
Online

96

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

May 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

5/1/2019 24.0 78,200 54.3 System online and operating.
5/2/2019 24.0 78,300 54.4 System online and operating.

5/3/2019 24.0 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
5/4/2019 24.0 78,300 54.4 System online and operating.
5/5/2019 24.0 78,200 54.3 System online and operating.
5/6/2019 8.5 27,800 54.5 System offline at 0830 for CIP activities.  
5/7/2019 10.0 32,600 54.3 System online at 1355 following CIP activities. FBRO pumped out.

5/8/2019 24.0 78,500 54.5
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
5/9/2019 24.0 78,500 54.5 System online and operating.

5/10/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
5/11/2019 24.0 78,400 54.4 System online and operating.
5/12/2019 24.0 78,400 54.4 System online and operating.

5/13/2019 24.0 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.  
5/14/2019 24.0 78,400 54.4 System online and operating.
5/15/2019 24.0 78,400 54.4 System online and operating.
5/16/2019 24.0 78,300 54.4 System online and operating.

5/17/2019 24.0 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
5/18/2019 24.0 78,300 54.4 System online and operating.
5/19/2019 24.0 78,300 54.4 System online and operating.
5/20/2019 24.0 78,300 54.4 System online and operating. 

5/21/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pumped out.
5/22/2019 24.0 78,300 54.4 System online and operating. 
5/23/2019 24.0 78,300 54.4 System online and operating. 

5/24/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
5/25/2019 24.0 78,200 54.3 System online and operating. 
5/26/2019 24.0 78,300 54.4 System online and operating. 
5/27/2019 24.0 78,300 54.4 System online and operating. 

5/28/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
5/29/2019 24.0 78,300 54.4 System online and operating.
5/30/2019 24.0 78,200 54.3 System online and operating.

5/31/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

Total 714.5 2,329,900

Total 
Available 

Hours
744 Average On-

line Flow
54.3

Percent 
Online

96

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

June 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

6/1/2019 8.0 26,300 54.8
System offline at 0800 due to a malfunction of the PLC for the 

chlorine dioxide skid
6/2/2019 0.0 1,000 0.0 System offline
6/3/2019 0.0 0 0.0 Conducted CIP activities.  
6/4/2019 0.0 0 0.0 Conducted CIP activities. FBRO pumped out.
6/5/2019 0.0 0 0.0 System offline
6/6/2019 0.0 0 0.0 System offline
6/7/2019 0.0 0 0.0 System offline
6/8/2019 0.0 0 0.0 System offline
6/9/2019 0.0 0 0.0 System offline
6/10/2019 0.0 0 0.0 System offline
6/11/2019 0.0 0 0.0 System offline
6/12/2019 0.0 0 0.0 System offline
6/13/2019 0.0 0 0.0 System offline
6/14/2019 0.0 0 0.0 System offline
6/15/2019 0.0 0 0.0 System offline
6/16/2019 0.0 0 0.0 System offline
6/17/2019 0.0 0 0.0 System offline
6/18/2019 0.0 0 0.0 System offline
6/19/2019 0.0 0 0.0 System offline
6/20/2019 0.0 0 0.0 System offline
6/21/2019 0.0 0 0.0 System offline
6/22/2019 0.0 0 0.0 System offline
6/23/2019 0.0 0 0.0 System offline
6/24/2019 0.0 0 0.0 System offline

6/25/2019 2.0 4,800 40.0
Installed new PLC on chlorine dioxide skid.  Tested system for 

approximately 2 hours.

6/26/2019 16.0 48,600 50.6
Continued testing system following installation of new chlorine 

dioxide PLC.  System fully online at 1000.  

6/27/2019 24.0 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

6/28/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
6/29/2019 24.0 78,200 54.3 System online and operating.
6/30/2019 24.0 78,200 54.3 System online and operating.

Total 122.0 393,300

Total 
Available 

Hours
720 Average On-

line Flow
53.7

Percent 
Online

17

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

July 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

7/1/2019 24.0 77,400 53.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

7/2/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pumped out.

7/3/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
7/4/2019 24.0 77,000 53.5 System online and operating.
7/5/2019 24.0 78,500 54.5 System online and operating.
7/6/2019 24.0 78,100 54.2 System online and operating.
7/7/2019 24.0 78,200 54.3 System online and operating.

7/8/2019 24.0 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
7/9/2019 24.0 78,100 54.2 System online and operating.

7/10/2019 24.0 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
7/11/2019 24.0 78,000 54.2 System online and operating.

7/12/2019 24.0 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
7/13/2019 24.0 78,400 54.4 System online and operating.
7/14/2019 24.0 77,600 53.9 System online and operating.

7/15/2019 24.0 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

7/16/2019 24.0 77,400 53.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pumped out.
7/17/2019 24.0 78,100 54.2 System online and operating.
7/18/2019 24.0 77,600 53.9 System online and operating.

7/19/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
7/20/2019 24.0 78,300 54.4 System online and operating. 
7/21/2019 24.0 78,000 54.2 System online and operating. 

7/22/2019 23.0 74,300 53.8
System offline between 0900 and 1000 for ClO2 injection pump 

maintenance. Air Sparged IPC. Mannually pumped excess sludge.
7/23/2019 24.0 78,100 54.2 System online and operating. 
7/24/2019 24.0 78,100 54.2 System online and operating. 
7/25/2019 24.0 78,100 54.2 System online and operating. 

7/26/2019 22.0 71,900 54.5
System offline between 0800 and 1000 for chlorine gas cylinder 

change. Air sparged IPC. Manually pumped excess sludge.
7/27/2019 15.0 49,200 54.7 System offline at 1500 due to VFD alarm at pump on microfilter skid. 
7/28/2019 0.0 0 0.0 System offline.

7/29/2019 13.5 44,300 54.7
System online at 1030 after reseting pump VFD. Air sparged IPC. 

Manually pumped excess sludge.

7/30/2019 24.0 77,300 53.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pumped out.
7/31/2019 24.0 77,900 54.1 System online and operating.

Total 697.5 2,265,400

Total 
Available 

Hours
744 Average On-

line Flow
54.1

Percent 
Online

94

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

August 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

8/1/2019 24.0 78,100 54.2 System online and operating.

8/2/2019 24.0 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
8/3/2019 24.0 78,400 54.4 System online and operating.
8/4/2019 24.0 78,100 54.2 System online and operating.
8/5/2019 8.0 26,500 55.2 System offline at 0800 for CIP activities.
8/6/2019 9.0 29,500 54.6 System back online at 1500 following CIP activities.
8/7/2019 24.0 78,500 54.5 System online and operating.
8/8/2019 24.0 77,600 53.9 System online and operating

8/9/2019 24.0 78,800 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
8/10/2019 24.0 78,100 54.2 System online and operating.
8/11/2019 24.0 78,000 54.2 System online and operating.

8/12/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

8/13/2019 23.8 76,400 53.6
System offline between 0820 and 0835 due to sump maintenance. Air 

sparged IPC. Mannually pumped excess sludge. FBRO pump out.
8/14/2019 24.0 77,900 54.1 System online and operating.
8/15/2019 24.0 78,200 54.3 System online and operating.

8/16/2019 24.0 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
8/17/2019 24.0 78,200 54.3 System online and operating.
8/18/2019 24.0 78,100 54.2 System online and operating.

8/19/2019 24.0 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
8/20/2019 24.0 77,800 54.0 System online and operating. 
8/21/2019 24.0 78,100 54.2 System online and operating. 
8/22/2019 24.0 78,300 54.4 System online and operating.

8/23/2019 24.0 78,000 54.2
System online and operating. Air sparged IPC. Mannually pumped 

excess sludge.
8/24/2019 24.0 78,600 54.6 System online and operating. 
8/25/2019 24.0 78,700 54.7 System online and operating. 

8/26/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Mannually pumped 

excess sludge.

8/27/2019 24.0 77,400 53.8
System online and operating. Air sparged IPC. Mannually pumped 

excess sludge. FBRO pump out
8/28/2019 24.0 78,100 54.2 System online and operating. 
8/29/2019 24.0 77,600 53.9 System online and operating. 

8/30/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

8/31/2019 21.0 69,300 55.0
System offline between 0945 and 1245 due to microfilter skid alarm. 

Reset microfilter pumps and restart system.

Total 709.8 2,309,700

Total 
Available 

Hours
744 Average On-

line Flow
54.2

Percent 
Online

95

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

September 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

9/1/2019 24.0 77,800 54.0 System online and operating.
9/2/2019 24.0 78,200 54.3 System online and operating.

9/3/2019 24.0 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
9/4/2019 24.0 78,100 54.2 System online and operating.
9/5/2019 24.0 78,000 54.2 System online and operating.

9/6/2019 24.0 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
9/7/2019 24.0 78,000 54.2 System online and operating.
9/8/2019 24.0 77,900 54.1 System online and operating
9/9/2019 8.5 29,000 56.9 System offline at 0830 for CIP activities.

9/10/2019 7.8 24,900 53.5
System back online at 1615 following CIP activities. FBRO pumped 

out.

9/11/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

9/12/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

9/13/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
9/14/2019 24.0 78,000 54.2 System online and operating.
9/15/2019 24.0 78,200 54.3 System online and operating.

9/16/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
9/17/2019 24.0 78,100 54.2 System online and operating.
9/18/2019 24.0 77,900 54.1 System online and operating.
9/19/2019 24.0 78,100 54.2 System online and operating.

9/20/2019 24.0 77,500 53.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
9/21/2019 24.0 78,100 54.2 System online and operating. 
9/22/2019 24.0 78,200 54.3 System online and operating.

9/23/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Mannually pumped 

excess sludge.

9/24/2019 23.8 77,100 54.0
System offline at 0855 to 0905 for FBRO pumped out. Air sparged 

IPC. Manually pumped excess sludge. 
9/25/2019 24.0 78,500 54.5 System online and operating. 
9/26/2019 24.0 77,300 53.7 System online and operating. 

9/27/2019 24.0 77,900 54.1
System online and operating. Air sparged IPC. Mannually pumped 

excess sludge.
9/28/2019 24.0 78,100 54.2 System online and operating. 
9/29/2019 24.0 78,000 54.2 System online and operating. 

9/30/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Mannually pumped 

excess sludge.

Total 688.1 2,237,100
Total 

Available 
Hours

720 Average On-
line Flow

54.2

Percent 
Online 96

Note:
Flowrate in Gallons per Minute (GPM)
CIP - Clean in Place - Microfilters
FBRO - Filter Bed Roll Off
IPC -Inclined Plate Clarifier
MF - Micro-filter
EFF - effluent
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

October 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

10/1/2019 24.0 78,000 54.2 System online and operating.
10/2/2019 24.0 78,000 54.2 System online and operating.
10/3/2019 24.0 78,000 54.2 System online and operating.

10/4/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/5/2019 24.0 78,000 54.2 System online and operating.
10/6/2019 24.0 78,200 54.3 System online and operating.

10/7/2019 9.8 34,100 58.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. System offline at 0945 for CIP activities.
10/8/2019 8.5 28,700 56.3 System back online at 1521 following CIP activities.

10/9/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/10/2019 24.0 78,100 54.2 System online and operating.

10/11/2019 23.8 77,300 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. System offline between 0835 and 0848 for Cl2 tank 
change. 

10/12/2019 24.0 78,100 54.2 System online and operating.
10/13/2019 24.0 78,200 54.3 System online and operating.

10/14/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/15/2019 24.0 78,100 54.2 System online and operating.

10/16/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/17/2019 19.0 62,100 54.5 System offline between 0115 and 0640 due to power loss

10/18/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/19/2019 24.0 78,400 54.4 System online and operating. 
10/20/2019 24.0 78,000 54.2 System online and operating. 

10/21/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.

10/22/2019 24.0 76,900 53.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pump out
10/23/2019 24.0 77,600 53.9 System online and operating.
10/24/2019 24.0 78,400 54.4 System online and operating. 

10/25/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
10/26/2019 24.0 77,900 54.1 System online and operating. 
10/27/2019 24.0 77,600 53.9 System online and operating. 

10/28/2019 24.0 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/29/2019 24.0 77,600 53.9 System online and operating. 

10/30/2019 24.0 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/31/2019 24.0 78,400 54.4 System online and operating. 

Total 709.0 2,308,000

Total 
Available 

Hours
744 Average On-

line Flow
54.3

Percent 
Online

95

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

November 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

11/1/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/2/2019 24.0 77,100 53.5 System online and operating.
11/3/2019 24.0 82,400 57.2 System online and operating.

11/4/2019 24.0 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

11/5/2019 24.0 77,400 53.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pump out.
11/6/2019 24.0 77,200 53.6 System online and operating.
11/7/2019 24.0 78,400 54.4 System online and operating.

11/8/2019 24.0 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/9/2019 24.0 77,700 54.0 System online and operating.
11/10/2019 24.0 78,500 54.5 System online and operating.
11/11/2019 8.8 30,300 57.7 System offline at 0844 for CIP activities.
11/12/2019 8.8 30,000 57.1 System online at 1514 following CIP activities.
11/13/2019 24.0 78,300 54.4 System online and operating.
11/14/2019 24.0 74,300 51.6 System online and operating.

11/15/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/16/2019 24.0 78,200 54.3 System online and operating.
11/17/2019 24.0 78,200 54.3 System online and operating.

11/18/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

11/19/2019 23.5 75,800 53.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pump out. System offline between 816 and 846 
for floor sump pump out.

11/20/2019 24.0 77,500 53.8 System online and operating. 
11/21/2019 24.0 77,200 53.6 System online and operating. 

11/22/2019 24.0 79,200 55.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
11/23/2019 24.0 77,600 53.9 System online and operating.
11/24/2019 24.0 78,300 54.4 System online and operating. 

11/25/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
11/26/2019 24.0 77,700 54.0 System online and operating. 

11/27/2019 24.0 77,300 53.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/28/2019 24.0 77,700 54.0 System online and operating. 
11/29/2019 24.0 77,900 54.1 System online and operating. 
11/30/2019 24.0 78,600 54.6 System online and operating. 

Total 689.0 2,241,200

Total 
Available 

Hours
720 Average On-

line Flow
54.2

Percent 
Online

96

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-1 
Operations Summary - GWTP

December 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

12/1/2019 24.0 77,900 54.1 System online and operating.

12/2/2019 24.0 78,600 54.6
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.

12/3/2019 24.0 77,900 54.1
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pump out.
12/4/2019 24.0 77,900 54.1 System online and operating.
12/5/2019 24.0 76,300 53.0 System online and operating.

12/6/2019 24.0 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
12/7/2019 24.0 78,000 54.2 System online and operating.
12/8/2019 24.0 78,100 54.2 System online and operating.
12/9/2019 8.5 31,000 60.8 System offline at 0840 for CIP activities.

12/10/2019 7.0 24,400 58.1 System online at 1655 following CIP activities.

12/11/2019 24.0 77,800 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

12/12/2019 15.0 49,300 54.8
System offline at 0600 due to high floor sump alarm.  Replaced floor 

sump float, system online at 1500

12/13/2019 24.0 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/14/2019 24.0 78,200 54.3 System online and operating.
12/15/2019 24.0 78,100 54.2 System online and operating.

12/16/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

12/17/2019 24.0 78,100 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pump out.

12/18/2019 24.0 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
12/19/2019 24.0 78,100 54.2 System online and operating.

12/20/2019 24.0 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
12/21/2019 24.0 78,100 54.2 System online and operating. 
12/22/2019 24.0 78,000 54.2 System online and operating. 

12/23/2019 24.0 77,300 53.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.

12/24/2019 24.0 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge.
12/25/2019 24.0 78,000 54.2 System online and operating. 
12/26/2019 24.0 78,100 54.2 System online and operating. 

12/27/2019 24.0 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/28/2019 24.0 78,300 54.4 System online and operating. 
12/29/2019 24.0 77,800 54.0 System online and operating. 

12/30/2019 24.0 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

12/31/2019 23.0 74,400 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pump out. System offline between 1030 and 1130 
for Cl2 tank change. 

Total 701.5 2,284,500

Total 
Available 

Hours
744 Average On-

line Flow
54.3

Percent 
Online

94

Note:
Flowrate in Gallons per Minute (GPM)
Clean in Place (CIP)
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Table 3-2
2019 Monthly Discharge Totals - GWTP

Shepley's Hill Landfill 
Devens, Massachusetts

Month

Discharge Flow 
(gallons) Month

Discharge Flow 
(gallons) Month

Discharge Flow 
(gallons)

startup 8&9/2005 213,900 Nov-10 1,869,600 Aug-15 2,454,900
Mar-06 555,800 Dec-10 1,833,600 Sep-15 2,530,300
Apr-06 833,600 Jan-11 1,907,600 Oct-15 2,577,600
May-06 941,700 Feb-11 1,766,400 Nov-15 2,522,000
Jun-06 979,000 Mar-11 1,413,900 Dec-15 2,399,400
Jul-06 646,600 Apr-11 1,834,200 Jan-16 2,583,000

Aug-06 327,200 May-11 2,064,700 Feb-16 2,209,000
Sep-06 453,500 Jun-11 1,872,000 Mar-16 2,359,700
Oct-06 597,500 Jul-11 1,642,500 Apr-16 2,242,200
Nov-06 562,500 Aug-11 1,904,500 May-16 2,366,500
Dec-06 606,800 Sep-11 1,825,500 Jun-16 2,277,300
Jan-07 739,600 Oct-11 1,438,700 Jul-16 2,369,200
Feb-07 0 Nov-11 1,907,200 Aug-16 2,344,800
Mar-07 672,400 Dec-11 1,843,300 Sep-16 2,292,000
Apr-07 854,000 Jan-12 1,814,900 Oct-16 2,347,300
May-07 974,700 Feb-12 1,641,400 Nov-16 2,259,400
Jun-07 942,200 Mar-12 1,530,400 Dec-16 2,332,600
Jul-07 970,500 Apr-12 1,512,300 Jan-17 2,318,600

Aug-07 1,563,400 May-12 1,374,700 Feb-17 2,072,500
Sep-07 1,809,100 Jun-12 1,938,100 Mar-17 2,325,100
Oct-07 1,616,000 Jul-12 1,557,500 Apr-17 2,182,300
Nov-07 1,436,200 Aug-12 1,595,800 May-17 2,287,400
Dec-07 1,629,200 Sep-12 1,807,400 Jun-17 2,234,300
Jan-08 1,589,100 Oct-12 1,729,100 Jul-17 2,289,200
Feb-08 1,418,100 Nov-12 1,979,100 Aug-17 2,249,500
Mar-08 1,596,600 Dec-12 1,915,900 Sep-17 2,337,900
Apr-08 1,586,500 Jan-13 1,776,000 Oct-17 2,328,400
May-08 1,616,300 Feb-13 1,310,700 Nov-17 1,975,400
Jun-08 1,424,400 Mar-13 1,926,400 Dec-17 2,049,700
Jul-08 1,591,800 Apr-13 2,055,600 Jan-18 2,347,800

Aug-08 1,101,700 May-13 1,492,100 Feb-18 2,108,500
Sep-08 1,652,800 Jun-13 2,055,700 Mar-18 2,340,000
Oct-08 1,238,900 Jul-13 2,023,050 Apr-18 2,208,300
Nov-08 1,649,500 Aug-13 2,185,000 May-18 2,285,700
Dec-08 1,521,400 Sep-13 1,679,300 Jun-18 2,244,200
Jan-09 1,602,500 Oct-13 1,697,700 Jul-18 2,301,600
Feb-09 1,625,700 Nov-13 1,865,600 Aug-18 2,313,500
Mar-09 909,400 Dec-13 2,054,300 Sep-18 2,215,300
Apr-09 1,292,500 Jan-14 1,905,500 Oct-18 2,276,800
May-09 1,631,000 Feb-14 1,773,000 Nov-18 903,800
Jun-09 1,793,400 Mar-14 2,108,500 Dec-18 1,404,300
Jul-09 1,830,700 Apr-14 1,696,300 Jan-19 2,004,100

Aug-09 1,935,700 May-14 2,124,000 Feb-19 2,066,100
Sep-09 1,879,100 Jun-14 1,943,600 Mar-19 2,268,000
Oct-09 1,832,600 Jul-14 2,019,100 Apr-19 2,246,200
Nov-09 1,909,100 Aug-14 2,182,900 May-19 2,329,900
Dec-09 1,773,100 Sep-14 1,871,900 Jun-19 393,300
Jan-10 2,030,000 Oct-14 1,646,600 Jul-19 2,265,400
Feb-10 1,695,500 Nov-14 1,980,900 Aug-19 2,309,700
Mar-10 1,922,900 Dec-14 1,948,100 Sep-19 2,237,100
Apr-10 1,986,900 Jan-15 1,600,100 Oct-19 2,308,000
May-10 1,997,200 Feb-15 1,779,800 Nov-19 2,241,200
Jun-10 1,882,400 Mar-15 1,992,100 Dec-19 2,284,500
Jul-10 1,606,700 Apr-15 2,198,900

Aug-10 1,552,700 May-15 2,118,300
Sep-10 1,207,200 Jun-15 2,071,100
Oct-10 1,768,600 Jul-15 2,037,000

Cummulative Total 297,237,650
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Table 3-3
2019 Filter Bed Roll-Off Disposal Totals - GWTP

Shepley's Hill Landfill
 Devens, Massachusetts

1/2/2019 11.13
1/15/2019 11.47
1/29/2019 10.50
2/12/2019 11.19
2/26/2019 10.80
3/12/2019 11.49
3/26/2019 11.33
4/9/2019 12.83

4/23/2019 10.09
5/7/2019 9.36

5/21/2019 10.94
6/4/2019 7.92
7/2/2019 9.07

7/16/2019 12.23
7/30/2019 10.05
8/13/2019 11.30
8/27/2019 11.58
9/10/2019 11.59
9/24/2019 11.67
10/8/2019 9.93

10/22/2019 11.20
11/5/2019 11.26

11/19/2019 11.72
12/3/2019 10.63

12/10/2019 10.92
12/17/2019 9.67
12/31/2019 12.20

YEARLY TOTAL 294.02

Note:
All Filter Bed Roll-off disposal activities completed by Gobal Remdiation Services Inc. (East Taunton, MA)
All Filter Bed Roll-off sludge disposed of at Tradebe Treatment & Recycling (Stoughton, MA)

Date Sludge Removed for Disposal (Tons)
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Table 3-4
2019 Routine and Non-Routine System Maintenance, Repairs and Upgrades - GWTP

Shepley's Hill Landfill
Devens, Massachusetts

Activity Type Description Shutdown Period

Routine MF Skid CIPs Routine Routine MF Skid CIPs are conducted monthly, or as needed, to 
clean and maintain each MF module.

January - 1/7/19 at 09:00 to 1/8/19 at 15:30
February - 2/4/19 at 9:15 to 2/5/19 at 15:15                                         
February - 2/25/19 at 08:15 to 14:45
March - 3/4/19 at 09:00 to 3/5/19 at 16:15
April - 4/1/19 at 07:45 to 4/2/19 at 13:30
May - 5/6/19 at 08:30 to 5/7/19 at 13:55
June - 6/3/19 and 6/4/19 (Conducted during PLC failure)
August - 8/5/19 at 08:00 to 8/6/19 at 15:00
September - 9/9/19 at 08:30 to 9/10/19 at 16:15
October - 10/7/19 at 09:45 to 10/8/19 at 15:21
November - 11/11/19 at 08:44 to 11/12/19 at 15:14                       
December- 12/9/19 at 08:00 to 12/10/19 at 16:00

Chlorine Gas Cylinder Replacement Routine Chlorine gas cylinders are replaced as necessary as part of plant 
operations.  During replacement activities, the system is offline.  

2/1/19 from 10:30 to 11:00
4/25/19 from 08:30 to 09:00
7/26/19 from 08:00 to 10:00
10/11/19 from 08:35 to 08:48
12/31/19 from 10:30 to 11:30

Air Compressor Maintenance Routine The air compressor requires routine annual oil changes and general 
maintenance. 4/1/19 - Conducted during a routine CIP to minimize downtime.

Sodium Chlorite Overdose Non-Routine

On 1/21/19, the system was overdosed with sodium chlorite which 
comingled with sludge in the roll-off container.  On 1/24/19, the 
dosing was corrected, and the sludge was removed between 1/29/19 
and 1/30/19.  

1/21/19 - System offline at 2230 due to alarm.
1/22/19 - 1/23/19 - System online intermittently to diagnose.  
1/24/19 - System online at 0800 after correcting dosage.
1/29/19 - 1/30/19 - System offline to allow for special waste handling 
and disposal operations

Check Valves and Pump Head 
Replacement Non-Routine On 3/9/19, the check valves and pump head on the LMI pump were 

replaced due to normal operational wear. None - System did not need to be offline for this maintenance.

Chlorine Dioxide Injection Pump 
Replacement Non-Routine On 3/21/19, the chlorine dioxide injection pump failed due to 

normal operational wear.  The pump was replaced on 3/24/19.
3/21/19 to 3/24/19 - System was online intermintently with full 
operation at 1500 on 3/24/19.

Polymer Static Mixer Installation Non-Routine On 4/9/19, a static mixer was installed on the polymer skid. None - System did not need to be offline for this maintenance.
Chlorine Flexable Connector (Whip) 
Installation Non-Routine On 5/3/19, a new chlorine flexable connector (whip) was installed 

due to normal operational wear.  None - System did not need to be offline for this maintenance.

Chlorine Regulator Rebuild Non-Routine On 5/13/19, the chlorine vacuum regulator was rebuilt due to leaks 
in the vacuum connection. None - System did not need to be offline for this maintenance.

Chlorine Dioxide PLC Replacement Non-Routine
On 6/1/19, the chlorine dioxide PLC failed resulting in system 
shutdown. The PLC was subsequently replaced, and the system was 
brought online on 6/26/19. 

The system was offline from 6/1/19 at 0800 until 6/26/19 at 1000.  

Chlorine Dioxide Injection Pump 
Maintenance Non-Routine On 7/22/19, maintenance was completed on the chlorine dioxide 

injection pump to repair a leak. 7/22/19 - System offline from 09:00 to 10:00 for maintenance.

Floor Sump Pump Float Replacement Non-Routine On 12/12/19, the floor sump pump float failed due to normal 
operational wear and was replaced.  12/12/19 - System offline from 0600 to 1500.

Notes:
CIP = Clean-in-Place GWTP = groundwater treatment plant
MF = Microfilter
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Table 3-5
2019 As/Fe/Mn Influent Concentrations - GWTP
Shepley's Hill Landfill - Devens, Massachusetts

Date Flow As Fe Mn As Fe Mn As Fe Mn As/Fe/Mn

12/6/2006 40 2.77 92.00 2.47 5.00 72.00 1.75 3.89 82.00 2.11 88.00
12/6/2006 50 2.76 90.00 2.45 5.24 72.00 1.73 4.00 81.00 2.09 87.09
12/7/2006 25 2.64 87.00 2.43 4.93 70.00 1.71 3.79 78.50 2.07 84.36
8/7/2007 55 2.40 88.00 2.46 4.09 67.00 1.71 3.25 77.50 2.09 82.83

9/11/2007 55 2.58 80.00 2.32 4.04 54.00 1.52 3.31 67.00 1.92 72.23
12/27/2007 51 2.45 77 2.29 3.88 56 1.66 3.17 66.50 1.98 71.64
3/6/2008 52 2.43 74 2.2 3.74 50 1.55 3.09 62.00 1.88 66.96

6/17/2008 52 2.43 75.00 2.20 3.59 50.00 1.60 3.01 62.50 1.90 67.41
9/10/2008 52 2.22 78.00 2.22 3.60 54.00 1.78 2.91 66.00 2.00 70.91
12/2/2008 52 2.33 78.0 2.25 3.63 50.0 1.73 2.98 64.0 1.99 68.97
4/13/2009 53 2.51 81.0 2.37 3.77 55.0 1.90 3.14 68.0 2.14 73.28
6/24/2009 53 2.41 78.0 2.22 3.91 48.0 1.73 3.16 63.0 1.98 68.14
9/15/2009 54 2.32 76.0 2.14 3.72 41.0 1.56 3.02 58.5 1.85 63.37
12/15/2009 52 2.36 72.0 1.99 3.53 40.0 1.51 2.95 56.0 1.75 60.70
3/16/2010 52 2.37 73.0 2.19 3.54 38.0 1.66 2.96 55.5 1.93 60.38
6/23/2010 52 2.4 72.0 2.09 3.78 39.0 1.67 3.09 55.5 1.88 60.47
9/24/2010 50 2.79 81.0 3.3 4.29 56.0 2.19 3.54 68.5 2.75 74.79
12/22/2010 55 2.21 81.0 2.17 3.81 48.0 1.99 3.01 64.5 2.08 69.59
3/16/2011 55 2.14 76.0 2.22 4.38 42.0 1.96 3.26 59.0 2.09 64.35
6/20/2011 56 2.08 72.0 2.12 4.36 50.0 2.17 3.22 61.0 2.15 66.37
9/13/2011 56 2.04 74.0 2.05 3.75 46.0 2.16 2.90 60.0 2.11 65.00
12/20/2011 56 2.19 77.0 2.26 3.91 45.0 2.26 3.05 61.0 2.26 66.31
3/6/2012 49 2.23 81.0 2.26 3.71 47.0 2.22 2.97 64.0 2.24 69.21
6/7/2012 50 2.28 74.0 2.03 3.66 48.0 2.13 2.97 61.0 2.08 66.05

9/14/2012 50 2.31 76.0 2.13 3.15 43.0 2.04 2.73 59.5 2.09 64.31
12/5/2012 50 2.04 78.0 2.25 3.25 45.0 2.12 2.64 61.5 2.19 66.33
3/1/2013 50 2.29 73.0 2.04 3.85 45.0 2.00 3.07 59.0 2.02 64.09
6/3/2013 50 2.05 63.0 1.86 3.67 47.0 2.26 2.86 55.0 2.06 59.92

9/10/2013 50 1.91 65.0 1.97 3.44 37.0 1.98 2.68 51.0 1.98 55.65
12/9/2013 52 2.13 78.0 2.33 3.82 42.0 2.19 2.97 60.0 2.26 65.23
3/6/2014 50 1.98 72.0 2.10 3.28 42.0 2.08 2.63 57.0 2.09 61.72
6/2/2014 49 1.90 73.0 2.26 3.19 39.0 2.21 2.54 56.0 2.24 60.78
9/5/2014 50 1.83 76.1 2.32 3.20 43.9 2.44 2.52 60.0 2.38 64.90

12/4/2014 50.1 1.80 73.6 2.29 3.24 45.0 2.52 2.52 59.3 2.41 64.23
3/5/2015 56.2 2.00 75.5 2.34 3.82 50.3 2.61 2.91 62.9 2.48 68.29
6/5/2015 57.6 2.09 75.5 2.35 3.69 50.1 2.61 2.89 62.8 2.48 68.17
9/9/2015 61.7 1.89 72.5 2.28 3.28 43.3 2.39 2.59 57.9 2.34 62.82

12/7/2015 62.0 1.92 68.3 2.24 3.24 39.0 2.35 2.58 53.7 2.30 58.53
3/2/2016 55.1 1.87 64.7 2.06 3.18 36.5 2.18 2.53 50.6 2.12 55.25
6/3/2016 55.3 1.82 68.6 2.18 3.38 41.4 2.47 2.60 55.0 2.33 59.93
9/7/2016 55.3 1.82 71.7 2.13 2.99 41.9 2.32 2.41 56.8 2.23 61.43

12/2/2016 54.5 1.82 57.4 1.99 3.14 37.0 2.43 2.48 47.2 2.21 51.89
3/2/2017 54.5 1.81 61.9 2.21 3.73 38.7 2.56 2.77 50.3 2.39 55.46
6/9/2017 54.5 1.71 62.1 2.19 3.26 41.1 2.66 2.49 51.6 2.43 56.51

9/13/2017 55.0 1.91 64.1 2.18 3.47 39.9 2.47 2.69 52.0 2.33 57.02
12/11/2017 45.9 1.74 68.6 2.36 3.08 46.6 2.85 2.41 57.6 2.61 62.62
3/8/2018 54.9 1.74 64.3 2.11 3.10 42.0 2.49 2.42 53.2 2.30 57.87
6/4/2018 55.1 1.75 65.4 2.14 3.20 41.4 2.47 2.48 53.4 2.31 58.18
9/7/2018 55.4 1.60 65.1 2.25 2.83 38.8 2.49 2.22 52.0 2.37 56.54

12/17/2018 53.7 1.74 68.0 2.22 3.78 55.9 3.14 2.76 62.0 2.68 67.39
3/12/2019 55.7 1.61 64.6 2.09 3.28 41.8 2.42 2.45 53.2 2.26 57.90
7/8/2019 54.1 1.62 69.3 2.17 3.52 47.8 2.56 2.57 58.6 2.37 63.49
9/6/2019 54.2 1.63 65.3 2.09 3.11 40.1 2.29 2.37 52.7 2.19 57.26

12/6/2019 54.3 1.64 65.9 1.92 3.32 40.5 2.12 2.48 53.2 2.02 57.70

Notes: As = Arsenic

Fe = Iron

Mn = Manganese

Total 
Combined

Concentrations reported in mg/l (ppm)

Flow reported in gallons per a minute (gpm)

Total Average                 
EW-01 and EW-04

EW-01 EW-04
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Table 3-6
Influent VOC and Dissolved Gasses Concentrations - GWTP

September 6, 2019
Shepley's Hill Landfill 
Devens, Massachusetts

Analyte Result Analyte Result
Methylene Chloride ND Methylene Chloride ND
1,1-Dichloroethane ND 1,1-Dichloroethane ND
Chloroform ND Chloroform ND
Carbon Tetrachloride ND Carbon Tetrachloride ND
1,2-Dichloropropane ND 1,2-Dichloropropane ND
Dibromochloromethane ND Dibromochloromethane ND
1,1,2-Trichloroethane ND 1,1,2-Trichloroethane ND
Tetrachloroethene ND Tetrachloroethene ND
Chlorobenzene 0.76 J Chlorobenzene 0.57 J
Trichlorofluoromethane ND Trichlorofluoromethane ND
1,2-Dichloroethane ND 1,2-Dichloroethane ND
1,1,1-Trichloroethane ND 1,1,1-Trichloroethane ND
Bromodichloromethane ND Bromodichloromethane ND
trans-1,3-Dichloropropene ND trans-1,3-Dichloropropene ND
cis-1,3-Dichloropropene ND cis-1,3-Dichloropropene ND
1,1-Dichloropropene ND 1,1-Dichloropropene ND
Bromoform ND Bromoform ND
1,1,2,2-Tetrachloroethane ND 1,1,2,2-Tetrachloroethane ND
Benzene 1.1 Benzene ND
Toluene ND Toluene ND
Ethylbenzene 1.5 Ethylbenzene ND
Chloromethane ND Chloromethane ND
Bromomethane ND Bromomethane ND
Vinyl chloride ND Vinyl chloride ND
Chloroethane ND Chloroethane ND
1,1-Dichloroethene ND 1,1-Dichloroethene ND
trans-1,2-Dichloroethe ND trans-1,2-Dichloroethe ND
Trichloroethene ND Trichloroethene ND
1,2-Dichlorobenzene ND 1,2-Dichlorobenzene ND
1,3-Dichlorobenzene ND 1,3-Dichlorobenzene ND
1,4-Dichlorobenzene 1.1 1,4-Dichlorobenzene ND
Methyl tert butyl ether ND Methyl tert butyl ether ND
p/m-Xylene 11.8 p/m-Xylene ND
o-Xylene ND o-Xylene ND
cis-1,2-Dichlorothene 0.65 J cis-1,2-Dichlorothene ND
Methylene Bromide ND Methylene Bromide ND
1,2,3-Trichloropropane ND 1,2,3-Trichloropropane ND
Styrene ND Styrene ND
Dichlorodifluoromethane ND Dichlorodifluoromethane ND
Acetone ND Acetone ND
Carbon disulfide ND Carbon disulfide ND
2-Butanone ND 2-Butanone ND
4-Methyl-2-pentone ND 4-Methyl-2-pentone ND
2-Hexanone ND 2-Hexanone ND
Bromochloromethane ND Bromochloromethane ND
Tetrahydrofuran ND Tetrahydrofuran ND
2,2-Dichloropropane ND 2,2-Dichloropropane ND
1,2-Dibromoethane ND 1,2-Dibromoethane ND
1,3-Dichloropropane ND 1,3-Dichloropropane ND
1,1,1,2-Tetrachloroethane ND 1,1,1,2-Tetrachloroethane ND
Bromobenzene ND Bromobenzene ND
n-Butylbenzene ND n-Butylbenzene ND
sec-Butylbenzene ND sec-Butylbenzene ND
tert-Butylbenzene ND tert-Butylbenzene ND
o-Chlorotoluene ND o-Chlorotoluene ND
p-Chorotoluene ND p-Chorotoluene ND
1,2-Dibromo-3-chloropropane ND 1,2-Dibromo-3-chloropropane ND
Hexachlorobutadiene ND Hexachlorobutadiene ND
Isopropylbenzene ND Isopropylbenzene ND
p-Isopropyltoluene ND p-Isopropyltoluene ND
Naphthalene ND Naphthalene ND
n-Propylbenzene ND n-Propylbenzene ND
1,2,3-Trichlorobenzene ND 1,2,3-Trichlorobenzene ND
1,2,4-Trichlorobenzene ND 1,2,4-Trichlorobenzene ND
1,3,5-Trimethylbenzene ND 1,3,5-Trimethylbenzene ND
1,2,4-Trimethylbenzene ND 1,2,4-Trimethylbenzene ND
Ethyl ether 7.2 Ethyl ether 3.0
Di-Isopropyl Ether ND Di-Isopropyl Ether ND
Ethyl-tert-butyl-ether ND Ethyl-tert-butyl-ether ND
Tertiary-amyl Methyl Ether ND Tertiary-amyl Methyl Ether ND
1,4-Dioxane ND 1,4-Dioxane ND

EW-01 Totals 24.11 EW-04 Totals 3.57

Analyte Analyte
Methane 2,040 Methane 4.9
Ethane ND Ethane ND

Notes:

ND = Non-detect at laboratory 

All units in µg/L.

J = Value is estimated.  It is below the reportable detection limit but greater than the method detection limits.

EW-01 EW-04

EW-01 EW-04
Result Result 
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Table 3-7
Monthly Effluent Arsenic Sampling Results - GWTP

Shepley's Hill Landfill 
 Devens, Massachusetts

Date

Effluent As 
Conc. (ppb) Date

Effluent As 
Conc. (ppb) Date

Effluent As 
Conc. (ppb) Date

Effluent As 
Conc. (ppb)

8/29/2005 1.5 11/17/2009 11.6 7/1/2014 45.3 5/10/2019 19.6
8/30/2005 1.2 12/15/2009 43 8/7/2014 68.0 7/8/2019 16.2
8/31/2005 17.1 12/22/2009 9.4 9/5/2014 37.7 8/9/2019 25.3
9/1/2005 1 1/7/2010 25.2 10/1/2014 10.6 9/6/2019 24.8
9/2/2005 1 2/18/2010 33.1 11/6/2014 742 10/4/2019 24.9
9/6/2005 1 3/16/2010 3.2 11/14/2014 5.2 11/8/2019 31.5
9/8/2005 0.9 4/21/2010 14.4 12/4/2014 11.1 12/9/2019 34.6
9/9/2005 3 5/13/2010 10.4 1/2/2015 34.8
3/10/2006 0.9 6/23/2010 24.6 2/12/2015 27.5
3/15/2006 2 7/15/2010 17.5 3/5/2015 58.4
3/23/2006 1 8/19/2010 29 4/10/2015 6.6
4/7/2006 2 9/24/2010 13.9 5/7/2015 6.5
4/14/2006 1.3 10/27/2010 22.3 6/5/2015 11.1
4/20/2006 9 11/23/2010 26.1 7/10/2015 11.2
4/27/2006 2 12/22/2010 10.3 8/10/2015 37.4
5/22/2006 2 1/24/2011 55.8 9/9/2015 5.5
6/27/2006 ND 2/16/2011 9.8 10/6/2015 6.2
7/12/2006 2 3/16/2011 14.1 11/2/2015 15.5
8/31/2006 13 4/21/2011 17.4 12/7/2015 5.9
9/28/2006 28 5/16/2011 7.7 1/4/2016 11.7

10/16/2006 4 6/20/2011 5.2 2/1/2016 13.5
11/14/2006 2 7/22/2011 4.6 3/2/2016 19.5
12/26/2006 34 8/11/2011 2.3 4/4/2016 11.3

1/5/2007 19 9/13/2011 38.1 5/2/016 16.0
1/16/2007 2 10/24/2011 20.3 6/3/2016 18.6
1/23/2007 4 11/21/2011 12.5 7/5/2016 16.0
1/30/2007 1 12/20/2011 15.1 8/1//16 17.4
3/22/2007 1 1/24/2012 18.2 9/7/2016 15.3
4/11/2007 ND 2/7/2012 28.1 10/3/2016 13.5
5/16/2007 1.2 3/6/2012 16.1 11/1/2016 15.3
6/13/2007 1.3 4/13/2012 269.3 12/2/2016 45.1
7/12/2007 1.4 4/30/2012 14.9 1/6/2017 13.3
8/7/2007 1.5 5/14/2012 90.5 2/8/2017 13.1
9/11/2007 1.3 5/25/2012 8.7 3/2/2017 39.4

10/10/2007 1.2 6/7/2012 12.7 4/12/2017 16.8
11/6/2007 1.3 7/2/2012 23.0 5/18/2017 17.7

12/27/2007 1.2 8/3/2012 17.1 6/9/2017 20.6
1/10/2008 3 9/14/2012 23.9 7/14/2017 12.1
2/13/2008 1 10/10/2012 15.6 8/16/2017 13.8
3/6/2008 1.1 11/6/2012 32.9 9/13/2017 1.0
4/10/2008 1 12/5/2012 11.9 10/10/2017 2.7
5/15/2008 1 1/2/2013 14.3 11/10/2017 0.96 J
6/17/2008 1 2/6/2013 15.7 12/11/2017 3.3
7/8/2008 1.25 3/1/2013 15.1 1/8/2018 7.5
8/6/2008 1 4/3/2013 14.1 2/7/2018 42.8
9/10/2008 5.3 5/1/2013 13.9 3/8/2018 1.4 J

10/14/2008 1.1 6/3/2013 20.5 4/5/2018 38.4
11/4/2008 1 7/8/2013 15.5 5/4/2018 14.4
12/2/2008 0.87 8/5/2013 15.0 6/4/2018 13.7
1/13/2009 1.3 9/10/2013 11.0 7/6/2018 10.9
2/3/2009 1.6 10/2/2013 13.9 8/10/2018 9.8
3/5/2009 1.1 11/12/2013 19.2 9/7/2018 10.5
4/13/2009 24.7 12/9/2013 20.7 10/4/2018 11.7
5/26/2009 6.1 1/6/2014 17.8 11/12/2018 10.6
6/24/2009 25.2 2/6/2014 20.2 12/17/2018 12.5
7/16/2009 6.3 3/6/2014 19.2 1/11/2019 10.9
8/18/2009 9.7 4/3/2014 15.1 2/8/2019 18.1
9/15/2009 3.5 5/5/2014 19.3 3/12/2019 38.4

10/20/2009 15.5 6/9/2014 7.2 4/5/2019 35.0
Notes:

Table includes all daily/weekly (when required) Arsenic sampling results. All units in microgram per liter (ug/L)

ND - Non-detect
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Table 3-8
Quarterly Effluent Sampling Results - GWTP

Shepley's Hill Landfill 
Devens, Massachusetts

Sample Date 9/2/2005 3/15/2006 6/27/2006 9/2/2006 12/26/2006 3/22/2007 6/13/2007 9/11/2007 12/27/2007 3/6/2008 6/17/2008 9/10/2008 12/2/2008 4/13/2009 6/24/2009 9/15/2009 12/8/2009 3/16/2010
Analyte
BOD NA ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Solids, Total Suspended ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cyanide, Total ND ND 0.007 ND ND ND ND -- -- -- -- -- -- -- -- -- -- --
Chloride 54 44 50 100 50 68 56 60 67 80 60 58 62 63 58 58 62 68
pH 6.7 5.8 6.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrogen, Nitrate ND ND ND ND ND ND 0.18 0.32 0.21 0.36 0.26 0.16 0.3 0.19 0.14 0.14 0.18 0.38
Sulfate ND ND ND 2.6 160 70 2.2 2.7 3.3 3 3.1 2.8 3.2 3.3 7.9 7.9 4.3 4.6
Oil & Grease ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Metals
Aluminium ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- --
Anitmony ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.001 0.002 ND 0.028 0.034 0.002 0.0013 0.0013 0.0012 0.0011 0.00094 0.0053 0.00087 0.0247 0.0252 0.0035 0.043 0.0032
Barium ND 0.02 0.03 0.02 0.015 0.029 0.023 0.023 0.023 0.023 0.022 0.024 0.022 0.022 0.023 0.024 0.021 0.022
Beryllium ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- --
Cadmium ND ND ND ND ND ND ND ND NA NA ND ND NA NA NA ND NA NA
Chromium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Copper ND ND ND ND 0.026 0.017 0.015 0.0049 0.0076 J 0.015 0.13 0.0096 J 0.011 0.0054 J 0.0059 J 0.01 0.015 0.0088 J
Lead ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0022 J ND ND
Magnesium ND 8.5 8.8 9.1 8.4 8.1 7.5 7.1 7.6 6.9 6.9 7.1 6.8 6.8 6.9 6.6 6.5 6.4
Manganese ND 0.87 2.1 0.26 0.876 0.709 0.001 0.0026 0.0011 J 0.0008 J ND 0.0026 J ND 0.017 0.02 0.0041 J 0.029 0.0026 J
Mercury ND ND ND ND ND ND ND ND 0.0002 J 0.0002 J 0.0005 J ND ND ND ND 0.00003 J 0.00002 J ND
Nickel ND ND ND ND ND 0.010 0.005 -- -- -- -- -- -- -- -- -- -- --
Selenium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Silver ND ND ND ND ND ND ND ND 0.0009 J ND ND ND ND ND ND ND ND ND
Thallium ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- --
Zinc ND ND ND ND ND 0.007 0.005 -- -- -- -- -- -- -- -- -- -- --

VOCs
Bis(2-ethylhexyl)phthalate ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- --

Notes: 
All unit in mg/l, except for pH (standard pH units)
NA: Not Analyzed
ND: Non-detect at laboratory detection limit
--: Parameter no longer required per Discharge Permit # 020
**: Metal is no longer required as part of quaterly sampling.  Metal sampled as part of annual sampling per Discharge Permit # 020
All dectection limits are below discharge limits
J: Estimated value. The Target analyte concentration is below the quanitation limit (RL) but above the Method Dectection Limit (MDL)
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Table 3-8
Quarterly Effluent Sampling Results - GWTP

Shepley's Hill Landfill 
Devens, Massachusetts

Sample Date
Analyte
BOD
Solids, Total Suspended
Cyanide, Total 
Chloride
pH
Nitrogen, Nitrate
Sulfate
Oil & Grease

Total Metals
Aluminium
Anitmony
Arsenic
Barium 
Beryllium
Cadmium
Chromium
Copper
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

VOCs
Bis(2-ethylhexyl)phthalate

Notes: 

6/23/2010 9/24/2010 12/22/2010 3/16/2011 6/20/2011 9/13/2011 12/20/2011 3/6/2012 6/7/2012 9/14/2012 12/5/2012 3/1/2013 6/3/2013 9/10/2013 12/9/2013 3/6/2014 6/2/2014 9/5/2014 12/4/2014 3/5/2015 6/5/2015

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
67 59 73 44 28 44 42 46 36 28 43 41.2 28 35 39 37 41 39 38.7 38.0 34.0
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.69 0.15 0.35 0.06 0.12 0.09 J 0.09 J 0.06 J 0.07 J 0.099 J 0.12 ND 0.081 J 0.10 0.054 J 0.077 J 0.098 J 0.43 0.43 ND 0.20
5.3 4.4 3.9 4 3.5 3.6 3.5 3.4 2.6 58 3.9 3.35 2.97 3.64 4.30 4.97 4.74 4.8 J 6.0 J 3.4 J 3.5
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.0246 0.0139 0.0103 0.0141 0.0052 0.0381 0.0151 0.0161 0.0127 0.0239 0.0119 0.0151 0.0205 0.0110 0.0207 0.0192 0.0072 0.0377 0.0111 0.0584 0.0111
0.018 0.025 0.021 0.024 0.018 0.023 0.023 0.023 0.022 0.020 0.023 0.023 0.020 0.021 0.023 0.025 0.023 0.025 ND ND ND

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
NA ND ** ** ** ND ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
ND ND ** ** ** ND ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

0.013 0.0063 J ** ** ** 0.009 J ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
ND ND ** ** ** ND ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
5.7 5.7 6 6 5.9 5.8 6.2 6.2 5.9 5.2 6.2 5.6 5.5 5.1 5.8 6.3 5.3 6.14 6.37 6.06 6.11

0.017 0.656 0.007 1.09 0.912 0.66 1.1 0.757 1.15 0.031 0.279 1.27 1.19 1.40 0.908 1.59 1.64 1.62 1.55 1.69 1.67
ND ND ** ** ** ND ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

ND ND ** ** ** ND ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
ND ND ** ** ** ND ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

All unit in mg/l, except for pH (standard pH units)
NA: Not Analyzed
ND: Non-detect at laboratory detection limit
--: Parameter no longer requirerd per Discharge Permit # 020
**: Metal is no longer required as part of quaterly sampling.  Metal sampled as part of annual sampling per Discharge Permit # 020
All dectection limits are below discharge limits
J: Estimated value. The Target analyte concentration is below the quanitation limit (RL) but above the Method Dectection Limit (MDL)
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Table 3-8
Quarterly Effluent Sampling Results - GWTP

Shepley's Hill Landfill 
Devens, Massachusetts

Sample Date
Analyte
BOD
Solids, Total Suspended
Cyanide, Total 
Chloride
pH
Nitrogen, Nitrate
Sulfate
Oil & Grease

Total Metals
Aluminium
Anitmony
Arsenic
Barium 
Beryllium
Cadmium
Chromium
Copper
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

VOCs
Bis(2-ethylhexyl)phthalate

Notes: 

9/9/2015 12/7/2015 3/2/2016 6/3/2016 9/7/2016 12/2/2016 3/2/2017 6/9/2017 9/13/2017 12/11/2017 3/8/2018 6/4/2018 9/7/2018 12/17/2018 3/12/2019 7/8/2019 9/6/2019 12/6/2019

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

33.7 33.5 34.5 34.0 33.5 33.2 34.4 34.1 35.0 34.6 36.0 35.6 36.1 37.4 32.6 37.9 34.0 35.5
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.34 0.22 0.13 J 0.19 0.24 0.34 0.35 0.30 0.22 0.37 0.11 0.40 0.23 0.22 0.098J 0.21 0.14 0.28
3.7 J 6.5 J 3.5 J 4.3 J 4.1 J 5.3 J 4.9 J 5.1 J 6.0 5.6 5.8 6.3 6.0 3.6 7.9 5.7 6.1 5.7

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

0.0055 0.0059 0.0195 0.0186 0.0153 0.0451 0.0394 0.0206 0.0010 0.0033 0.0014 J 0.0137 0.0105 0.0125 0.0384 0.0162 0.0248 0.0346
ND ND ND ND ND 0.0206 J 0.0206 J 0.0188 J 0.0198 J 0.0229 J 0.0221 J 0.0231 J 0.0221 J 0.0216 J 0.0147J 0.0142J 0.0154J 0.0144J
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

5.88 5.74 5.27 5.62 5.45 5.33 5.32 5.23 5.03 J 5.62 5.6 5.6 5.44 6.23 5.51 5.94 5.4 5.33
1.75 1.77 1.44 1.53 1.46 1.40 1.61 1.57 1.66 1.91 1.65 1.60 1.55 1.16 0.0434 0.0184 0.0259 0.0373
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

All unit in mg/l, except for pH (standard pH units)
NA: Not Analyzed
ND: Non-detect at laboratory detection limit
--: Parameter no longer requirerd per Discharge Permit # 020
**: Metal is no longer required as part of quaterly sampling.  Metal sampled as part of annual sampling per Discharge Permit # 020
All dectection limits are below discharge limits
J: Estimated value. The Target analyte concentration is below the quanitation limit (RL) but above the Method Dectection Limit (MDL)
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Table 3-9
Annual Effluent Sampling Results - GWTP

September 6, 2019
Shepley's Hill Landfill  
Devens, Massachusetts

Analyte Conc. (mg/l) Analyte Conc. (mg/l) Analyte Conc. (mg/l) Analyte Conc. (mg/l)

VOCs Semi-volatiles Pesticdes and PCBSs

Acetone ND 1,2,4-Trichlorobenzene ND Aldrin ND Cadmium ND

Acrolein ND 1-Methylnaphthalene ND Alpha-BHC ND Chromium (Total) ND

Acrylonitrile ND 2,4,5-Trichlorophenol ND Beta-BHC ND Copper ND

Benzene ND 2,4,6-Trichlorophenol ND Delta-BHC ND Lead ND

Bromodichloromethane ND 2,4-Dichlorophenol ND Chlordane ND Mercury ND

Bromoform ND 2,4-Dinitrololuene ND cis-Chlordane ND Selenium ND

Bromomethane ND 2,6-Dinitrololuene ND trans-Chlordane ND Silver ND

2-Butanone ND 2-Chloronaphthalene ND Dieldrin ND

Carbon disulfide ND 2-Chlorophenol ND 4,4'-DDD ND TPH 1.0 J

Carbon tetrachloride ND 2-Methylnapthalene ND 4,4'-DDE ND

Chlorobenzene ND 2-Methylphenol ND 4,4'-DDT ND

Chloroethane ND 2-Nitroaniline ND Endosulfan I ND

2-Chloroethyl vinyl ether ND 2-Nitrophenol ND Endosulfan II ND

Chloroform ND 3-Methylphenol/4-Methylphenol ND Endosulfan sulfate ND

Chloromethane ND 3-Nitroaniline ND Endrin ND

Dibromochloromethane ND 4,6-Dinitro-o-cresol ND Endrin aldehyde ND

Dibromomethane ND 4-Bromophenyl phenyl ether ND Endrin ketone ND

1,2-Dichlorobenzene ND 4-Chloroaniline ND Heptachlor ND

1,3-Dichlorobenzene ND 4-Chlorophenyl phenyl ether ND Heptachlor epoxide ND

1,4-Dichlorobenzene ND 4-Nitroaniline ND Lindane ND

1,1-Dichloroethane ND 4-Nitrophenol ND Methoxychlor ND

1,2-Dichloroethane ND Acenaphthylene ND Toxaphene ND

1,1-Dichloroethene ND Acenapthene ND

cis-1,2-Dichloroethene ND Anthracene ND Aroclor 1016 ND

trans-1,2-Dichloroethene ND Azobenzene ND Aroclor 1221 ND

1,2-Dichloropropane ND Benzo(a)anthracene ND Aroclor 1232 ND

cis-1,3-Dichloropropene ND Benzo(a)pyrene ND Aroclor 1242 ND

trans-1,3-Dichloropropene ND Benzo(b)fluoranthene ND Aroclor 1248 ND

Ethylbenzene ND Benzo(ghi)perylene ND Aroclor 1254 ND

2-Hexanone ND Benzo(k)fluoranthene ND Aroclor 1260 ND

4-Methyl-2-pentanone ND Benzoic Acid ND

Methylene chloride ND Benzyl Alcohol ND

Styrene ND Bis(2-chloroethoxy) methane ND

1,1,2,2-Tetrachloroethane ND Bis(2-chloroethyl)ether ND

Tetrachloroethene ND Bis(2-chloroisopropyll)ether ND

Toluene ND Bis(2-ethylhexy)phthalate ND

1,1,1-Trichloroethane ND Butyl benzyl phthalate ND

1,1,2-Trichloroethane ND Carbazole ND

Trichloroethene ND Chrysene ND

Trichlorofluoromethane ND Dibenzo(a,h)anthracene ND

Vinyl acetate ND Dibenzofuran ND

Vinyl chloride ND Diethyl phthalate ND

o-Xylene ND Dimethyl phthalate ND

p/m-Xylene ND Di-n-butylphthalate ND

Xylene (Total) ND Di-n-octylphthalate ND

Flourene ND

Fluoranthene ND

Hexachlorobenzene ND

Hexachlorobutadiene ND

Hexachlorocyclopentadiene ND

Hexachloroethane ND

Indeno(1,2,3-cd)pyrene ND

Isophorone ND

Naphthalene ND

NDPA/DPA ND

Nitrobenzene ND

n-Nitrosodimethylamine ND

n-Nitrosodi-n-propylamine ND

p-Chloro-m-cresol ND

Pentachlorophenol ND

Phenanthrene ND

Phenol ND

Pyrene ND

Notes:

ND - Non-detect J is estimated value - the target analyte concentration is below the quanitation limit but above the method dectection limit (TPH). 

Metals and TPH
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Table 5-1
LTMMP Sampling Program - 2019

Shepley's Hill Landfill - Devens  Massachusetts

Monitoring 
Frequency

Well ID                     
TOR

Elevation   
(ft)

Screen 
Interval         
(ft bgs)

Screen Elevation    
(ft)

Formation Type at 
Screen Interval

DQO for Inclusion into the LTMMP 
Addendum

SHL-12 248.62 15.0 - 30.0 233.62 - 218.62 Overburden Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHL-15 259.92 14.5 - 24.5 245.42 - 235.42 Overburden Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHL-24 238.75 110.0 - 120.0* 128.75 - 118.75 Overburden/Till/Bedrock Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHL-7 236.33 11.0 - 21.0 225.33 - 215.33 Overburden Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHM-93-10D 248.01 46.0 - 56.0 202.01 - 192.01 Bedrock Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHM-93-18B 237.31 78.5 - 88.5 158.81 - 148.81 Overburden Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHM-93-24A 238.42 13.2 - 23.2 225.22 - 215.22 Overburden Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

N5-P1 242.65 95.5 - 97.5* 147.15 - 145.15 Bedrock Well provides the bedrock monitoring within the landfill source area. Sampled 
historically, use to chart trends in source zone chemistry

SHM-10-07 246.82 40.0 - 50.0 206.82 - 196.82 Mid-depth Overburden Provides and additional sampling point within the landfill, east of historically sample
wells.

SHM-10-11 263.76 50.0 - 60.0 213.76 - 203.76 Deep Overburden Wells upgradient of source are necessary for determining groundwater parameters of
what is entering the source zone

SHM-10-12 255.17 45.0 - 55.0 210.17 - 200.17 Mid-depth Overburden Provides and additional sampling point within the landfill, south of historically 
sampled wells.

SHM-10-13 244.77 60.0 - 70.0 184.77 - 174.77 Deep Overburden Provides and additional sampling point within the landfill, east of historically sample
wells.

SHM-10-14 237.62 60.0 - 80.0 177.62 - 157.62 Deep Overburden Provides and additional sampling point within the landfill, north of historically 
sampled wells.

SHM-10-15 243.68 45.0 - 55.0 198.68 - 188.68 Mid-depth Overburden Provides and additional sampling point within the landfill, south and east of 
historically sampled wells

SHP-99-29X 243.34 19.0 - 29.0 254.16 - 244.16 Shallow Overburden Similar screen interval/close proximity to N5-P2 but much higher As conc. Sampled 
historically, use to chart trends in source zone chem.

SHP-2016-07A 265.30 22.0 - 32.0 243.30 - 233.30 Bedrock New well provides the bedrock monitoring adjacent the landfill source area and 
Shepley's Hill

SHP-2016-07B 265.33 70.0 - 80.0 195.33 - 185.33 Bedrock New well provides the bedrock monitoring adjacent the landfill source area and 
Shepley's Hill

Annual SHL-3 246.95 24.0 - 34.0 222.95 - 212.95 Mid-Overburden Added to annual sampling to monitor As concentrations as groundwater upgradient 
of the barrier wall.

PZ-12-01 237.55 24.0 - 34.0 213.55 - 203.55 Shallow Overburden Supplemental barrier wall performance monitoring of As concentrations on 
downgradient side of barrier wall. 

PZ-12-02 237.79 24.0 - 34.0 213.79 - 203.79 Shallow Overburden Supplemental barrier wall performance monitoring of As concentrations on 
upgradient side of barrier wall. 

PZ-12-03 236.40 22.0 - 32.0 214.4 - 204.40 Shallow Overburden Supplemental barrier wall performance monitoring of As concentrations on 
downgradient side of barrier wall. 

PZ-12-04 238.20 22.0 - 32.0 216.2 - 206.20 Shallow Overburden Supplemental barrier wall performance monitoring of As concentrations on 
upgradient side of barrier wall. 

PZ-12-05 238.73 26.0 - 36.0 212.73 - 202.73 Mid-Overburden Supplemental barrier wall performance monitoring of As concentrations on 
downgradient side of barrier wall. 

PZ-12-06 242.18 26.0 - 36.0 216.18 - 206.18 Mid-Overburden Supplemental barrier wall performance monitoring of As concentrations on 
upgradient side of barrier wall. 

PZ-12-07 244.59 18.0 - 28.0 226.59 - 216.59 Mid-Overburden Supplemental barrier wall performance monitoring of As concentrations on 
downgradient side of barrier wall. 

PZ-12-08 244.83 18.0 - 28.0 226.83 - 216.83 Mid-Overburden Supplemental barrier wall performance monitoring of As concentrations on 
upgradient side of barrier wall. 

PZ-12-09 241.93 22.0 - 32.0 219.93 - 209.93 Shallow Overburden Supplemental barrier wall performance monitoring of As concentrations on 
downgradient side of barrier wall. 

PZ-12-10 242.28 22.0 - 32.0 220.28 - 210.28 Shallow Overburden Supplemental barrier wall performance monitoring of As concentrations on 
upgradient side of barrier wall. 

SHL-10 248.02 24.0 - 39.0 224.02 - 216.02 Shallow Overburden Historically sampled bi-annually; remains part of LTM plan to monitor As 
concentrations on the downgradient/southern side of barrier wall

SHL-11 235.47 12.0 - 27.0 223.47 - 208.47 Shallow Overburden Evaluates barrier wall contaminant removal performance. Sampled historically, used 
to chart trends in source zone chemistry.

SHL-19 240.50 20.0 - 30.0 220.5 - 210.50 Shallow Overburden Historically sampled annually, continued annual sampling to monitor As 
concentrations on downgradient side of barrier wall. 

SHL-20 235.95 39.0 - 49.0 196.95 - 186.95 Deep Overburden Evaluates barrier wall contaminant removal performance. Sampled historically, used 
to chart trends in source zone chemistry.

SHL-4 227.48 3.0 - 13.0 224.48 - 214.48 Shallow Overburden Historically sampled annually, continued annual sampling to monitor As 
concentrations on downgradient side of barrier wall. 

SHM-11-02 240.73 39.0 - 49.0 201.73 - 191.73 Bedrock Monitors potential As migration through bedrock beneath the barrier wall.

SHM-11-06 236.17 25.0 - 35.0 211.17 - 201.17 Shallow Overburden Added to annual sampling to monitor As concentrations in groundwater 

SHP-01-36X 223.95 3.0 - 8.0 220.95 - 215.95 Shallow Overburden Historically sampled annually, continue annual sampling to monitor As 
concentrations along Plow Shop Pond boundary.

SHP-01-37X 222.79 1.0 - 6.0 221.79 - 216.79 Shallow Overburden Historically sampled annually, continue annual sampling to monitor As 
concentrations along Plow Shop Pond boundary.

SHP-01-38A 220.86 1.5 - 6.5 219.36 - 214.36 Shallow Overburden Historically sampled annually, continue annual sampling to monitor As 
concentrations along Plow Shop Pond and downgradient of wall.

UPGRADIENT AREA

LANDFILL AREA

BARRIER WALL AREA

NEARFIELD AREA

Ann
ua

l

Ann
ua

l

Semi-Annual

Sem
i-A

nn
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l

SHL-5 217.60 3.0 - 13.0 214.60 - 204.60 Shallow Overburden Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHL-8D 220.78 68.0 - 70.0 152.78 - 150.78 Deep Overburden Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHL-8S 220.97 52.0 - 54.0 168.97 - 166.97 Shallow Overburden Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHL-9 221.95 15.0 - 25.0 206.95 - 196.95 Shallow Overburden Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHL-22 219.58 105.0 - 115.0 114.58 - 104.58 Deep Overburden/Till Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHL-23 241.29 23.0 - 33.0 218.29 - 208.29 Overburden Historically sampled biannually to monitor potential western migration route 
downgradient of source area.

SHM-05-41A 222.48 42.0 - 44.0 180.48 - 178.48 Shallow Overburden Sampled historically, to evaluate ATP effectiveness and trends.

SHM-05-42A 216.81 40.0 - 42.0 176.81 - 174.81 Shallow Overburden Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHM-05-42B 216.80 70.0 - 72.0 146.8 - 144.80 Mid-depth Overburden Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHM-10-06 232.91 69.5 - 79.5 163.41 - 153.41 Deep Overburden Added to annual sampling to provide an additional monitoring point along the 
eastern perimeter of landfill

SHM-10-06A 248.54 77.0 - 87.0 171.54 - 161.54 Deep Overburden Added to annual sampling to replace SHL-21. SHM-10-06A has a deeper screen 
interval and higher As concentrations than SHL-21

SHM-10-16 219.23 75.0 - 85.0 144.23 - 134.23 Deep Overburden Added to annual sampling to provide an additional monitoring point northwest of the
ATP.

SHM-93-22C 220.69 124.3 - 134.3 96.39 - 86.39 Deep Bedrock Historically sampled to evaluate ATP effectiveness and trends; relatively low detects 
therefore a reduction to annual sampling.

SHM-96-5C 218.39 50.0 - 60.0 168.39 - 158.39 Mid-Depth Overburden Historically sampled historically to evaluate ATP effectiveness and trends; relatively 
low detects therefore a reduction to annual sampling.

Ann
ua

l

EW-01 @ ATP Port 226.80 60.0 - 85.0 166.8 - 141.80 Overburden Provides monitoring of As concentrations at the extraction wells and provide ATP 
effectiveness and trends.

EW-04 @ ATP Port 227.03 70.0 - 95.0 157.03 - 132.03 Overburden Provides monitoring of As concentrations at the extraction wells and provide ATP 
effectiveness and trends.

EPA-PZ-2012-1A 223.79 20.0 - 25.0 203.79 - 198.79 Shallow Overburden Provides an additional shallow/deep overburden sampling point east of the ATP.

EPA-PZ-2012-1B 223.53 70.0 - 75.0 153.53 - 148.53 Deep Overburden Provides an additional shallow/deep overburden sampling point east of the ATP.

EPA-PZ-2012-2A 223.38 20.0 - 25.0 203.38 - 198.38 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, northeast of
the ATP.

EPA-PZ-2012-2B 223.37 75.0 - 80.0 148.37 - 143.47 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, northeast of
the ATP.

EPA-PZ-2012-3A 222.65 20.0 - 25.0 202.65 - 197.65 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, north of the 
ATP.

EPA-PZ-2012-3B 222.57 70.0 - 75.0 152.57 - 147.57 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, north of the 
ATP.

EPA-PZ-2012-4A 226.60 20.0 - 25.0 206.6 - 201.60 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, north of the 
ATP.

EPA-PZ-2012-4B 226.39 70.0 - 75.0 156.39 - 151.39 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, north of the 
ATP.

Sem
i-A

nn
ua

l
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Table 5-1
LTMMP Sampling Program - 2019

Shepley's Hill Landfill - Devens  Massachusetts

Monitoring 
Frequency

Well ID                     
TOR

Elevation   
(ft)

Screen 
Interval         
(ft bgs)

Screen Elevation    
(ft)

Formation Type at 
Screen Interval

DQO for Inclusion into the LTMMP 
Addendum

NEARFIELD AREA  (continued)

EPA-PZ-2012-5A 220.01 20.0 - 25.0 200.01 - 195.01 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

EPA-PZ-2012-5B 219.38 80.0 - 85.0 139.38 - 134.38 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

EPA-PZ-2012-6A 234.25 25.0 - 30.0 209.25 - 204.25 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the
ATP.

EPA-PZ-2012-6B 234.08 75.0 - 80.0 159.08 - 154.08 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

EPA-PZ-2012-7A 234.16 25.0 - 30.0 209.16 - 204.16 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

EPA-PZ-2012-7B 234.03 60.0 - 65.0 174.03 - 169.03 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-1A 227.27 13.9 - 23.0 213.37 - 204.27 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-1B 227.24 75.0 -  85.0 152.24 -142.24 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-2A 225.93 20.0 -  25.0 205.93 - 200.93 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-2B 225.95 80.0 - 85.0 145.95 - 140.95 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

l SHP-2016-3A 223.18 20.0 - 25.0 203.18 - 198.18 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

Ann
ua

l

SHP-2016-3B 223.18 80.0 - 85.0 143.18 - 138.18 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

m
i-A

nn

SHP-2016-4A 229.97 25.0 - 30.0 204.97 - 199.97 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.Sem

SHP-2016-4B 229.75 85.0 - 90.0 144.75 - 139.75 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-5A 227.01 25.0 - 30.0 202.01 - 197.01 Shallow Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-5B 226.95 85.0 - 90.0 141.95 - 136.95 Deep Overburden Provides an additional shallow/deep sampling point in the nearfield area, west of the 
ATP.

SHP-2016-06A 241.90 81.0 - 86.0 160.90 - 155.90 Bedrock New bedrock well cluster to monitor potential western migration route of Arsenic 
within the bedrock.

SHP-2016-06B 241.89 102.0 -112.0 139.89 - 129.89 Bedrock New bedrock well cluster to monitor potential western migration route of Arsenic 
within the bedrock.

SHP-2016-06C 241.92 123.0 - 133.0 118.92 - 108.92 Bedrock New bedrock well cluster to monitor potential western migration route of Arsenic 
within the bedrock.

SHM-05-41B 222.33 62.0 - 64.0 160.33 - 158.33 Mid-depth Overburden Sampled historically, to evaluate ATP effectiveness and trends.

SHM-05-41C 222.57 88.0 - 93.0 134.57 - 129.57 Deep Overburden/Till Sampled historically, to evaluate ATP effectiveness and trends.

SHM-93-22B 219.39 82.3 - 92.3 137.09 - 127.09 Mid-depth Overburden Sampled historically, to evaluate ATP effectiveness and trends.

SHM-96-5B 218.92 80.0 - 90.0 138.92 - 128.92 Sand/Till Sampled historically, to evaluate ATP effectiveness and trends.

NORTHERN IMPACT AREA

SHM-10-02 223.03 53.0 - 63.0 170.03 - 160.03 Mid-depth Overburden Added sample location to monitor/evaluate possible western migration route.

SHM-10-03 232.05 58.5 - 68.5 173.55 - 163.55 Mid-depth Overburden Added sample location to monitor/evaluate possible western migration route.

SHM-10-04 212.61 55.0 - 65.0 157.61 - 147.61 Mid-depth Overburden Added sample location to monitor/evaluate possible western migration route.

SHM-10-05A 235.09 50.0 - 60.0 185.09 - 175.09 Mid-depth Overburden Added sample location to monitor/evaluate possible western migration route.

SHM-10-08 214.36 46.0 - 56.0 168.36 - 158.36 Deep Overburden /Till Added sample location to monitor/evaluate possible western migration route.

SHM-10-10 217.11 56.0 - 66.0 161.11 - 151.11 Deep Overburden /Till Monitors the northern edge of the As impacted groundwater.

SHM-13-01 208.08 39.0 - 49.0 169.08 - 159.08 Mid-depth Overburden Added sample location to monitor/evaluate possible western migration route.

nu
al

SHM-13-02 218.72 60.0 - 70.0 158.72 - 148.72 Deep Overburden Monitors the northern edge of the As impacted groundwater.
Ann

ua

SHM-13-05 225.14 75.0 - 85.0 150.14 - 140.14 Deep Overburden Monitors As concentrations within the core of the As impacted groundwater
A

SHM-13-14D 210.48 45.0 - 55.0 165.68 - 155.68 Deep Overburden Monitors As concentrations within 10 to 20 feet of Nonacoicus Brook at depth.

SHM-13-14S 210.55 5.0 - 15.0 206.03 - 196.03 Shallow Overburden Monitors As concentrations within 10 to 20 feet of Nonacoicus Brook

SHM-13-15 210.58 50.0 - 60.0 160.58 - 150.58 Deep Overburden Monitors the northern edge of the As impacted groundwater.

SHM-99-32X 221.28 72.0 - 82.0 149.28 - 139.28 Deep Overburden Sampled historically annually. Monitors As concentrations within the core of As 
impacted groundwater.

SHM-99-31C 214.60 68.0 - 78.0 146.6 - 136.60 Deep Overburden Sampled historically annually. Monitors As concentrations within the core of As 
impacted groundwater at depth.

SHM-05-40X 223.19 32.0 - 34.0 191.34 - 189.34 Mid-Overburden/Till Sampled historically  annually, Monitors As concentrations within the core of the As 
impacted groundwater.

SHM-07-03 227.90 25.0 - 35.0 202.9 - 192.90 Shallow Overburden Added sample location to monitor/evaluate possible western migration route.

SHM-07-05X 223.40 56.0 - 66.0 167.4 - 157.40 Mid-Depth Overburden Monitors As concentrations within the core of the As impacted groundwater

ua
l

SHM-13-03 212.05 42.0 - 52.0 170.05 - 160.05 Deep Overburden /Till Monitors the leading/northern edge of the As impacted groundwater

Ann
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SHM-13-04 227.02 20.0 - 30.0 207.02 - 197.02 Shallow Overburden Monitors As concentrations within the core of the As impacted groundwater

Sem
i-A

n

SHM-13-06 223.89 36.0 - 46.0 187.89 - 177.89 Deep Overburden/Till Monitors As concentrations within the core of the As impacted groundwaterSem

SHM-13-07 225.64 27.0 - 37.0 198.64 - 188.64 Unknown Monitors As concentrations within the core of the As impacted groundwater

SHM-13-08 227.90 55.0 - 65.0 172.9 - 162.90 Mid Overburden/Till Monitors As concentrations within the core of the As impacted groundwater

Notes:

TOR - top of RISER elevation using November 2017 SHL Survey data. 

All elevations on Massachusetts State Planar Coordinate System of NAVD 1988.
Destroyed wells removed from program: N4-P1, N4-P2, N4-P3, and SHP-99-34A. SHP-13-03 in Nonacoicus Brook not found.
* - estimated value derived from Supplemental Groundwater Investigation (Harding ESE, 2003). 
SHL Long-Term Monitoring and Maintenance Plan Update (Sovereign, Revised Septemer 2015).
SHL Long-Term Monitoring and Maintenance Plan Addendum  (KGS, 2018).

ft bgs = feet below ground surface Annual Sampling (Fall)

Semi-Annual Sampling (Spring/Fall)
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Table 5-2
LTMMP Hydraulic Monitoring Program - 2019
Shepley's Hill Landfill - Devens Massachusetts

Monitoring 
Frequency

Well ID
TOR

Elevation   
(ft)     

Screen 
Interval        
(ft bgs)

Screen Elevation     
(ft)

Formation Type at 
Screen Interval

DQO for Inclusion within the LTMMP 
Addendum

SHL-12 248.62 15.0 - 30.0 233.62 - 218.62 Overburden Hydraulic monitoring point upgradient of the landfill

SHL-15 259.92 14.5 - 24.5 245.42 - 235.42 Overburden Hydraulic monitoring point upgradient of the landfill

SHL-17 233.79 6.0 - 16.0 227.79 - 217.79 Overburden Hydraulic monitoring point upgradient of the landfill

SHL-24 238.75 110.0 - 120.0* 128.75 - 118.75 OB/Till/BR Hydraulic monitoring point upgradient of the landfill

SHM-93-24A 238.42 13.2 - 23.2 225.22 - 215.22 Overburden Hydraulic monitoring point upgradient of the landfill

SHL-7 236.33 11.0 - 21.0 225.33 - 215.33 Overburden Hydraulic monitoring point upgradient of the landfill

N5-P1 242.65 95.5 - 97.5 147.15 - 145.15 Bedrock Provides hydraulic monitoring point within the landfill area

N5-P2 242.69 23.0 - 28.0* 219.69 - 214.69 Bedrock Provides hydraulic monitoring point within the landfill area

N6-P1 259.02 85.5 - 87.5* 173.52 - 171.52 Bedrock Provides hydraulic monitoring point within the landfill area

N7-P1 255.59 66.0 - 68.0* 189.59 - 187.59 Bedrock Provides hydraulic monitoring point within the landfill area

N7-P2 256.04 29.0 - 34.0* 227.04 - 222.04 Overburden Provides hydraulic monitoring point within the landfill area

SHL-18 237.56 16.0 - 26.0 221.56 - 211.56 Overburden Provides hydraulic monitoring point within the landfill area

SHM-93-18B 237.31 78.5 - 88.5 158.81 - 148.81 Overburden Provides hydraulic monitoring point within the landfill area

SHM-10-07 246.82 40.0 - 50.0 206.82 - 196.82 Mid Overburden Provides hydraulic monitoring point within the landfill area

SHM-10-11 263.76 50.0 - 60.0 213.76 - 203.76 Deep Overburden Provides hydraulic monitoring point within the landfill area

SHM-10-12 255.17 45.0 - 55.0 210.17 - 200.17 Mid Overburden Provides hydraulic monitoring point within the landfill area

SHM-10-13 244.77 60.0 - 70.0 184.77 - 174.77 Deep Overburden Provides hydraulic monitoring point within the landfill area

SHM-10-14 237.62 60.0 - 80.0 177.62 - 157.62 Deep Overburden Provides hydraulic monitoring point within the landfill area

SHM-10-15 243.68 45.0 - 55.0 198.68 - 188.68 Mid Overburden Provides hydraulic monitoring point within the landfill area

SHP-95-27X 237.45 30.5 - 40.5 206.95 - 196.95 Overburden Provides hydraulic monitoring point within the landfill area

SHP-99-01C 274.15 19.7 - 29.7 254.45 - 244.45 Bedrock Provides hydraulic monitoring point within the landfill area

SHP-99-29X 243.34 19.0 - 29.0 254.16 - 244.16 Shallow Overburden Provides hydraulic monitoring point within the landfill area

SHP-99-35X 258.49 30.2 - 40.2 228.29 - 218.29 Shallow Overburden Provides hydraulic monitoring point within the landfill area

SHP-2016-07A 265.30 22.0 - 32.0 243.30 - 233.30 Bedrock Hydraulic monitoring point on western edge of the landfill

SHP-2016-07B 265.33 70.0 - 80.0 195.33 - 185.33 Bedrock Hydraulic monitoring point on western edge of the landfill

N1-P1 229.92 65.0 - 70.0 164.92 - 159.92 Deep Overburden Historically used for hydraulic monitoring purposes

N1-P2 229.93 40.0 - 45.0 189.93 - 184.93 Mid Overburden Historically used for hydraulic monitoring purposes

N1-P3 230.08 12.0 - 17.0 218.08 - 213.08 Shallow Overburden Historically used for hydraulic monitoring purposes

N2-P1 222.01 35.0 - 40.0 187.01 - 182.01 Bedrock Historically used for hydraulic monitoring purposes

N2-P2 222.16 4.0 - 9.0 218.16 - 213.16 Shallow Water Table Historically used for hydraulic monitoring purposes

N3-P1 220.83 33.0 - 35.0* 187.83 - 185.83 Bedrock Historically used for hydraulic monitoring purposes

N3-P2 220.84 4.0 - 9.0* 216.84 - 211.84 Shallow Water Table Historically used for hydraulic monitoring purposes

SHL-10 248.02 24.0 - 39.0 224.02 - 216.02 Shallow Overburden Hydraulic monitoring point further east of barrier wall

SHM-93-10D 248.01 46.0 - 56.0 202.01 - 192.01 Bedrock Hydraulic monitoring point upgradient of the landfill

SHL-11 235.47 12.0 - 27.0 223.47 - 208.47 Shallow Overburden Hydraulic monitoring point east of barrier wall

SHL-19 240.50 20.0 - 30.0 220.5 - 210.50 Shallow Overburden Hydraulic monitoring point east of barrier wall

SHL-20 235.95 39.0 - 49.0 196.95 - 186.95 Deep Overburden Hydraulic monitoring point west of barrier wall

SHL-3 246.95 24.0 - 34.0 222.95 - 212.95 Mid-Overburden Hydraulic monitoring point east/upgradient of barrier wall

SHL-4 227.48 3.0 - 13.0 224.48 - 214.48 Shallow Overburden Hydraulic monitoring point east of barrier wall

SHM-11-02 240.73 39.0 - 49.0 201.73 - 191.73 Bedrock Hydraulic monitoring point west of barrier wall

SHM-11-06 236.17 25.0 - 35.0 211.17 - 201.17 Shallow Overburden Hydraulic monitoring point north of barrier wall

SHM-11-07 240.83 41.0 - 46.0 199.83 - 194.83 Bedrock Hydraulic monitoring point west of barrier wall

SHP-01-36X 223.95 3.0 - 8.0 220.95 - 215.95 Shallow Overburden Hydraulic monitoring point north of barrier wall

SHP-01-37X 222.79 1.0 - 6.0 221.79 - 216.79 Shallow Overburden Hydraulic monitoring point west of barrier wall

SHP-01-38A 220.86 1.5 - 6.5 219.36 - 214.36 Shallow Overburden Hydraulic monitoring point west of barrier wall

SHP-01-38B 221.03 18.0 - 23.0 203.03 - 198.03 Deep Overburden Hydraulic monitoring point west of barrier wall

SHP-05-43 260.17 50.5 - 60.5 209.67 - 199.67 Shallow Overburden Hydraulic monitoring point north of barrier wall

SHP-05-44 258.55 51.0 - 61.0 207.55 - 197.55 Mid Overburden Hydraulic monitoring point north of barrier wall

UPGRADIENT AREA

Ann
ua

l

Ann
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l

LANDFILL AREA

Ann
ua

l

Semi-Annual

BARRIER WALL AREA

PZ-12-01 237.55 24.0 - 34.0 213.55 - 203.55 Shallow Overburden Hydraulic monitoring point east of barrier wall

PZ-12-02 237.79 24.0 - 34.0 213.79 - 203.79 Shallow Overburden Hydraulic monitoring point west of barrier wall

PZ-12-03 236.40 22.0 - 32.0 214.4 - 204.40 Shallow Overburden Hydraulic monitoring point east of barrier wall

PZ-12-04 238.20 22.0 - 32.0 216.2 - 206.20 Shallow Overburden Hydraulic monitoring point west of barrier wall

PZ-12-05 238.73 26.0 - 36.0 212.73 - 202.73 Mid-Overburden Hydraulic monitoring point east of barrier wall

PZ-12-06 242.18 26.0 - 36.0 216.18 - 206.18 Mid-Overburden Hydraulic monitoring point west of barrier wall

PZ-12-07 244.59 18.0 - 28.0 226.59 - 216.59 Mid-Overburden Hydraulic monitoring point east of barrier wall

PZ-12-08 244.83 18.0 - 28.0 226.83 - 216.83 Mid-Overburden Hydraulic monitoring point west of barrier wall

PZ-12-09 241.93 22.0 - 32.0 219.93 - 209.93 Shallow Overburden Hydraulic monitoring point east of barrier wall

PZ-12-10 242.28 22.0 - 32.0 220.28 - 210.28 Shallow Overburden Hydraulic monitoring point west of barrier wall

NEARFIELD AREA

 S
em

i-A
nn
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SHL-13 220.71 5.0 - 20.0 215.71 - 200.71 Shallow Overburden Historically used for hydraulic monitoring purposes

SHL-22 219.58 105.0 - 115.0 114.58 - 104.58 Deep Overburden/Till Additional hydraulic monitoring point in nearfield

SHL-23 241.29 23.0 - 33.0 218.29 - 208.29 Overburden Additional hydraulic monitoring point in nearfield

SHL-5 217.60 3.0 - 13.0 214.60 - 204.60 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHL-8D 220.78 68.0 - 70.0 152.78 - 150.78 Deep Overburden Additional hydraulic monitoring point in nearfield

SHL-8S 220.97 52.0 - 54.0 168.97 - 166.97 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHL-9 221.95 15.0 - 25.0 206.95 - 196.95 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHM-05-41A 222.48 42.0 - 44.0 180.48 - 178.48 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHM-05-41B 222.33 62.0 - 64.0 160.33 - 158.33 Mid Overburden Additional hydraulic monitoring point in nearfield

SHM-05-41C 222.57 88.0 - 93.0 134.57 - 129.57 Deep Overburden/Till Additional hydraulic monitoring point in nearfield

SHM-05-42A 216.81 40.0 - 42.0 176.81 - 174.81 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHM-05-42B 216.80 70.0 - 72.0 146.8 - 144.80 Mid Overburden Additional hydraulic monitoring point in nearfield

SHM-10-06 232.91 69.5 - 79.5 163.41 - 153.41 Deep Overburden Additional hydraulic monitoring point in nearfield

Ann
ua

l
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Table 5-2
LTMMP Hydraulic Monitoring Program - 2019
Shepley's Hill Landfill - Devens Massachusetts

Monitoring 
Frequency

Well ID
TOR

Elevation   
(ft)     

Screen 
Interval        
(ft bgs)

Screen Elevation     
(ft)

Formation Type at 
Screen Interval

DQO for Inclusion within the LTMMP 
Addendum

NEARFIELD AREA (continued)

SHM-10-06A 248.54 77.0 - 87.0 171.54 - 161.54 Deep Overburden Additional hydraulic monitoring point in nearfield

SHM-10-16 219.23 75.0 - 85.0 144.23 - 134.23 Deep Overburden Additional hydraulic monitoring point in nearfield

SHM-93-22B 219.39 82.3 - 92.3 137.09 - 127.09 Mid-depth Overburden Additional hydraulic monitoring point in nearfield

SHM-93-22C 220.69 124.3 - 134.3 96.39 - 86.39 Bedrock Historically used for hydraulic monitoring purposes

SHM-96-5B 218.92 80.0 - 90.0 138.92 - 128.92 Sand/Till Additional hydraulic monitoring point in nearfield

SHM-96-5C 218.39 50.0 - 60.0 168.39 - 158.39 Mid Overburden Additional hydraulic monitoring point in nearfield
nu

al

SHP-05-45A 228.48 20.0 - 25.0 208.48 - 203.48 Shallow Overburden Historically used for hydraulic monitoring purposesAnn
u

SHP-05-45B 229.11 65.0 - 75.0 164.11 - 154.11 Mid Overburden Historically used for hydraulic monitoring purposes
A

SHP-05-46A 228.18 20.0 - 25.0 208.18 - 203.18 Mid Overburden Historically used for hydraulic monitoring purposes

SHP-05-46B 227.60 65.0 - 75.0 162.60 - 152.60 Shallow Overburden Historically used for hydraulic monitoring purposes

SHP-05-47A 217.39 1.0 - 2.0 216.39 - 215.39 Shallow Water Table Historically used for hydraulic monitoring purposes

SHP-05-47B 215.40 3.0 - 4.0 212.4 - 211.40 Shallow Water Table Historically used for hydraulic monitoring purposes

SHP-2017-01 229.63 74.0 - 79.0 155.63 - 150.63 Overburden New hydraulic monitoring point near extraction wells

SHP-2017-02 230.05 89.5 - 94.5 140.55 - 135.55 Overburden New hydraulic monitoring point near extraction wells

EPA-PZ-2012-1A 223.79 20.0 - 25.0 203.79 - 198.79 Shallow Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-1B 223.53 70.0 - 75.0 153.53 - 148.53 Deep Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-2A 223.38 20.0 - 25.0 203.38 - 198.38 Shallow Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-2B 223.37 75.0 - 80.0 148.37 - 143.47 Deep Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-3A 222.65 20.0 - 25.0 202.65 - 197.65 Shallow Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-3B 222.57 70.0 - 75.0 152.57 - 147.57 Deep Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-4A 226.60 20.0 - 25.0 206.6 - 201.60 Shallow Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-4B 226.39 70.0 - 75.0 156.39 - 151.39 Deep Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-5A 220.01 20.0 - 25.0 200.01 - 195.01 Shallow Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-5B 219.38 80.0 - 85.0 139.38 - 134.38 Deep Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-6A 234.25 25.0 - 30.0 209.25 - 204.25 Shallow Overburden Additional hydraulic monitoring point in nearfield

EPA-PZ-2012-6B 234.08 75.0 - 80.0 159.08 - 154.08 Deep Overburden Additional hydraulic monitoring point in nearfield
nu

al

EPA-PZ-2012-7A 234.16 25.0 - 30.0 209.16 - 204.16 Shallow Overburden Additional hydraulic monitoring point in nearfield

m
i-A

nn
u

EPA-PZ-2012-7B 234.03 60.0 - 65.0 174.03 - 169.03 Deep Overburden Additional hydraulic monitoring point in nearfield
Sem

i-A

SHP-2016-1A 227.27 13.9 - 23.0 213.37 - 204.27 Shallow Overburden Additional hydraulic monitoring point in nearfield
S

SHP-2016-1B 227.24 75.0 -  85.0 152.24 -142.24 Deep Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-2A 225.93 20.0 -  25.0 205.93 - 200.93 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-2B 225.95 80.0 - 85.0 145.95 - 140.95 Deep Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-3A 223.18 20.0 - 25.0 203.18 - 198.18 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-3B 223.18 80.0 - 85.0 143.18 - 138.18 Deep Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-4A 229.97 25.0 - 30.0 204.97 - 199.97 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-4B 229.75 85.0 - 90.0 144.75 - 139.75 Deep Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-5A 227.01 25.0 - 30.0 202.01 - 197.01 Shallow Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-5B 226.95 85.0 - 90.0 141.95 - 136.95 Deep Overburden Additional hydraulic monitoring point in nearfield

SHP-2016-06A 241.90 81.0 - 86.0 160.90 - 155.90 Bedrock Additional hydraulic monitoring point in nearfield

SHP-2016-06B 241.89 102.0 -112.0 139.89 - 129.89 Bedrock Additional hydraulic monitoring point in nearfield

SHP-2016-06C 241.92 123.0 - 133.0 118.92 - 108.92 Bedrock Additional hydraulic monitoring point in nearfield

NORTHERN IMPACT AREA

SHM-10-01 209.65 60.5 - 70.5 149.15 - 139.15 Deep Overburden/Till Hydraulic monitoring point along western portion of NIA

SHM-10-02 223.03 53.0 - 63.0 170.03 - 160.03 Mid Overburden Hydraulic monitoring point along western portion of NIA

SHM-10-03 232.05 58.5 - 68.5 173.55 - 163.55 Mid Overburden Hydraulic monitoring point along western portion of NIA

SHM-10-04 212.61 55.0 - 65.0 157.61 - 147.61 Mid Overburden Hydraulic monitoring point along western portion of NIA

SHM-10-05A 235.09 50.0 - 60.0 185.09 - 175.09 Mid Overburden Additional hydraulic monitoring point in north impact area

SHM-10-08 214.36 46.0 - 56.0 168.36 - 158.36 Deep OB / Till Additional hydraulic monitoring point in north impact area

SHM-10-10 217.11 56.0 - 66.0 161.11 - 151.11 Deep OB / Till Additional hydraulic monitoring point in north impact area

SHM-05-39A 221.53 37.0 - 39.0 184.53 - 182.53 Mid Overburden Additional hydraulic monitoring point in north impact area

SHM-05-39B 221.51 66.0 - 68.0 155.51 - 153.51 Deep Overburden Additional hydraulic monitoring point in north impact area

SHM-13-01 208.08 39.0 - 49.0 169.08 - 159.08 Mid Overburden Additional hydraulic monitoring point in north impact area

SHM-13-02 218.72 60.0 - 70.0 158.72 - 148.72 Deep Overburden Additional hydraulic monitoring point in north impact area

SHM-13-05 225.14 75.0 - 85.0 150.14 - 140.14 Deep Overburden Additional hydraulic monitoring point in north impact area
nu

al

SHM-13-14D 210.68 45.0 - 55.0 165.68 - 155.68 Deep Overburden Additional hydraulic monitoring point in north impact areaAnn
u

SHM-13-14S 211.03 5.0 - 15.0 206.03 - 196.03 Shallow Overburden Additional hydraulic monitoring point in north impact area
A

SHM-13-15 210.58 50.0 - 60.0 160.58 - 150.58 Deep Overburden Additional hydraulic monitoring point in north impact area

SHM-99-32X 221.28 72.0 - 82.0 149.28 - 139.28 Deep Overburden Additional hydraulic monitoring point in north impact area

SHM-99-31A 214.34 4.0 - 14.0 210.34 - 200.34 Shallow OB / WT Historically used for hydraulic monitoring purposes

SHM-99-31B 214.39 50.0 - 60.0 164.39 - 154.39 Mid Overburden Historically used for hydraulic monitoring purposes

SHM-99-31C 214.60 68.0 - 78.0 146.6 - 136.60 Deep Overburden Historically used for hydraulic monitoring purposes

SHM-99-34B 224.91 74.5-79.5 150.4 - 145.4 Deep Overburden Historically used for hydraulic monitoring purposes

SHP-05-48A 217.31 1.0 - 2.0 216.31 - 215.31 Shallow Water Table Historically used for hydraulic monitoring purposes

SHP-05-48B 215.96 2.0 - 3.0 213.96 - 212.96 Shallow Water Table Historically used for hydraulic monitoring purposes

SHP-05-49A 216.67 1.0 - 2.0 215.67 - 214.67 Shallow Water Table Historically used for hydraulic monitoring purposes

SHP-05-49B 215.14 2.5 - 3.5 212.64 - 211.64 Shallow Water Table Historically used for hydraulic monitoring purposes

SHM-05-40X 223.34 32.0 - 34.0 191.34 - 189.34 Mid Overburden/Till Additional hydraulic monitoring point in north impact area

SHM-07-03 227.90 25.0 - 35.0 202.9 - 192.90 Shallow Overburden Additional hydraulic monitoring point in north impact area

SHM-07-05X 223.40 56.0 - 66.0 167.4 - 157.40 Bedrock Additional hydraulic monitoring point in north impact area

ua
l

SHM-13-03 212.05 42.0 - 52.0 170.05 - 160.05 Deep OB / Till Additional hydraulic monitoring point in north impact area
Ann

ua
l

SHM-13-04 227.02 20.0 - 30.0 207.02 - 197.02 Shallow Overburden Additional hydraulic monitoring point in north impact area

Sem
i-A

n

SHM-13-06 223.89 36.0 - 46.0 187.89 - 177.89 Deep Overburden/Till Additional hydraulic monitoring point in north impact areaSem

SHM-13-07 225.64 27.0 - 37.0 198.64 - 188.64 Unknown Additional hydraulic monitoring point in north impact area

SHM-13-08 227.90 55.0 - 65.0 172.9 - 162.90 Mid Overburden/Till Additional hydraulic monitoring point in north impact area
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Table 5-2
LTMMP Hydraulic Monitoring Program - 2019
Shepley's Hill Landfill - Devens Massachusetts

Monitoring 
Frequency

Well ID
TOR

Elevation   
(ft)     

Screen 
Interval        
(ft bgs)

Screen Elevation     
(ft)

Formation Type at 
Screen Interval

DQO for Inclusion within the LTMMP 
Addendum

SURFACE WATER

PSP-01 218.14 -- -- Staff Gauge Used for monitoring surface water elevations within PSP

SHSG-13-01G 205.53 -- -- Staff Gauge Monitor water levels in Nonacoicus Brook
al SHSG-13-02G 208.25 -- -- Staff Gauge Monitor water levels in Nonacoicus Brook

Ann
ua

l

SHSG-13-03G 209.99 -- -- Staff Gauge Monitor water levels in Nonacoicus BrookAn

SHSG-14-01G 213.71 -- -- Staff Gauge Monitoring water level elevations northwest outlet of PSP

Notes:
All wells included in the SHL LTM sampling program are to be gauged at minimum annually in addition to those wells listed in Table 5-1(b).
Adapted from SHL Long Term Monitoring and Maintenance Plan Update  (Sovereign, Revised September 2015).
SHL Long-Term Monitoring and Maintenance Plan Addendum  (KGS, 2018).

(*) estimated value derived from Supplemental Groundwater Investigation (Harding ESE, 2003). Annual Hydraulic Only (Fall)
Semi-Annual Hydraulic Only (Spring/Fall)

Destroyed wells removed from program (2017): N4-P1, N4-P2, N4-P3, and SHP-99-34A
TOR - top of RISER elevation using November 2017 SHL Survey data. 

All elevations on Massachusetts State Planar Coordinate System of NAVD 1988.

ft bgs = feet below ground surface
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Table 5-3
Hydraulic Monitoring Data for Spring and Fall 2019

Shepley's Hill Landfill - Devens Massachusetts

Location Well 
Identification

TOR 
Elevation 

(ft)

Depth to 
Bottom           

(ft bPVC)

Depth to 
Water            

(ft bTOR) 
April 11  

2019

Groundwater 
Elevations            
(ft bTOR)¹ 

April 11     
2019

Depth to 
Water            

(ft bTOR) 
October 22 

2019

Groundwater 
Elevations
(ft bTOR)¹ 
October 22 

2019

Screen 
Interval            
(ft TOR)       

Formation 
Type

North Impact Area SHM-05-39A 221.53 38.5 -- -- 12.45 209.08 36.74 - 38.74 M
North Impact Area SHM-05-39B 221.51 66.28 -- -- dry -- 65.74 - 67.74 D
North Impact Area SHM-05-40X 223.19 33.05 13.93 209.26 14.95 208.24 31.93 - 33.93 M
North Impact Area SHM-07-03 227.90 33.20 19.5 208.40 24.00 203.90 24.94 - 34.94 S
North Impact Area SHM-07-05X 223.40 63.90 14.19 209.21 15.30 208.10 54.83 - 64.83 B
North Impact Area SHM-10-01 209.65 70.46 -- -- 4.20 205.45 63.46 - 73.46 D
North Impact Area SHM-10-02 223.03 63.92 -- -- 18.24 204.79 55.84 - 65.84 M
North Impact Area SHM-10-03 232.05 56.22 -- -- 26.87 205.18 60.78 - 70.78 M
North Impact Area SHM-10-04 212.61 64.05 -- -- 6.69 205.92 57.61 - 67.61 M
North Impact Area SHM-10-05A 235.09 57.50 -- -- 25.72 209.37 49.68 - 59.68 M
North Impact Area SHM-10-08 214.36 56.33 -- -- 9.97 204.39 48.50 - 58.50 D
North Impact Area SHM-10-10 217.11 66.30 -- -- 11.05 206.06 57.71 - 67.71 D
North Impact Area SHM-13-01 208.08 50.68 -- -- 3.48 204.60 41.31 - 51.31 M
North Impact Area SHM-13-02 218.72 71.88 -- -- 13.03 205.69 61.80 - 71.80 D
North Impact Area SHM-13-03 212.05 50.96 4.88 207.17 5.68 206.37 44.14 - 54.14 D
North Impact Area SHM-13-04 227.02 29.46 18.71 208.31 19.71 207.31 19.68 - 29.68 S
North Impact Area SHM-13-05 225.14 84.80 -- -- 17.15 207.99 74.75 - 84.75 D
North Impact Area SHM-13-06 223.89 44.94 17.00 206.89 17.72 206.17 35.66 - 45.66 D
North Impact Area SHM-13-07 225.64 34.79 18.47 207.17 19.23 206.41 26.53 - 36.53 M
North Impact Area SHM-13-08 227.90 64.05 20.9 207.00 20.90 207.00 54.71 - 64.71 D
North Impact Area SHM-13-14D 210.48 56.63 -- -- 3.98 206.50 48.20 - 58.20 D
North Impact Area SHM-13-14S 210.55 17.55 -- -- 4.12 206.43 8.36 - 18.36 S
North Impact Area SHM-13-15 210.58 61.88 -- -- 4.32 206.26 54.60 - 64.60 D
North Impact Area SHM-99-31A 214.34 15.83 -- -- 3.98 210.36 5.52 - 15.52 S
North Impact Area SHM-99-31B 214.39 61.50 -- -- 4.85 209.54 51.87 - 61.87 M
North Impact Area SHM-99-31C 214.60 78.85 -- -- 5.15 209.45 69.96 - 79.96 D
North Impact Area SHM-99-32X 221.28 84.10 -- -- 10.80 210.48 74.16 - 84.16 D
North Impact Area SHP-99-34B 224.91 74.20 -- -- 13.80 211.11 76.72 - 81.72 D
North Impact Area SHP-05-48A 217.31 5.42 -- -- 3.82 213.49 5.22 -6.22 S
North Impact Area SHP-05-48B 215.96 5.25 3.20 212.76 2.84 213.12 4.93 - 5.93 S
North Impact Area SHP-05-49A 216.67 6.02 5.50 211.17 5.68 210.99 5.33 - 6.33 S
North Impact Area SHP-05-49B 215.14 5.40 3.97 211.17 4.18 210.96 4.25 - 6.25 S

Nearfield Area EPA-PZ-2012-1A 223.79 27.90 10.84 212.95 12.15 211.64 23.88 -28.88 S
Nearfield Area EPA-PZ-2012-1B 223.53 77.80 10.56 212.97 11.80 211.73 23.72 - 78.72 D
Nearfield Area EPA-PZ-2012-2A 223.38 28.40 10.39 212.99 11.42 211.96 23.66 - 28.66 S
Nearfield Area EPA-PZ-2012-2B 223.37 83.40 10.42 212.95 11.44 211.93 78.62 - 83.62 D
Nearfield Area EPA-PZ-2012-3A 222.65 27.93 10.2 212.45 11.68 210.97 23.45 - 28.45 S
Nearfield Area EPA-PZ-2012-3B 222.57 77.05 10.17 212.40 11.60 210.97 73.32 - 78.32 D
Nearfield Area EPA-PZ-2012-4A 226.60 28.00 14.37 212.23 15.92 210.68 23.30 - 28.30 S
Nearfield Area EPA-PZ-2012-4B 226.39 77.00 15.24 211.15 15.76 210.63 72.88 - 77.88 D
Nearfield Area EPA-PZ-2012-5A 220.01 27.43 7.50 212.51 8.96 211.05 23.68 - 28.68 S
Nearfield Area EPA-PZ-2012-5B 219.38 85.78 6.91 212.47 8.24 211.14 83.18 - 88.18 D
Nearfield Area EPA-PZ-2012-6A 234.25 33.40 21.89 212.36 23.68 210.57 28.54 - 33.54 S
Nearfield Area EPA-PZ-2012-6B 234.08 82.00 21.85 212.23 23.55 210.53 78.23 - 83.23 D
Nearfield Area EPA-PZ-2012-7A 234.16 29.40 22.95 211.21 27.79 206.37 24.74 - 29.74 S
Nearfield Area EPA-PZ-2012-7B 234.03 64.55 21.83 212.20 23.39 210.64 59.75 - 64.75 D
Nearfield Area SHP-2017-01 229.63 78.35 18.54 211.09 20.17 209.46 74.0 - 79.0 O
Nearfield Area SHP-2017-02 230.05 94.02 19.28 210.77 20.80 209.25 89.5 - 94.5 O
Nearfield Area SHL-13 220.71 21.00 -- -- 6.59 214.12 6.73 - 21.73 S
Nearfield Area SHL-22 219.58 112.95 -- -- 8.68 210.90 105.68 - 115.68 D/T
Nearfield Area SHL-23 241.29 35.66 -- -- 30.21 211.08 24.85 - 34.85 O
Nearfield Area SHL-5 217.60 13.95 -- -- 5.65 R 211.95 R 3.70 - 13.70 D
Nearfield Area SHL-8D 220.78 69.00 -- -- 8.21 212.57 70.95 - 72.95 D 
Nearfield Area SHL-8S 220.97 56.24 -- -- 8.33 212.64 54.14 - 56.14 S
Nearfield Area SHL-9 221.95 24.12 -- -- 12.18 209.77 16.23 - 26.23 S
Nearfield Area SHM-10-06 232.91 81.30 -- -- 20.00 212.91 72.38 -82.38 D
Nearfield Area SHM-10-06A 248.54 89.23 -- -- 35.30 213.24 79.58 - 89.58 D
Nearfield Area SHM-93-22B 219.39 92.70 7.12 212.27 8.48 210.91 82.55 - 92.55 M
Nearfield Area SHM-93-22C 220.69 142.80 -- -- 9.85 210.84 126.07 - 136.07 D
Nearfield Area SHM-96-5B 218.92 88.75 6.24 212.68 7.49 211.43 81.54 - 91.54 D/T
Nearfield Area SHM-96-5C 218.39 79.75 -- -- 6.97 211.42 51.0 - 61.0 M
Nearfield Area SHP-05-45A 228.48 27.30 -- -- 17.73 210.75 22.16 - 27.16 S
Nearfield Area SHP-05-45B 229.11 75.30 -- -- 18.42 210.69 67.39 - 77.39 M
Nearfield Area SHP-05-46A 228.18 27.30 -- -- 16.95 211.23 21.87 - 26.87 M
Nearfield Area SHP-05-46B 227.60 75.80 14.77 212.83 16.30 211.30 66.57 - 76.57 S
Nearfield Area SHP-05-47A 217.39 6.02 4.19 213.20 5.56 211.83 5.04 - 6.04 S
Nearfield Area SHP-05-47B 215.40 5.95 2.23 213.17 2.43 212.97 5.07 - 6.07 S
Nearfield Area SHP-2016-06A 241.90 85.65 27.79 214.11 30.17 211.73 82.85 - 87.85 B
Nearfield Area SHP-2016-06B 241.89 112.00 20.31 221.58 24.05 217.84 103.84 - 113.84 B
Nearfield Area SHP-2016-06C 241.92 133.60 19.49 222.43 23.75 218.17 124.87 - 134.87 B
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Table 5-3
Hydraulic Monitoring Data for Spring and Fall 2019

Shepley's Hill Landfill - Devens Massachusetts

Location Well 
Identification

TOR 
Elevation 

(ft)

Depth to 
Bottom           

(ft bPVC)

Depth to 
Water            

(ft bTOR) 
April 11  

2019

Groundwater 
Elevations            
(ft bTOR)¹ 

April 11     
2019

Depth to 
Water            

(ft bTOR) 
October 22 

2019

Groundwater 
Elevations
(ft bTOR)¹ 
October 22 

2019

Screen 
Interval            
(ft TOR)       

Formation 
Type

Nearfield Area SHP-2016-1A 227.27 25.82 14.65 212.62 16.85 212.47  R 15.59 - 25.59 S
Nearfield Area SHP-2016-1B 227.24 86.50 16.19 211.05 17.75 209.49 77.56 - 87.56 D
Nearfield Area SHP-2016-2A 225.93 27.45 13.69 212.24 15.41 210.52 22.20 - 27.20 S
Nearfield Area SHP-2016-2B 225.95 87.98 13.78 212.17 16.29 209.66 82.22 - 87.22 D
Nearfield Area SHP-2016-3A 223.18 27.58 10.90 212.28 12.50 210.68 22.05 - 27.05 S
Nearfield Area SHP-2016-3B 223.18 87.74 10.91 212.27 12.37 210.81 82.05 - 87.05 D
Nearfield Area SHP-2016-4A 229.97 32.83 17.73 212.24 24.83 205.14 27.40 - 32.40 S
Nearfield Area SHP-2016-4B 229.75 92.70 17.57 212.18 19.10 210.65 87.18 - 92.18 D
Nearfield Area SHP-2016-5A 227.01 32.84 14.77 212.24 16.10 210.91 27.13 - 32.13 S
Nearfield Area SHP-2016-5B 226.95 92.71 14.77 212.18 16.28 210.67 87.07 - 92.07 D

Nearfield Area ² SHM-05-41A 222.48 40.75 -- -- 11.95 210.53 41.76 - 43.76 S
Nearfield Area ² SHM-05-41B 222.33 64.05 11.60 210.73 R -- 61.83 - 63.83 M
Nearfield Area ² SHM-05-41C 222.57 87.71 10.82 211.75 12.15 210.42 97.66 - 92.66 D
Nearfield Area ² SHM-05-42A 216.81 44.19 -- -- 8.05 208.76 43.16 - 45.16 S
Nearfield Area ² SHM-05-42B 216.80 73.71 -- -- 7.50 209.30 73.15 - 75.15 M
Nearfield Area ² SHM-10-16 219.23 87.48 -- -- 8.62 210.61 77.51 - 87.51 D

Landfill Area N5-P1 242.65 99.75 -- -- 24.00 218.65 97.69 - 99.69 B
Landfill Area N5-P2 242.69 32.80 -- -- 24.25 218.44 25.23 - 30.23 B
Landfill Area N6-P1 258.60 90.78 34.59 224.01 36.68 221.92 88.39 - 90.39 B
Landfill Area N7-P1 255.59 71.30 -- -- 31.15 224.44 68.41 - 70.41 B
Landfill Area N7-P2 256.04 37.32 -- -- 31.20 224.84 31.86 - 36.86 O
Landfill Area SHL-1 272.27 8.13 -- -- 7.75 264.52 2.51 - 5.51 O
Landfill Area SHL-18 237.56 28.51 -- -- 25.12 212.44 7.89 - 27.89 O
Landfill Area SHM-10-07 246.82 50.18 -- -- 27.08 219.74 41.84 - 51.84 M
Landfill Area SHM-10-11 263.76 62.30 38.17 225.59 40.23 223.53 52.60 - 62.60 D
Landfill Area SHM-10-12 255.17 57.34 -- -- 33.75 221.42 47.60 - 57.60 M
Landfill Area SHM-10-13 244.77 73.30 -- -- 25.95 218.82 63.26 - 73.26 D
Landfill Area SHM-10-14 237.62 82.85 -- -- 20.48 217.14 62.82 - 82.82 D
Landfill Area SHM-10-15 243.68 56.70 -- -- 24.40 219.28 46.73 - 56.73 M
Landfill Area SHP-2016-07A 265.30 31.80 15.56 249.74 dry -- 24.32 - 34.32 B
Landfill Area SHP-2016-07B 265.33 79.90 22.02 243.31 35.80 229.53 72.35 - 82.35 B
Landfill Area SHP-95-27X 237.45 `42.72 -- -- 14.03 223.42 32.64 - 42.64 O
Landfill Area SHP-99-01B 273.16 10.00 -- -- 9.85 263.31 5.40 - 9.40 O
Landfill Area SHP-99-01C 274.15 32.05 -- -- 24.54 249.61 21.69 - 31.69 B
Landfill Area SHP-99-29X 243.34 30.90 20.82 222.52 23.95 219.39 20.88 - 30.88 S 
Landfill Area SHP-99-35X 258.23 41.60 34.54 223.69 36.35 221.88 31.96 - 41.96 S 
Shepley's Hill 20-1 278.52 56.33 -- -- 39.50 239.02 40.74 - 56.44 B
Shepley's Hill 27-1 270.66 66.30 -- -- 41.12 229.54 60.82 - 65.82 B
Shepley's Hill 27-2 275.15 69.62 -- -- 47.45 227.70 60.08 - 70.08 B
Shepley's Hill CAP-2B 250.21 58.27 -- -- 22.80 227.41 53.55 -58.55 B
Shepley's Hill CH-1D 250.59 97.32 -- -- 21.80 228.79 87.13 - 97.13 B
Shepley's Hill CH-1S 250.63 43.00 -- -- 22.00 228.63 38.17 - 43.17 B
Shepley's Hill MW-1 251.84 11.52 -- -- dry -- 6.58 - 8.58³ O
Shepley's Hill MW-11A 258.57 9.05 -- -- 8.90 249.67 4.18 - 6.18³ O
Shepley's Hill MW-14 256.61 9.65 -- -- dry -- 5.14 - 7.14³ O
Shepley's Hill MW-16 270.23 9.56 -- -- 9.55 260.68 5.18 - 7.18³ O
Shepley's Hill MW-22 267.64 8.80 -- -- dry -- 4.70 - 6.70³ O
Shepley's Hill MW-4-1 247.33 7.70 -- -- dry -- 3.72 - 5.72³ O
Shepley's Hill MW-7 249.10 12.02 -- -- dry -- 6.98 - 8.98³ O
Shepley's Hill MW-9 243.91 12.20 -- -- dry -- 7.65 - 9.65³ O
Shepley's Hill Q4-1 268.38 42.32 -- -- 32.70 235.68 32.18 - 42.18 B
Shepley's Hill Q5-1 260.99 53.43 -- -- 28.53 232.46 50.67 - 53.67 B
Shepley's Hill Well 3-2 268.20 58.95 -- -- 39.53 228.67 55.92 - 59.92 B
Barrier Wall N1-P1 229.92 73.00 -- -- 12.99 216.93 67.14 - 72.14 D
Barrier Wall N1-P2 229.93 48.25 -- -- 13.01 216.92 42.15 - 47.15 M
Barrier Wall N1-P3 230.08 21.10 -- -- 12.97 217.11 14.30 - 19.30 S
Barrier Wall N2-P1 222.01 41.76 -- -- 4.65 217.36 36.46 - 41.46 B
Barrier Wall N2-P2 222.16 12.73 -- -- 4.99 217.17 5.61 - 10.61 S
Barrier Wall N3-P1 220.83 37.95 -- -- 4.15 216.68 35.02 - 37.02 S
Barrier Wall N3-P2 220.84 12.51 -- -- 3.85 216.99 6.03 - 11.03 S
Barrier Wall PZ-12-01 237.55 35.70 20.42 217.13 20.12 217.43 27.70 - 37.70 S
Barrier Wall PZ-12-02 237.79 34.45 19.57 218.22 20.08 217.71 28.04 - 38.04 S
Barrier Wall PZ-12-03 236.40 36.60 19.54 216.86 19.95 216.45 27.55 - 37.55 S
Barrier Wall PZ-12-04 238.20 32.00 18.96 219.24 19.90 218.30 27.15 - 37.15 S
Barrier Wall PZ-12-05 238.73 34.71 21.62 217.11 21.09 217.64 28.65 - 38.65 M
Barrier Wall PZ-12-06 242.18 33.85 22.73 219.45 23.64 218.54 28.76 - 38.76 M
Barrier Wall PZ-12-07 244.59 33.19 27.70 216.89 27.08 217.51 23.79 - 33.79 M
Barrier Wall PZ-12-08 244.83 32.34 24.08 220.75 26.41 218.42 21.09 - 35.09 M
Barrier Wall PZ-12-09 241.93 33.19 23.89 218.04 23.97 217.96 23.50 - 33.50 S
Barrier Wall PZ-12-10 242.28 32.35 21.71 220.57 22.81 219.47 23.30 - 33.30 S
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Table 5-3
Hydraulic Monitoring Data for Spring and Fall 2019

Shepley's Hill Landfill - Devens Massachusetts

Location Well 
Identification

TOR 
Elevation 

(ft)

Depth to 
Bottom           

(ft bPVC)

Depth to 
Water            

(ft bTOR) 
April 11  

2019

Groundwater 
Elevations            
(ft bTOR)¹ 

April 11     
2019

Depth to 
Water            

(ft bTOR) 
October 22 

2019

Groundwater 
Elevations
(ft bTOR)¹ 
October 22 

2019

Screen 
Interval            
(ft TOR)       

Formation 
Type

Barrier Wall SHL-10 248.02 38.62 31.14 216.88 30.56 217.46 25.40 - 40.40 S
Barrier Wall SHL-11 235.47 29.81 18.57 216.90 18.05 217.42 13.52 - 28.52 S
Barrier Wall SHL-19 240.50 32.52 23.56 216.94 22.97 217.53 21.91 - 31.91 S
Barrier Wall SHL-20 235.95 49.45 17.38 218.57 18.00 217.95 40.23 - 50.23 D
Barrier Wall SHL-3 246.95 33.95 -- -- 29.35 217.60 25.15 - 35.15 M
Barrier Wall SHL-4 227.48 14.70 10.68 216.80 10.00 217.48 4.40 - 14.40 S
Barrier Wall SHM-11-02 240.73 68.59 21.91 218.82 22.32 218.41 41.07 - 51.07³ B
Barrier Wall SHM-11-06 236.17 35.80 19.36 216.81 20.11 216.06 27.84 - 37.84 S
Barrier Wall SHM-11-07 240.83 48.01 -- -- 22.40 218.43 43.61 - 48.61 B
Barrier Wall SHP-01-36X 223.95 12.80 7.71 216.24 6.67 217.28 6.96 - 11.98 S
Barrier Wall SHP-01-37X 222.79 10.40 6.46 216.33 5.85 216.94 5.12 - 10.12 S
Barrier Wall SHP-01-38A 220.86 9.07 4.05 216.81 3.32 217.54 3.59 - 8.59 S
Barrier Wall SHP-01-38B 221.03 25.53 4.25 216.78 3.49 217.54 20.15 - 25.15 D
Barrier Wall SHP-05-43 260.17 61.18 44.73 215.44 45.05 215.12 52.29 - 62.29 S
Barrier Wall SHP-05-44 258.55 60.70 41.77 216.78 42.41 216.14 53.99 - 63.99 M
Barrier Wall RSK-7 222.01 11.10 -- -- 4.63 217.38 5.45 - 10.45 S
Barrier Wall RSK-15 225.54 14.62 -- -- 8.05 217.49 9.85 - 14.85 S
Barrier Wall RSK-19 218.76 9.54 -- -- 1.35 217.41 4.98 - 9.98 S
Barrier Wall RSK-25 239.21 26.39 -- -- 21.69 217.52 20.68 - 25.68 S
Barrier Wall RSK-27 241.45 26.11 -- -- 22.37 219.08 21.22 - 26.22 S
Barrier Wall RSK-28 239.24 25.91 -- -- 20.75 218.49 21.40 - 26.40 S
Barrier Wall RSK-32 236.91 25.93 -- -- 18.61 218.30 21.04 - 26.04 S
Barrier Wall RSK-34 233.16 23.85 -- -- 16.06 217.10 18.61 - 23.61 S
Barrier Wall RSK-35 233.64 25.49 -- -- 17.01 216.63 22.65 - 26.65 S
Barrier Wall RSK-37 220.55 8.78 -- -- 3.10 217.45 33.91 - 38.91 S
Upgradient SHL-12 248.62 28.23 -- -- 22.58 226.04 16.40 - 31.40 O
Upgradient SHL-15 259.92 26.16 -- -- 20.47 239.45 15.40 - 25.40 O
Upgradient SHL-17 233.79 18.17 -- -- 8.88 224.91 7.91 - 17.91 O
Upgradient SHL-24 238.75 120.38 -- -- 15.79 222.96 111.96 - 121.96 D/B
Upgradient SHL-7 236.33 23.50 -- -- 18.14 218.19 12.55 - 22.55 O
Upgradient SHM-93-10D 248.01 58.41 -- -- 30.03 217.98 48.70 - 58.70³ B
Upgradient SHM-93-18B 237.31 91.17 -- -- 18.64 218.67 80.60 - 90.60 O
Upgradient SHM-93-24A 238.42 25.22 -- -- 16.12 222.30 16.23 - 26.23 O

Upgradient/AOC32 32M-01-14XOB 256.56 29.49 -- -- 26.38 230.18 19.56 -29.56 O
Upgradient/AOC32 32M-92-01X 260.17 25.80 -- -- 11.38 248.79 15.61 - 25.61 O
Upgradient/AOC32 32Z-01-07XOB 259.48 24.34 -- -- 19.38 240.10 14.50 - 24.50 O
Upgradient/AOC32 SHL-25 258.01 36.01 -- -- 27.68 230.33 25.23 - 35.23 O
Upgradient/AOC32 32M-01-14XBR 255.26 42.05 -- -- 24.65 230.61 35.80 - 45.80 B
Upgradient/AOC32 32M-01-15XBR 257.70 43.64 -- -- 22.57 235.13 34.50 - 44.50 B
Upgradient/AOC32 32M-01-16XBR 257.50 30.11 -- -- 24.54 232.96 21.0 - 31.0 B

Surface Water PSP-01 218.14 -- 1.50 216.32 2.8 217.62 (3.32 ft mark) SW
Surface Water SHSG-13-01G 205.53 -- -- -- 1.5 203.03 (4 ft mark) SW
Surface Water SHSG-13-02G 208.25 -- -- -- obstructed view -- (4 ft mark) SW
Surface Water SHSG-13-03G 209.99 -- -- -- obstructed view -- (6 ft mark) SW
Surface Water SHSG-14-01G 213.71 -- -- -- 2.3 213.01 (3 ft mark) SW

Notes:
S = shallow overburden

M = mid overburden

²  = wells listed in LTMMP Table 1 as located in NIA but verified to be in Nearfield Area D = deep overburden
³ = screen interval approximated based boring log depth and DTB (no well construction log) O =  overburden
R = rejected gauging measurement or use in contouring T = till
TOR = top of riser (referenced measuring point) B =  bedrock
ft bPVC = feet below top of PVC riser SW = surface water
ft bTOR = feet below top of riser "--"  = no data 
Destroyed wells removed from program (2017): N4-P1, N4-P2, N4-P3, and SHP-99-34A
All coordinates are on the Massachusetts State Plane Coordinate System of NAD 1983 and vertically on NAVD 1988. 
Control Point S127-S is referenced benchmark per 2017 Survey Report Rev 3 Nov 2017 and Survey Report Jan 2018.

¹ = Groundwater Elevations used to construct 2019 SHL Annual Report Figures 5-2 and 5-3, 
unless rejected (R) or bedrock well (bolded). Elevations that were an anomaly from historical 
trends were not used in contouring. Bedrock wells were not used in contouring. 

Indicates well clusters where 
interpreted contours based on 
average of water levels
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

N-1, P-1 (3/4 inch, stickup) - DTW (ft) 14.24 14.39 13.31 - 17.44 - 13.89 - 14.05 - - 16.88 - - - - - 13.86 - - - 14.53 - - - 14.02 14.39 13.8 - 14.26 - 12.99

229.92 GW/SW Elev. (ft) 215.68 215.53 216.61 - 212.48 - 216.03 - 215.87 - - 213.04 - - - - - 216.06 - - - 215.39 - - - 215.9 215.53 216.12 - 215.66 - 216.93

N-1, P-2 (3/4 inch, stickup) - DTW (ft) 13.89 14.34 13.26 - 17.44 - 13.85 - 13.95 - - 13.84 - - - - - 13.74 - - - 14.44 - - 13.84 - 13.94 13.75 - 14.11 - 13.01

229.93 GW/SW Elev. (ft) 216.04 215.59 216.67 - 212.49 - 216.08 - 215.98 - - 216.09 - - - - - 216.19 - - - 215.49 - - 216.09 - 215.99 216.18 - 215.82 - 216.92

N-1, P-3 (3/4 inch, stickup) - DTW (ft) 13.48 13.81 13.80 - 17.48 - 13.55 - 13.21 - - 13.29 - - - - - 13.02 - - - 13.85 - - 13.28 - 13.64 13.40 - 13.85 - 12.97

230.08 GW/SW Elev. (ft) 216.60 216.27 216.28 - 212.60 - 216.53 - 216.87 - - 216.79 - - - - - 217.06 - - - 216.23 - - 216.80 - 216.44 216.68 - 216.23 - 217.11

N-2, P-1 (3/4 inch, stickup) - DTW (ft) 5.30 5.59 4.49 - 9.08 - 5.40 - 4.99 - - 5.12 - - - - - 4.79 - - - - - - 4.94 - - 5.00 - 5.41 - 4.65

222.01 GW/SW Elev. (ft) 216.71 216.42 217.52 - 212.93 - 216.61 - 217.02 - - 216.89 - - - - - 217.22 - - - - - - 217.07 - - 217.01 - 216.6 - 217.36

N-2, P-2 (3/4 inch, stickup) - DTW (ft) 5.15 5.35 4.31 - 8.09 - 5.20 - 4.86 - - 4.92 - - - - - 4.60 - - - - - - 5.03 - - 5.21 - 5.50 - 4.99

222.16 GW/SW Elev. (ft) 217.01 216.81 217.85 - 214.07 - 216.96 - 217.30 - - 217.24 - - - - - 217.56 - - - - - - 217.13 - - 216.95 - 216.66 - 217.17

N-3, P-1 (3/4 inch, stickup) - DTW (ft) 3.93 4.20 3.18 - 7.70 - 4.05 - 3.60 - - 3.77 - - - - - 3.39 - - - - - - 3.71 - - 4.30 - 4.45 - 4.15

220.83 GW/SW Elev. (ft) 216.9 216.63 217.65 - 213.13 - 216.78 - 217.23 - - 217.06 - - - - - 217.44 - - - - - - 217.12 - - 216.53 - 216.38 - 216.68

N-3, P-2 (3/4 inch, stickup) - DTW (ft) 3.96 4.22 3.12 - 8.70 - 4.05 - 3.64 - - 3.81 - - - - - 3.43 - - - - - - 3.68 - - 3.80 - 4.23 - 3.85

220.84 GW/SW Elev. (ft) 216.88 216.62 217.72 - 212.14 - 216.79 - 217.2 - - 217.03 - - - - - 217.41 - - - - - - 217.16 - - 217.04 - 216.61 - 216.99

N-5, P-1 (3/4 inch, stickup) - DTW (ft) 24.36 23.54 23.27 - 24.70 - 23.87 - 24.22 - - - 23.26 - - - - 24.80 - - - 24.09 - - - 25.01 22.67 23.80 - 23.02 - 24.00

242.65 GW/SW Elev. (ft) 218.29 219.11 219.38 - 217.95 - 218.78 - 218.43 - - - 219.39 - - - - 217.85 - - - 218.56 - - - 217.64 219.98 218.85 - 219.63 - 218.65

N-5, P-2 (3/4 inch, stickup) - DTW (ft) 24.88 23.70 23.47 - 24.40 - 24.58 - 24.74 - - - 23.32 - - - - 24.75 - - - 24.00 - - - - 23.06 24.11 - 23.36 - 24.25

242.69 GW/SW Elev. (ft) 217.81 218.99 219.22 - 218.29 - 218.11 - 217.95 - - - 219.37 - - - - 217.94 - - - 218.69 - - - - 219.63 218.58 - 219.33 - 218.44

N-6, P-1 (3/4 inch, stickup) - DTW (ft) 37.95 37.04 36.94 - 37.88 - 37.75 - 38.10 - - - 36.62 - - - - 38.10 - - - - - - 38.86 - - 37.25 35.92 35.85 34.59 36.68

258.60 GW/SW Elev. (ft) 220.65 221.56 221.66 - 220.72 - 220.85 - 220.50 - - - 221.98 - - - - 220.50 - - - - - - 219.74 - - 221.35 222.68 222.75 224.01 221.92

N-7, P-1 (3/4 inch, stickup) - DTW (ft) 31.70 31.29 30.83 - 31.81 - 31.45 - 32.21 - - - 30.27 - - - - 32.30 - - - - - - 33.01 - 30.32 30.95 - 29.54 - 31.15

255.59 GW/SW Elev. (ft) 223.89 224.30 224.76 - 223.78 - 224.14 - 223.38 - - - 225.32 - - - - 223.29 - - - - - - 222.58 - 225.27 224.64 - 226.05 - 224.44

N-7, P-2 (3/4 inch, stickup) - DTW (ft) 31.85 31.49 31.09 - 32.00 - 31.61 - 32.41 - - - 30.43 - - - - - 32.43 - - 32.28 - - 33.23 - 30.51 31.18 - 30.08 - 31.20

256.04 GW/SW Elev. (ft) 224.19 224.55 224.95 - 224.04 - 224.43 - 223.63 - - - 225.61 - - - - - 223.61 - - 223.76 - - 222.81 - 225.53 224.86 - 225.96 - 224.84

SHL-1 (2 inch, stickup) - DTW (ft) - - NR - Obst. - Dry - 2.27 - Dry - - - - - - - - - - - - 8.01 - - Dry - 2.69 4.83 - 3.27 - 7.75

272.27 GW/SW Elev. (ft) - -  @ 7.53' - - - 270.00 - - - - - - - - - - - - - - 264.26 - - - - 269.58 267.44 - 269.00 - 264.52

SHL-3 (2 inch, stickup) - DTW (ft) 29.05 29.70 28.71 - 32.00 - 29.20 - 29.56 - - 30.33 - - - - - 29.20 - - - - - - 29.24 - - 29.24 - 30.14 - 29.35

246.95 GW/SW Elev. (ft) 217.90 217.25 218.24 - 214.95 - 217.75 - 217.39 - - 216.62 - - - - - 217.75 - - - - - - 217.71 - - 217.71 - 216.81 - 217.60

SHL-4 (2 inch, stickup) - DTW (ft) 10.29 10.62 9.89 - 13.75 - 10.49 - 10.40 - - 10.38 - - - - - 10.13 - - - - - - 9.27 - 10.51 10.00 10.40 10.70 10.68 10.00

227.48 GW/SW Elev. (ft) 217.19 216.86 217.59 - 213.73 - 216.99 - 217.08 - - 217.10 - - - - - 217.35 - - - - - - 218.21 - 216.97 217.48 217.08 216.78 216.80 217.48

SHL-5 (2 inch, stickup) - DTW (ft) 2.86 4.79 1.50 - 6.60 - 2.55 - 6.45 - - 2.77 - - - - - 6.56 - - - - - - 4.27 - - 2.50 - 2.72 - 5.65

217.60 GW/SW Elev. (ft) 214.74 212.81 216.10 - 211.00 - 215.05 - 211.15 - - 214.83 - - - - - 211.04 - - - - - - 213.33 - - 215.10 - 214.88 - 211.95

SHL-7 (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 15.86 17.19 - 16.50 - 18.14

236.33 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 220.47 219.14 - 219.83 - 218.19

SHL-8S (2 inch, stickup) - DTW (ft) 7.54 8.21 6.81 - 9.70 - 6.90 - 8.57 - - 7.58 - - - - - 8.48 - - - - - - 8.01 - - 7.27 - 7.52 - 8.33

220.97 GW/SW Elev. (ft) 213.43 212.76 214.16 - 211.27 - 214.07 - 212.40 - - 213.39 - - - - - 212.49 - - - - - - 212.96 - - 213.70 - 213.45 - 212.64

SHL-8D (2 inch, stickup) - DTW (ft) 7.46 8.11 6.80 - 9.55 - 6.80 - 8.56 - - 7.52 - - - - - 8.48 - - - - - - 7.94 - - 7.12 - 7.42 - 8.21

220.78 GW/SW Elev. (ft) 213.32 212.67 213.98 - 211.23 - 213.98 - 212.22 - - 213.26 - - - - - 212.30 - - - - - - 212.84 - - 213.66 - 213.36 - 212.57

SHL-9 (2 inch, stickup) - DTW (ft) 9.68 10.31 16.09 - 11.10 - 8.67 - 11.36 - - 9.56 - - - - - 11.46 - - - - - - 10.48 - - 9.30 - 9.46 - 12.18

221.95 GW/SW Elev. (ft) 212.27 211.64 205.86 - 210.85 - 213.28 - 210.59 - - 212.39 - - - - - 210.49 - - - - - - 211.47 - - 212.65 - 212.49 - 209.77

SHL-10 (2 inch, stickup) - DTW (ft) 30.28 31.04 30.01 - 33.70 - 30.56 - 31.09 - - 33.94 - - - - - 30.78 - - - - - - - - 30.71 29.94 30.69 37.45 31.14 30.56

248.02 GW/SW Elev. (ft) 217.74 216.98 218.01 - 214.32 - 217.46 - 216.93 - - 214.08 - - - - - 217.24 - - - - - - - - 217.31 218.08 217.33 210.57 216.88 217.46

SHL-11 (2 inch, stickup) - DTW (ft) 18.55 18.70 17.81 - 21.70 - 18.50 - 18.49 - - - - 18.42 - - - 19.70 - - 18.88 - 19.16 - 18.43 - 18.44 18.20 18.36 18.57 18.57 18.05

235.47 GW/SW Elev. (ft) 216.92 216.77 217.66 - 213.77 - 216.97 - 216.98 - - - - 217.05 - - - 215.77 - - 216.59 - 216.31 - 217.04 - 217.03 217.27 217.11 216.90 216.90 217.42

SHL-12 (4 inch, stickup) - DTW (ft) - - - - - - 22.65 - 23.70 - - - - - - 21.61 - - - - - 18.49 - - - 24.59 21.91 22.10 - 20.73 - 22.58

248.62 GW/SW Elev. (ft) - - - - - - 225.97 - 224.92 - - - - - - 227.01 - - - - - 230.13 - - - 224.03 226.71 226.52 - 227.89 - 226.04

SHL-13 (2 inch, stickup) - DTW (ft) 6.61 7.30 5.58 - 9.23 - 6.02 - 6.95 - - 6.36 - - - - - 6.83 - - - - - - 6.73 - - 6.21 - 6.59 - 6.59

220.71 GW/SW Elev. (ft) 214.10 213.41 215.13 - 211.48 - 214.69 - 213.76 - - 214.35 - - - - - 213.88 - - - - - - 213.98 - - 214.50 - 214.12 - 214.12

SHL-15 (4 inch, stickup) - DTW (ft) 18.87 17.58 17.44 - 20.32 - 16.11 - 20.23 - - - - - - 17.81 - - - - - 18.49 - - 20.46 - 16.63 18.38 - 17.68 - 20.47

259.92 GW/SW Elev. (ft) 241.05 242.34 242.48 - 239.60 - 243.81 - 239.69 - - - - - - 242.11 - - - - - 241.43 - - 239.46 - 243.29 241.54 - 242.24 - 239.45

SHL-17 (4 inch, stickup) - DTW (ft) - - - - - - 7.75 - IA - - 6.87 - - - - - - - - - - - - 9.74 - 7.04 6.86 - 5.60 - 8.88

233.79 GW/SW Elev. (ft) - - - - - - 226.04 - Flooding - - 226.92 - - - - - - - - - - - - 224.05 - 226.75 226.93 - 228.19 - 224.91

SHL-18 (4 inch, stickup) - DTW (ft) 18.61 19.39 18.30 - 21.55 - 18.71 - 19.60 - - 18.97 - - - - - 19.38 - - - 19.76 - - 19.39 - 18.75 18.26 - 18.64 - 25.12

237.56 GW/SW Elev. (ft) 218.95 218.17 219.26 - 216.01 - 218.85 - 217.96 - - 218.59 - - - - - 218.18 - - - 217.80 - - 218.17 - 218.81 219.30 - 218.92 - 212.44

SHL-19 (4 inch, stickup) - DTW (ft) 22.61 23.39 22.14 - 26.25 - 22.98 - 23.55 - - - - 23.47 - - - 23.20 - - - - - - 23.19 - 23.13 20.09 23.04 23.18 23.56 22.97
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

240.50 GW/SW Elev. (ft) 217.89 217.11 218.36 - 214.25 - 217.52 - 216.95 - - - - 217.03 - - - 217.30 - - - - - - 217.31 - 217.37 220.41 217.46 217.32 216.94 217.53

SHL-20 (4 inch, stickup) - DTW (ft) 18.48 18.30 17.84 - 20.30 - 18.40 - 18.79 - - - - 18.07 - - - 18.58 - - 18.60 - 19.10 - 18.76 - 17.70 18.00 17.68 18.91 17.38 18.00

235.95 GW/SW Elev. (ft) 217.47 217.65 218.11 - 215.65 - 217.55 - 217.16 - - - - 217.88 - - - 217.37 - - 217.35 - 216.85 - 217.19 - 218.25 217.95 218.27 217.04 218.57 217.95

SHL-21 (4 inch, stickup) - DTW (ft) 45.24 45.89 44.94 - 47.85 - 44.70 - 46.71 - - - - - - - - 46.41 - - - - - - - - - - - - - -

260.00 GW/SW Elev. (ft) 214.76 214.11 215.06 - 212.15 - 215.30 - 213.29 - - - - - - - - 213.59 - - - - - - - - - - - - - -

SHL-22 (4 inch, stickup) - DTW (ft) 7.32 8.09 6.67 - 8.70 - 6.46 - 8.86 - - - - 7.50 - - - 9.07 - - - - - - - 8.17 - 7.15 - 7.22 - 8.68

219.58 GW/SW Elev. (ft) 212.26 211.49 212.91 - 210.88 - 213.12 - 210.72 - - - - 212.08 - - - 210.51 - - - - - - - 211.41 - 212.43 - 212.36 - 210.90

SHL-23 (4 inch, stickup) - DTW (ft) 28.35 28.69 27.70 - 29.70 - 26.30 - 30.35 - - - - - - - 28.58 30.71 - - - 29.69 - - - 29.63 26.79 28.76 - 27.89 - 30.21

241.29 GW/SW Elev. (ft) 212.94 212.60 213.59 - 211.59 - 214.99 - 210.94 - - - - - - - 212.71 210.58 - - - 211.60 - - - 211.66 214.50 212.53 - 213.40 - 211.08

SHL-24 (4 inch, stickup) - DTW (ft) 15.74 16.27 14.93 - 16.98 - 15.75 - - - - - - - - - 15.24 16.89 - - - 16.97 - - 17.10 - 15.37 14.95 - 14.59 - 15.79

238.75 GW/SW Elev. (ft) 223.01 222.48 223.82 - 221.77 - 223.00 - - - - - - - - - 223.51 221.86 - - - 221.78 - - 221.65 - 223.38 223.80 - 224.16 - 222.96

SHL-25 (4 inch, stickup) - DTW (ft) - - - - - - 26.08 - 28.64 - - - - - - - - - - - - 27.83 - - 29.00 - 25.06 27.54 - 25.97 - 27.68

258.01 GW/SW Elev. (ft) - - - - - - 231.93 - 229.37 - - - - - - - - - - - - 230.18 - - 229.01 - 232.95 230.47 - 232.04 - 230.33

SHM-05-39A (2 inch, roadbox) - DTW (ft) 11.41 11.92 10.93 - 12.49 - 10.54 - 12.35 - - 11.66 - - - - - 12.51 - - - - - - - - - 11.07 - 11.30 - 12.45

221.53 GW/SW Elev. (ft) 210.12 209.61 210.60 - 209.04 - 210.99 - 209.18 - - 209.87 - - - - - 209.02 - - - - - - - - - 210.46 - 210.23 - 209.08

SHM-05-39B (2 inch, roadbox) - DTW (ft) 12.32 12.71 11.77 - 13.08 - 11.29 - 13.00 - - 12.42 - - - - - 13.15 - - - - - - - - - 11.84 - 12.10 - Dry

221.51 GW/SW Elev. (ft) 209.19 208.80 209.74 - 208.43 - 210.22 - 208.51 - - 209.09 - - - - - 208.36 - - - - - - - - - 209.67 - 209.41 - -

SHM-05-40X (2 inch, roadbox) - DTW (ft) 14.21 14.65 13.86 - 15.10 - 13.11 - 15.05 - - 14.49 - - - - - 15.19 - - 14.79 - - 15.28 - 14.49 13.67 13.93 10.37 13.93 13.93 14.95

223.19 GW/SW Elev. (ft) 208.98 208.54 209.33 - 208.09 - 210.08 - 208.14 - - 208.70 - - - - - 208.00 - - 208.40 - - 207.91 - 208.70 209.52 209.26 212.82 209.26 209.26 208.24

SHM-05-41A (2 inch, roadbox) - DTW (ft) 10.60 11.29 9.95 - 11.90 - 9.66 - 12.11 - - 10.84 - - - - - 12.35 - - - - - - - 11.38 - 10.42 - 10.47 - 11.95

222.48 GW/SW Elev. (ft) 211.88 211.19 212.53 - 210.58 - 212.82 - 210.37 - - 211.64 - - - - - 210.13 - - - - - - - 211.10 - 212.06 - 212.01 - 210.53

SHM-05-41B (2 inch, roadbox) - DTW (ft) 10.40 11.09 9.79 - 11.70 - 9.48 - 11.96 - - 10.42 - - - - - 12.20 - - 11.67 - - 11.92 - 11.22 9.99 10.25 9.90 10.30 11.60 40.09 R

222.33 GW/SW Elev. (ft) 211.93 211.24 212.54 - 210.63 - 212.85 - 210.37 - - 211.91 - - - - - 210.13 - - 210.66 - - 210.41 - 211.11 212.34 212.08 212.43 212.03 210.73 182.24 R

SHM-05-41C (2 inch, roadbox) - DTW (ft) 10.67 11.42 10.09 - 11.95 - 9.78 - 12.41 - - 10.91 - - - - - 12.41 - - 11.84 - - 12.13 - 11.43 10.15 10.53 10.09 10.60 10.82 12.15

222.57 GW/SW Elev. (ft) 211.90 211.15 212.48 - 210.62 - 212.79 - 210.16 - - 211.66 - - - - - 210.16 - - 210.73 - - 210.44 - 211.14 212.42 212.04 212.48 211.97 211.75 210.42

SHM-05-42A (3/4 inch, stickup) - DTW (ft) 4.71 5.45 4.00 - 6.16 - 3.90 - 6.13 - - 4.82 - - - - - 6.28 - - - - - - - 5.38 - 4.43 - 4.52 - 8.05

216.81 GW/SW Elev. (ft) 212.10 211.36 212.81 - 210.65 - 212.91 - 210.68 - - 211.99 - - - - - 210.53 - - - - - - - 211.43 - 212.38 - 212.29 - 208.76

SHM-05-42B (3/4 inch, stickup) - DTW (ft) 4.73 5.45 4.04 - 6.14 - 3.90 - 6.20 - - 4.93 - - - - - 6.35 - - - - - 6.66 5.47 - - 4.52 - 4.68 - 7.50

216.80 GW/SW Elev. (ft) 212.07 211.35 212.76 - 210.66 - 212.90 - 210.60 - - 211.87 - - - - - 210.45 - - - - - 210.14 211.33 - - 212.28 - 212.12 - 209.30

SHM-93-10C (4 inch, stickup) - DTW (ft) 28.93 29.45 28.47 - 31.50 - 29.03 - 29.75 - - - - - - - - 29.52 - - - - - - - - - - - - - -

247.68 GW/SW Elev. (ft) 218.75 218.23 219.21 - 216.18 - 218.65 - 217.93 - - - - - - - - 218.16 - - - - - - - - - - - - - -

SHM-93-10D (4 inch, stickup) - DTW (ft) 29.90 30.55 29.84 - 32.80 - 30.11 - 30.75 - - - - - - - - - - - - - - - - - - 29.99 - 30.22 - 30.03

248.01 GW/SW Elev. (ft) 218.11 217.46 218.17 - 215.21 - 217.90 - 217.26 - - - - - - - - - - - - - - - - - - 218.02 - 217.79 - 217.98

SHM-93-10E (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

247.54 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SHM-93-18B (4 inch, stickup) - DTW (ft) 18.35 19.12 17.96 - 21.20 - 18.39 - 19.30 - - - - - - - - 19.05 - - - 19.45 - - 19.07 - 18.42 17.91 - 18.20 - 18.64

237.31 GW/SW Elev. (ft) 218.96 218.19 219.35 - 216.11 - 218.92 - 218.01 - - - - - - - - 218.26 - - - 217.86 - - 218.24 - 218.89 219.40 - 219.11 - 218.67

SHM-93-22B (4 inch, stickup) - DTW (ft) 7.15 8.92 6.53 - 8.50 - 9.30 - 8.74 - - 8.37 - - - - - 9.00 - - - 8.43 10.31 - - 8.02 7.65 6.91 6.62 7.05 7.12 8.48

219.39 GW/SW Elev. (ft) 212.24 210.47 212.86 - 210.89 - 210.09 - 210.65 - - 211.02 - - - - - 210.39 - - - 210.96 209.08 - - 211.37 211.74 212.48 212.77 212.34 212.27 210.91

SHM-93-22C (4 inch, stickup) - DTW (ft) 8.33 9.10 7.81 - 9.96 - 7.42 - 9.95 - - - - - - - - 10.19 - - - - - - - 9.27 - 8.38 - 8.26 - 9.85

220.69 GW/SW Elev. (ft) 212.36 211.59 212.88 - 210.73 - 213.27 - 210.74 - - - - - - - - 210.50 - - - - - - - 211.42 - 212.31 - 212.43 - 210.84

SHM-96-5B (4 inch, stickup) - DTW (ft) 6.26 7.01 6.56 - 7.80 - 5.50 - 7.77 - - 6.43 - - - - - 7.82 - - 7.51 - 7.81 - 7.09 - 5.76 6.08 5.73 6.10 6.24 7.49

218.92 GW/SW Elev. (ft) 212.66 211.91 212.36 - 211.12 - 213.42 - 211.15 - - 212.49 - - - - - 211.10 - - 211.41 - 211.11 - 211.83 - 213.16 212.84 213.19 212.82 212.68 211.43

SHM-96-5C (4 inch, stickup) - DTW (ft) 5.69 6.46 5.04 - 7.30 - 5.00 - 7.22 - - - 5.97 - - - - 7.35 - - - - - - 6.93 - - 5.49 - 5.58 - 6.97

218.39 GW/SW Elev. (ft) 212.70 211.93 213.35 - 211.09 - 213.39 - 211.17 - - - 212.42 - - - - 211.04 - - - - - - 211.46 - - 212.90 - 212.81 - 211.42

SHM-99-31A (2 inch, stickup) - DTW (ft) 2.10 3.81 3.90 - 4.42 - 3.30 - 4.42 - - - 4.04 - - - - - 4.77 - - - - - - - - 0.68 - 1.78 - 3.98

214.34 GW/SW Elev. (ft) 212.24 210.53 210.44 - 209.92 - 211.04 - 209.92 - - - 210.30 - - - - - 209.57 - - - - - - - - 213.66 - 212.56 - 210.36

SHM-99-31B (2 inch, stickup) - DTW (ft) 3.86 4.43 3.29 - 4.98 - 3.03 - 4.85 - - - 4.04 - - - - 4.92 - - - - - - - - - 3.47 - 3.75 - 4.85

214.39 GW/SW Elev. (ft) 210.53 209.96 211.10 - 209.41 - 211.36 - 209.54 - - - 210.35 - - - - 209.47 - - - - - - - - - 210.92 - 210.64 - 209.54

SHM-99-31C (2 inch, stickup) - DTW (ft) 4.13 4.71 3.58 - 5.31 - 1.90 - 5.10 - - - 4.34 - - - - 5.21 - - - - - - - 4.41 - 3.73 - 4.02 - 5.15

214.60 GW/SW Elev. (ft) 210.47 209.89 211.02 - 209.29 - 212.70 - 209.50 - - - 210.26 - - - - 209.39 - - - - - - - 210.19 - 210.87 - 210.58 - 209.45

SHM-99-32X (2 inch, stickup) - DTW (ft) 9.70 10.32 9.09 - 11.15 - 8.98 - 10.75 - - - - - - - - 10.80 - - - - - - - 10.00 - 9.32 - 9.26 - 10.80

221.28 GW/SW Elev. (ft) 211.58 210.96 212.19 - 210.13 - 212.30 - 210.53 - - - - - - - - 210.48 - - - - - - - 211.28 - 211.96 - 212.02 - 210.48

SHP-01-36X (3/4 inch, stickup) - DTW (ft) 7.27 7.55 6.43 - 11.15 - 7.39 - 6.89 - - - 7.07 - - - - 6.42 - - - - - - 6.93 - 7.60 7.15 7.32 7.61 7.71 6.67

223.95 GW/SW Elev. (ft) 216.68 216.40 217.52 - 212.80 - 216.56 - 217.06 - - - 216.88 - - - - 217.53 - - - - - - 217.02 - 216.35 216.80 216.63 216.34 216.24 217.28
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

SHP-01-37X (3/4 inch, stickup) - DTW (ft) 5.98 6.21 5.15 - 9.95 - 6.12 - 5.61 - - - 5.84 - - - - 5.42 - - - - - - 5.66 - 6.38 5.95 6.10 6.42 6.46 5.85

222.79 GW/SW Elev. (ft) 216.81 216.58 217.64 - 212.84 - 216.67 - 217.18 - - - 216.95 - - - - 217.37 - - - - - - 217.13 - 216.41 216.84 216.69 216.37 216.33 216.94

SHP-01-38A (3/4 inch, stickup) - DTW (ft) 3.85 4.11 3.06 - 7.30 - 3.97 - 3.69 - - - 3.67 - - - - 3.45 - - - - - - - 3.52 4.01 3.59 3.82 4.07 4.05 3.32

220.86 GW/SW Elev. (ft) 217.01 216.75 217.80 - 213.56 - 216.89 - 217.17 - - - 217.19 - - - - 217.41 - - - - - - - 217.34 216.85 217.27 217.04 216.79 216.81 217.54

SHP-01-38B (3/4 inch, stickup) - DTW (ft) 4.00 4.23 3.19 - 7.45 - 4.10 - 3.87 - - - 3.84 - - - - 3.61 - - - - - - - - - 3.72 3.95 4.21 4.25 3.49

221.03 GW/SW Elev. (ft) 217.03 216.80 217.84 - 213.58 - 216.93 - 217.16 - - - 217.19 - - - - 217.42 - - - - - - - - - 217.31 217.08 216.82 216.78 217.54

SHP-05-43 (3/4 inch, stickup) - DTW (ft) 44.68 45.15 44.39 - 47.65 - 44.52 - 45.45 - - 44.82 - - - - - 45.35 - - - - - - - - - 44.60 44.40 44.69 44.73 45.05

260.17 GW/SW Elev. (ft) 215.49 215.02 215.78 - 212.52 - 215.65 - 214.72 - - 215.35 - - - - - 214.82 - - - - - - - - - 215.57 215.77 215.48 215.44 215.12

SHP-05-44 (3/4 inch, stickup) - DTW (ft) 41.68 42.04 41.20 - 44.90 - 41.65 - 41.99 - - 41.66 - - - - - 52.00 - - - - - - 41.87 - - 41.55 41.51 41.32 41.77 42.41

258.55 GW/SW Elev. (ft) 216.87 216.51 217.35 - 213.65 - 216.90 - 216.56 - - 216.89 - - - - - 206.55 - - - - - - 216.68 - - 217.00 217.04 217.23 216.78 216.14

SHP-05-45A (2 inch, stickup) - DTW (ft) 16.12 16.82 15.57 - 17.07 - 15.24 - 17.89 - - - 15.94 - - - - 18.23 - - - - - - - - - 16.08 - 16.12 - 17.73

228.48 GW/SW Elev. (ft) 212.36 211.66 212.91 - 211.41 - 213.24 - 210.59 - - - 212.54 - - - - 210.25 - - - - - - - - - 212.40 - 212.36 - 210.75

SHP-05-45B (2 inch, stickup) - DTW (ft) 16.85 17.53 16.25 - 17.65 - 15.90 - 18.31 - - - 16.47 - - - - 18.75 - - - - - 18.98 - - - 16.87 - 16.89 - 18.42

229.11 GW/SW Elev. (ft) 212.26 211.58 212.86 - 211.46 - 213.21 - 210.80 - - - 212.64 - - - - 210.36 - - - - - 210.13 - - - 212.24 - 212.22 - 210.69

SHP-05-46A (2 inch, stickup) - DTW (ft) 14.79 15.56 14.26 - 16.00 - 14.05 - 17.43 - - - 14.71 - - - - 16.74 - - - - - - - - - 15.42 - 14.89 - 16.95

228.18 GW/SW Elev. (ft) 213.39 212.62 213.92 - 212.18 - 214.13 - 210.75 - - - 213.47 - - - - 211.44 - - - - - - - - - 212.76 - 213.29 - 211.23

SHP-05-46B (2 inch, stickup) - DTW (ft) 15.48 16.23 14.91 - 16.68 - 14.70 - 17.15 - - - 15.38 - - - - 17.50 - - - - - 17.68 - - - 14.74 14.21 14.74 14.77 16.30

227.60 GW/SW Elev. (ft) 212.12 211.37 212.69 - 210.92 - 212.90 - 210.45 - - - 212.22 - - - - 210.10 - - - - - 209.92 - - - 212.86 213.39 212.86 212.83 211.30

SHP-05-47A (1 inch, no standpipe) - DTW (ft) 4.79 5.39 IA - Dry - 4.69 - - - - - 4.41 - - - - 5.06 - - - - - - 4.54 - - 3.79 4.47 4.75 4.19 5.56

217.39 GW/SW Elev. (ft) 212.60 212.00 HWL - @ 5.75' - 212.70 - - - - - 212.98 - - - - 212.33 - - - - - - 212.85 - - 213.60 212.92 212.64 213.20 211.83

SHP-05-47B (1 inch, no standpipe) - DTW (ft) 2.63 2.82 IA - 3.95 - 1.92 - - - - - 4.41 - - - - 3.05 - - - - - - 2.41 - - 1.69 2.18 2.80 2.23 2.43

215.40 GW/SW Elev. (ft) 212.77 212.58 HWL - 211.45 - 213.48 - - - - - 210.99 - - - - 212.35 - - - - - - 212.99 - - 213.71 213.22 212.60 213.17 212.97

SHP-05-48A (1 inch, no standpipe) - DTW (ft) 5.94 Dry IA - Dry - 4.71 - Dry - - - 4.86 - - - - Dry - - - - - - - - - 3.58 - 4.61 - 3.82

217.31 GW/SW Elev. (ft) 211.37 - HWL - @ 5.25' - 212.60 - @ 5.5' - - - 212.45 - - - - - - - - - - - - - - 213.73 - 212.70 - 213.49

SHP-05-48B (1 inch, no standpipe) - DTW (ft) 3.53 4.03 IA - Dry - 3.47 - Dry - - - 3.53 - - - - Dry - - - - - - - - - 2.17 3.31 3.23 3.20 2.84

215.96 GW/SW Elev. (ft) 212.43 211.93 HWL - @ 5.00' - 212.49 - @ 5.25' - - - 212.43 - - - - - - - - - - - - - - 213.79 212.65 212.73 212.76 213.12

SHP-05-49A (1 inch, no standpipe) - DTW (ft) 5.63 Dry IA - Dry - 5.63 - Dry - - - 3.81 - - - - Dry - - - - - - - - - 5.65 5.49 5.42 5.50 5.68

216.67 GW/SW Elev. (ft) 211.04 - HWL - @ 5.76' - 211.04 - @ 6.0' - - - 212.86 - - - - - - - - - - - - - - 211.02 211.18 211.25 211.17 210.99

SHP-05-49B (1 inch, no standpipe) - DTW (ft) 3.95 4.42 IA - 4.33 - 3.85 - 4.45 - - - 4.46 - - - - 4.72 - - - - - - - - - 3.96 3.79 3.68 3.97 4.18

215.14 GW/SW Elev. (ft) 211.19 210.72 HWL - 210.81 - 211.29 - 210.69 - - - 210.68 - - - - 210.42 - - - - - - - - - 211.18 211.35 211.46 211.17 210.96

SHP-95-27X (3/4 inch, stickup) - DTW (ft) 14.23 16.45 13.88 - 17.88 - 14.83 - 17.23 - - CNR - - - - - 17.28 - - - 17.02 - - 16.85 - 14.63 14.27 - 14.00 - 14.03

237.45 GW/SW Elev. (ft) 223.22 221.00 223.57 - 219.57 - 222.62 - 220.22 - - - - - - - - 220.17 - - - 220.43 - - 220.60 - 222.82 223.18 - 223.45 - 223.42

SHP-99-29X (2 inch, stickup) - DTW (ft) 24.58 22.79 22.73 - 24.50 - 23.34 - 24.85 - - - 22.61 - - - - 24.90 - - - - - - - 25.22 - 23.97 21.86 22.77 20.82 23.95

243.34 GW/SW Elev. (ft) 218.76 220.55 220.61 - 218.84 - 220.00 - 218.49 - - - 220.73 - - - - 218.44 - - - - - - - 218.12 - 219.37 221.48 220.57 222.52 219.39

SHP-99-34A (NSVD) NSVD DTW (ft) Damaged Damaged Damaged - - - Damaged - Damaged - - - - - - - - DS - - - - - - - - - - - - -

NSVD GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SHP-99-34B (1 inch, stickup) - DTW (ft) 13.26 13.29 12.66 - 14.20 - - - 13.83 - - - 12.91 - - - - 13.90 - - - - - - - - - 12.12 - 12.60 13.80

224.91 GW/SW Elev. (ft) 211.65 211.62 212.25 - 210.71 - - - 211.08 - - - 212.00 - - - - 211.01 - - - - - - - - - 212.79 - 212.31 224.91 211.11

SHP-99-35X (2 inch, stickup) - DTW (ft) 37.50 36.85 36.87 - 36.90 - 37.05 - 34.90 - - - 36.32 - - - - 35.55 - - - - - - - 37.70 - 36.78 35.78 25.95 34.54 36.35

258.23 GW/SW Elev. (ft) 220.73 221.38 221.36 - 221.33 - 221.18 - 223.33 - - - 221.91 - - - - 222.68 - - - - - - - 220.53 - 221.45 222.45 232.28 223.69 221.88

EW-01 (8 inch, vault) - DTW (ft) - 27.86 14.17 - 15.51 - 13.85 - 16.57 - - - - - - - - - - - 16.22 - 33.95 - - - - - - - - -

226.80 GW/SW Elev. (ft) - 198.94 212.63 - 211.29 - 212.95 - 210.23 - - - - - - - - - - - 210.58 - 192.85 - - - - - - - - -

EW-01S (2 inch, vault) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 14.20 - - - - 16.38

226.79 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 212.59 - - - - 210.41

EW-04 (8 inch, vault) - DTW (ft) - 37.53 14.19 - 15.85 - 13.88 - 16.61 - - - - - - - - - - - 33.45 - 28.34 - - - - - - - - -

227.03 GW/SW Elev. (ft) - 189.50 212.84 - 211.18 - 213.15 - 210.42 - - - - - - - - - - - 193.58 - 198.69 - - - - - - - - -

EW-04S (2 inch, vault) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 14.58 - - - - 16.30

227.06 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 212.48 - - - - 210.76

PZ-12-01 (2 inch, stickup) - DTW (ft) 20.51 20.67 19.90 - 23.50 21.55 20.55 - 20.61 - - - 20.52 - - - - 19.37 - - 20.86 - 21.21 - 20.53 - 20.37 20.16 20.23 20.45 20.42 20.12

237.55 GW/SW Elev. (ft) 217.04 216.88 217.65 - 214.05 216.00 217.00 - 216.94 - - - 217.03 - - - - 218.18 - - 216.69 - 216.34 - 217.02 - 217.18 217.39 217.32 217.10 217.13 217.43

PZ-12-02 (2 inch, stickup) - DTW (ft) 20.47 20.37 19.88 - 22.50 21.51 20.40 - 20.80 - - - 22.02 - - - - 20.65 - - 20.66 - 21.17 - 20.77 - 19.82 20.05 19.80 19.99 19.57 20.80

237.79 GW/SW Elev. (ft) 217.32 217.42 217.91 - 215.29 216.28 217.39 - 216.99 - - - 215.77 - - - - 217.14 - - 217.13 - 216.62 - 217.02 - 217.97 217.74 217.99 217.80 218.22 216.99

PZ-12-03 (2 inch, stickup) - DTW (ft) 19.37 19.63 19.55 - 22.80 20.34 19.48 - 19.29 - - - 19.42 - - - - 19.06 - - 19.79 - 20.03 - 19.24 - 19.46 19.06 19.32 19.50 19.54 19.95

236.40 GW/SW Elev. (ft) 217.03 216.77 216.85 - 213.60 216.06 216.92 - 217.11 - - - 216.98 - - - - 217.34 - - 216.61 - 216.37 - 217.16 - 216.94 217.34 217.08 216.90 216.86 216.45

PZ-12-04 (2 inch, stickup) - DTW (ft) 20.42 20.10 19.73 - 21.85 22.31 20.33 - 20.73 - - - 19.81 - - - - 26.60 - - 20.33 - 20.99 - 20.76 - 19.46 19.86 19.41 19.58 18.96 19.90
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

238.20 GW/SW Elev. (ft) 217.78 218.10 218.47 - 216.35 215.89 217.87 - 217.47 - - - 218.39 - - - - 211.60 - - 217.87 - 217.21 - 217.44 - 218.74 218.34 218.79 218.62 219.24 218.30

PZ-12-05 (2 inch, stickup) - DTW (ft) 21.49 21.73 20.70 - 24.77 22.45 21.64 - 20.47 - - - 21.52 - - - - 21.24 - - 22.10 - 22.19 - 21.27 - 21.52 21.18 21.43 21.57 21.62 21.09

238.73 GW/SW Elev. (ft) 217.24 217.00 218.03 - 213.96 216.28 217.09 - 218.26 - - - 217.21 - - - - 217.49 - - 216.63 - 216.54 - 217.46 - 217.21 217.55 217.30 217.16 217.11 217.64

PZ-12-06 (2 inch, stickup) - DTW (ft) 24.24 23.91 23.54 - 25.70 25.53 24.19 - 24.52 - - - 23.64 - - - - 24.36 - - 24.19 - 24.78 - 24.62 - 23.27 23.55 23.17 23.31 22.73 23.64

242.18 GW/SW Elev. (ft) 217.94 218.27 218.64 - 216.48 216.65 217.99 - 217.66 - - - 218.54 - - - - 217.82 - - 217.99 - 217.40 - 217.56 - 218.91 218.63 219.01 218.87 219.45 218.54

PZ-12-07 (2 inch, stickup) - DTW (ft) 26.89 27.49 26.95 - 30.43 28.49 27.23 - 27.57 - - - 27.05 - - - - 27.30 - - 27.83 - 28.14 - 27.28 - 27.31 26.40 27.22 27.35 27.70 27.08

244.59 GW/SW Elev. (ft) 217.70 217.10 217.64 - 214.16 216.10 217.36 - 217.02 - - - 217.54 - - - - 217.29 - - 216.76 - 216.45 - 217.31 - 217.28 218.19 217.37 217.24 216.89 217.51

PZ-12-08 (2 inch, stickup) - DTW (ft) 26.26 26.02 25.59 - 27.50 27.22 26.14 - 26.58 - - - 25.51 - - - - 26.40 - - 25.97 - 27.71 - 26.58 - 24.75 25.02 24.51 26.70 24.08 26.41

244.83 GW/SW Elev. (ft) 218.57 218.81 219.24 - 217.33 217.61 218.69 - 218.25 - - - 219.32 - - - - 218.43 - - 218.86 - 217.12 - 218.25 - 220.08 219.81 220.32 218.13 220.75 218.42

PZ-12-09 (2 inch, stickup) - DTW (ft) 23.03 24.32 22.80 - 25.20 24.70 23.49 - 24.60 - - - 24.28 - - - - 24.40 - - 23.36 - 24.80 - - 23.94 23.64 21.98 23.47 23.55 23.89 23.97

241.93 GW/SW Elev. (ft) 218.90 217.61 219.13 - 216.73 217.23 218.44 - 217.33 - - - 217.65 - - - - 217.53 - - 218.57 - 217.13 - - 217.99 218.29 219.95 218.46 218.38 218.04 217.96

PZ-12-10 (2 inch, stickup) - DTW (ft) 22.35 22.89 23.16 - 23.55 23.76 22.42 - 23.58 - - - 22.84 - - - - 23.45 - - 23.07 - 23.56 - - 23.07 21.68 21.35 21.56 21.74 21.71 22.81

242.28 GW/SW Elev. (ft) 219.93 219.39 219.12 - 218.73 218.52 219.86 - 218.70 - - - 219.44 - - - - 218.83 - - 219.21 - 218.72 - - 219.21 220.60 220.93 220.72 220.54 220.57 219.47

SHM-10-01 (1.5 inch, stickup) - DTW (ft) 4.15 3.52 2.45 - 4.02 - 2.96 - 4.09 - 3.65 - - - - - - 4.35 - - - - - - - - 1.91 - 3.45 - 4.20

209.65 GW/SW Elev. (ft) 205.50 206.13 207.20 - 205.63 - 206.69 - 205.56 - 206.00 - - - - - - 205.30 - - - - - - - - 209.65 207.74 - 206.20 - 205.45

SHM-10-02 (1.5 inch, stickup) - DTW (ft) 17.25 18.64 16.50 - 18.35 - 17.21 - 18.46 - - - - - - 18.08 - - - - - - - - - - 15.71 - 16.74 - 18.24

223.03 GW/SW Elev. (ft) 205.78 204.39 206.53 - 204.68 - 205.82 - 204.57 - - - - - - 204.95 - - - - - - - - - - 223.03 207.32 - 206.29 - 204.79

SHM-10-03 (1.5 inch, stickup) - DTW (ft) 26.16 26.38 25.47 - 26.97 - 25.68 - 27.10 - - - - - - - 26.60 - - - - - - - - - 24.64 - 25.65 - 26.87

232.05 GW/SW Elev. (ft) 205.89 205.67 206.58 - 205.08 - 206.37 - 204.95 - - - - - - - 205.45 - - - - - - - - - 232.05 207.41 - 206.40 - 205.18

SHM-10-04 (1.5 inch, stickup) - DTW (ft) 6.25 6.11 5.26 - 6.18 - 5.11 - 6.24 - - - - - - 5.80 - - - - - - - - - - 5.11 - 4.75 - 6.69

212.61 GW/SW Elev. (ft) 206.36 206.50 207.35 - 206.43 - 207.50 - 206.37 - - - - - - 206.81 - - - - - - - - - - 212.61 207.50 - 207.86 - 205.92

SHM-10-05A (1.5 inch, stickup) - DTW (ft) 25.18 25.56 24.67 - 26.14 - 24.23 - 25.41 - - - - - - - 25.20 - - - - - - - - 25.03 - 24.73 - 25.00 - 25.72

235.09 GW/SW Elev. (ft) 209.91 209.53 210.42 - 208.95 - 210.86 - 209.68 - - - - - - - 209.89 - - - - - - - - 210.06 - 210.36 - 210.09 - 209.37

SHM-10-06 (1.5 inch, stickup) - DTW (ft) 18.84 19.46 19.18 - 20.80 - 18.23 - 20.32 - - 19.04 - - - - - 20.42 - - - - - 20.82 - 19.52 - 18.60 - 18.55 - 20.00

232.91 GW/SW Elev. (ft) 214.07 213.45 213.73 - 212.11 - 214.68 - 212.59 - - 213.87 - - - - - 212.49 - - - - - 212.09 - 213.39 - 214.31 - 214.36 - 212.91

SHM-10-06A (1.5 inch, stickup) - DTW (ft) 34.29 34.93 33.64 - 36.50 - 33.77 - 35.67 - - 34.53 - - - - - 35.76 - - - - - 36.16 - 34.84 - 34.02 - 33.98 - 35.30

248.54 GW/SW Elev. (ft) 214.25 213.61 214.90 - 212.04 - 214.77 - 212.87 - - 214.01 - - - - - 212.78 - - - - - 212.38 - 213.70 - 214.52 - 214.56 - 213.24

SHM-10-07 (1.5 inch, stickup) - DTW (ft) 28.76 27.07 26.95 - 28.20 - 27.74 - 28.02 - - - 26.78 - - - - 28.00 - - - - - - - 28.37 - 27.11 39.87 26.48 27.08

246.82 GW/SW Elev. (ft) 218.06 219.75 219.87 - 218.62 - 219.08 - 218.80 - - - 220.04 - - - - 218.82 - - - - - - - 218.45 - 219.71 206.95 220.34 246.82 219.74

SHM-10-08 (1.5 inch, stickup) - DTW (ft) 8.59 9.01 7.78 - 9.81 - 8.75 - 9.90 - - - - - 9.55 - - - - - - - - - - - - 7.12 - 9.00 - 9.97

214.36 GW/SW Elev. (ft) 205.77 205.35 206.58 - 204.55 - 205.61 - 204.46 - - - - - 204.81 - - - - - - - - - - - - 207.24 - 205.36 - 204.39

SHM-10-10 (1.5 inch, stickup) - DTW (ft) 10.51 10.63 9.74 - 10.76 - 9.90 - 10.82 - - - 10.22 - - - - 10.93 - - - - - - - - - 9.19 - 10.25 - 11.75

217.11 GW/SW Elev. (ft) 206.60 206.48 207.37 - 206.35 - 207.21 - 206.29 - - - 206.89 - - - - 206.18 - - - - - - - - - 207.92 - 206.86 - 205.36

SHM-10-11 (2 inch, stickup) - DTW (ft) 41.14 40.36 33.62 - 41.00 - 40.99 - 41.46 - - - 39.32 - - - - 41.40 - - - - - - 42.21 - - 40.48 - 39.20 38.17 40.23

263.76 GW/SW Elev. (ft) 222.62 223.40 230.14 - 222.76 - 222.77 - 222.30 - - - 224.44 - - - - 222.36 - - - - - - 221.55 - - 223.28 - 224.56 225.59 223.53

SHM-10-12 (2 inch, stickup) - DTW (ft) 34.80 33.09 40.22 - 34.61 - 34.55 - 34.93 - - - 33.35 - - - - 34.88 - - - - - - 35.62 - - 34.01 - 33.13 - 33.75

255.17 GW/SW Elev. (ft) 220.37 222.08 214.95 - 220.56 - 220.62 - 220.24 - - - 221.82 - - - - 220.29 - - - - - - 219.55 - - 221.16 - 222.04 - 221.42

SHM-10-13 (2 inch, stickup) - DTW (ft) 26.51 25.73 25.47 - 26.86 - 26.09 - 26.92 - - - 25.47 - - - - 26.85 - - - - - - - 27.12 - 25.93 - 25.20 - 25.95

244.77 GW/SW Elev. (ft) 218.26 219.04 219.30 - 217.91 - 218.68 - 217.85 - - - 219.30 - - - - 217.92 - - - - - - - 217.65 - 218.84 - 219.57 - 218.82

SHM-10-14 (2 inch, stickup) - DTW (ft) 20.49 19.93 19.46 - 21.20 - 19.68 - 21.22 - - - 19.65 - - - - 21.25 - - - - - - - 21.12 - 20.09 - 19.24 - 20.48

237.62 GW/SW Elev. (ft) 217.13 217.69 218.16 - 216.42 - 217.94 - 216.40 - - - 217.97 - - - - 216.37 - - - - - - - 216.50 - 217.53 - 218.38 - 217.14

SHM-10-15 (2 inch, stickup) - DTW (ft) 25.09 23.86 24.74 - 25.15 - 24.43 - 25.41 - - - 23.58 - - - - 25.36 - - - - - - - 25.72 - 24.42 - 23.50 - 24.40

243.68 GW/SW Elev. (ft) 218.59 219.82 218.94 - 218.53 - 219.25 - 218.27 - - - 220.10 - - - - 218.32 - - - - - - - 217.96 - 219.26 - 220.18 - 219.28

SHM-10-16 (2 inch, stickup) - DTW (ft) 7.31 8.03 7.70 - 8.64 - 6.40 - 8.80 - - - 7.57 - - - - 9.02 - - 8.55 - 8.81 - - 8.08 18.25 7.13 - 7.20 - 8.62

219.23 GW/SW Elev. (ft) 211.92 211.20 211.53 - 210.59 - 212.83 - 210.43 - - - 211.66 - - - - 210.21 - - 210.68 - 210.42 - - 211.15 200.98 212.10 - 212.03 - 210.61

SHM-11-02 (bedrock, standpipe) - DTW (ft) 22.81 22.74 22.10 - 24.79 - 22.83 - 23.11 - - 22.53 - - - - - 22.92 - - 22.95 - 23.50 - - 22.96 22.29 22.32 22.15 22.30 21.91 22.32

240.73 GW/SW Elev. (ft) 217.92 217.99 218.63 - 215.94 - 217.90 - 217.62 - - 218.20 - - - - - 217.81 - - 217.78 - 217.23 - - 217.77 218.44 218.41 218.58 218.43 218.82 218.41

SHM-11-06 (2 inch, stickup) - DTW (ft) 19.82 20.11 19.39 - 22.30 - 19.60 - 20.71 - - - 19.90 - - - - 20.55 - - - - - - - - 17.81 19.42 19.21 19.47 19.36 20.11

236.17 GW/SW Elev. (ft) 216.35 216.06 216.78 - 213.87 - 216.57 - 215.46 - - - 216.27 - - - - 215.62 - - - - - - - - 218.36 216.75 216.96 216.70 216.81 216.06

SHM-11-07 (3/4 inch, stickup) - DTW (ft) 22.95 22.61 22.19 - 24.28 - 22.89 - 23.26 - - - 22.33 - - - - 20.55 - - - - - - - - - 22.35 - 22.02 - 22.40

240.83 GW/SW Elev. (ft) 217.88 218.22 218.64 - 216.55 - 217.94 - 217.57 - - - 218.50 - - - - 220.28 - - - - - - - - - 218.48 - 218.81 - 218.43

SHM-13-01 (2 inch, stickup) - DTW (ft) - - IA - 3.22 - 2.06 - 3.36 - - - 2.89 - - - - 3.46 - - - - - - - 2.71 - 1.80 - 2.38 - 3.48

208.08 GW/SW Elev. (ft) - - HWL - 204.86 - 206.02 - 204.72 - - - 205.19 - - - - 204.62 - - - - - - - 205.37 - 206.28 - 205.70 - 204.60

SHM-13-02 (2 inch, stickup) - DTW (ft) - 12.50 11.50 - 12.91 - 11.92 - 12.97 - - - - - - - - 13.05 - - - - - - - - - 10.79 - 12.24 - 13.03

218.72 GW/SW Elev. (ft) - 206.22 207.22 - 205.81 - 206.80 - 205.75 - - - - - - - - 205.67 - - - - - - - - - 207.93 - 206.48 - 205.69
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

SHM-13-03 (2 inch, stickup) - DTW (ft) - 5.10 4.23 - 5.08 - 4.33 - 5.12 - - 5.14 - - - - - 5.75 - - 5.42 - - 5.58 - - 5.03 4.31 10.30 4.85 4.88 5.68

212.05 GW/SW Elev. (ft) - 206.95 207.82 - 206.97 - 207.72 - 206.93 - - 206.91 - - - - - 206.30 - - 206.63 - - 206.47 - - 207.02 207.74 201.75 207.20 207.17 206.37

SHM-13-04 (2 inch, stickup) - DTW (ft) - 19.15 18.49 - 19.45 - 17.79 - 19.55 - - 19.00 - - - - - 19.60 - - - 19.29 - 19.73 - Dry 18.47 18.33 18.50 18.85 18.71 19.71

227.02 GW/SW Elev. (ft) - 207.87 208.53 - 207.57 - 209.23 - 207.47 - - 208.02 - - - - - 207.42 - - - 207.73 - 207.29 - - 208.55 208.69 208.52 208.17 208.31 207.31

SHM-13-05 (2 inch, stickup) - DTW (ft) - 16.78 15.99 - 17.06 - 15.50 - 17.95 - - - 16.41 - - - - 17.00 - - - - - - - - - 15.87 - 16.25 - 17.15

225.14 GW/SW Elev. (ft) - 208.36 209.15 - 208.08 - 209.64 - 207.19 - - - 208.73 - - - - 208.14 - - - - - - - - - 209.27 - 208.89 - 207.99

SHM-13-06 (2 inch, roadbox) - DTW (ft) - - 16.39 - 17.50 - 16.32 - 17.55 - - 17.03 - - - - - - - 17.44 - 17.47 - 17.73 - Dry 35.78 15.61 16.88 16.89 17.00 17.72

223.89 GW/SW Elev. (ft) - - 207.50 - 206.39 - 207.57 - 206.34 - - 206.86 - - - - - - - 206.45 - 206.42 - 206.16 - - 188.11 208.28 207.01 207.00 206.89 206.17

SHM-13-07 (2 inch, roadbox) - DTW (ft) - - - - - - 17.79 - 18.97 - - 18.35 - - - - - 19.08 - - - 18.87 - 19.23 - - 18.19 6.13 18.32 - 18.47 19.23

225.64 GW/SW Elev. (ft) - - - - - - 207.85 - 206.67 - - 207.29 - - - - - 206.56 - - - 206.77 - 206.41 - - 207.45 219.51 207.32 - 207.17 206.41

SHM-13-08 (2 inch, roadbox) - DTW (ft) - - 19.71 - 20.05 - 19.33 - 19.69 - - 20.07 - - - - - 20.60 - - - 20.33 - 20.65 - - 19.78 19.36 19.91 20.00 20.90 20.90

227.90 GW/SW Elev. (ft) - - 208.19 - 207.85 - 208.57 - 208.21 - - 207.83 - - - - - 207.30 - - - 207.57 - 207.25 - - 208.12 208.54 207.99 207.90 207.00 207.00

SHM-13-14S (2 inch, stickup) - DTW (ft) - - - - - - - 3.36 3.80 - - - - - - - - - - - - - - - - - - 3.48 - 3.34 - 4.12

210.55 GW/SW Elev. (ft) - - - - - - - 207.19 206.75 - - - - - - - - - - - - - - - - - - 207.07 - 207.21 - 206.43

SHM-13-14D (2 inch, stickup) - DTW (ft) - - - - - - - 2.91 3.60 - - - - - - - - - - - - - - - - - - 2.78 - 3.15 - 3.98

210.48 GW/SW Elev. (ft) - - - - - - - 207.57 206.88 - - - - - - - - - - - - - - - - - - 207.70 - 207.33 - 206.50

SHM-13-15 (2 inch, stickup) - DTW (ft) - - - - - - - 3.11 3.81 - - - - - - - - - - - - - - - - - - 3.01 - - - 4.32

210.58 GW/SW Elev. (ft) - - - - - - - 207.47 206.77 - - - - - - - - - - - - - - - - - - 207.57 - - - 206.26

SHM-07-03 (2 inch, roadbox) - DTW (ft) - 19.85 19.24 - 20.50 - 18.23 - 20.52 - - - - - - - 19.72 - - - 20.19 - - 20.78 - 20.10 19.02 19.53 19.11 19.44 19.50 24.00

227.90 GW/SW Elev. (ft) - 208.05 208.66 - 207.40 - 209.67 - 207.38 - - - - - - - 208.18 - - - 207.71 - - 207.12 - 207.80 208.88 208.37 208.79 208.46 208.40 203.90

SHM-07-03A (1 inch, stickup PZ) - DTW (ft) - - 11.13 - 13.21 - Dry - 13.32 - - - - - - - - - - - - - - - - - - - - - - -

217.80 GW/SW Elev. (ft) - - 206.67 - 204.59 - @ 11.45' - 204.48 - - - - - - - - - - - - - - - - - - - - - - -

SHM-07-05 X (2 inch, roadbox) - DTW (ft) - 14.57 14.39 - 14.85 - 13.22 - 14.85 - - - - - - 14.52 - - - - 14.89 - - 15.38 - 14.44 16.10 14.33 13.99 14.50 14.19 15.30

223.40 GW/SW Elev. (ft) - 208.83 209.01 - 208.55 - 210.18 - 208.55 - - - - - - 208.88 - - - - 208.51 - - 208.02 - 208.96 207.30 209.07 209.41 208.90 209.21 208.10

SHP-99-01C (2 inch, stickup) - DTW (ft) - 11.00 9.25 - 24.33 - 8.03 - 24.19 - - 12.00 - - - - - 24.60 - - - - - - 25.06 - 9.16 19.80 - 10.54 - 24.54

274.15 GW/SW Elev. (ft) - 263.15 264.90 - 249.82 - 266.12 - 249.96 - - 262.15 - - - - - 249.55 - - - - - - 249.09 - 264.99 254.35 - 263.61 - 249.61

SHP-99-01B (2 inch, stickup) - DTW (ft) - 5.91 4.84 - Dry - 4.01 - Dry - - - - - - - - - - - - - - - Dry - 4.73 9.72 - 5.48 - 9.85

273.16 GW/SW Elev. (ft) - 267.25 268.32 - @ 9.80' - 269.15 - @ 9.81' - - - - - - - - - - - - - - - - - 268.43 263.44 - 267.68 - 263.31

SHP-93-24A (4 inch, stickup) - DTW (ft) - 16.64 15.00 - 17.41 - 16.07 - - - - - - - - - - - - - - - - - 17.35 - 15.71 15.20 - 15.09 - 16.12

238.42 GW/SW Elev. (ft) - 221.78 223.42 - 221.01 - 222.35 - - - - - - - - - - - - - - - - - 221.07 - 222.71 223.22 - 223.33 - 222.30

PSP-01 (staff gauge) @ 3.32ft mark - DTW (ft) 2.00 1.75 3.85 1.50 Dry - 1.82 - - - - 2.15 - - - - - 2.60 - - - - - - - - - 2.00 1.85 1.68 1.50 2.80

218.14 GW/SW Elev. (ft) 216.82 216.57 218.67 216.32 Pd Const. - 216.64 - - - - 216.97 - - - - - 217.42 - - - - - - - - - 216.82 216.67 216.50 216.32 217.62

SHSG-13-01G (staff gauge) @ 4ft mark - DTW (ft) - - - 3.50 NR - - 3.05 - 2.90 - - - - - - - - - - - - - - - - - 1.60 - 1.75 - 1.50

205.53 GW/SW Elev. (ft) - - - 205.03 Muddy G. - - 204.58 - 204.43 - - - - - - - - - - - - - - - - - 203.13 - 203.78 - 203.03

SHSG-13-02G (staff gauge) @ 4ft mark - DTW (ft) - - - 2.12 NR - - 2.55 - 2.90 - - - - - - - - - - - - - - - - - 3.30 - 3.50 -  - 

208.25 GW/SW Elev. (ft) - - - 206.37 Muddy G. - - 206.80 - 207.15 - - - - - - - - - - - - - - - - - 207.55 - 204.75 - -

SHSG-13-03G (staff gauge) @ 6ft mark - DTW (ft) - - - 2.86 NR - - 3.45 - 3.79 - - - - - - - - - - - - - - - - - NL - - - -

209.99 GW/SW Elev. (ft) - - - 206.85 Muddy G. - - 207.44 - 207.78 - - - - - - - - - - - - - - - - - - - - - -

SHP-13-03 (2-inch, stickup) - DTW (ft) - - - - - - 2.55 - - 2.90 - - - - - - - - - - - - - - - - - - - - - -

NSVD GW/SW Elev. (ft) - - - - - - NSVD - - NSVD - - - - - - - - - - - - - - - - - - - - - -

SHSG-14-01G (staff gauge) @ 3ft mark - DTW (ft) - - - - - - - 2.00 - - - - - - - - - - - - - - - - - - - 3.10 - 1.56 - 2.30

213.71 GW/SW Elev. (ft) - - - - - - - 212.71 - - - - - - - - - - - - - - - - - - - 213.81 - 212.15 - 213.01

EPA-PZ-2012-1A (EPA Piezometer) - DTW (ft) - 11.59 - - - - 10.10 - 12.39 - - - - 11.21 - - - 12.53 - - 12.12 - 12.49 - - 11.67 10.39 10.62 10.34 10.69 10.84 12.15

223.79 GW/SW Elev. (ft) - 212.20 - - - - 213.69 - 211.40 - - - - 212.58 - - - 211.26 - - 211.67 - 211.30 - - 212.12 213.40 213.17 213.45 213.10 212.95 211.64

EPA-PZ-2012-1B (EPA Piezometer) - DTW (ft) - 11.34 - - - - 9.85 - 12.09 - - - - 10.81 - - - 12.21 - - 11.80 - 12.18 - - 11.37 10.14 10.35 10.08 10.43 10.56 11.80

223.53 GW/SW Elev. (ft) - 212.19 - - - - 213.68 - 211.44 - - - - 212.72 - - - 211.32 - - 211.73 - 211.35 - - 212.16 213.39 213.18 213.45 213.10 212.97 211.73

EPA-PZ-2012-2A (EPA Piezometer) - DTW (ft) - 11.11 - - - - 9.60 - 11.77 - - - - 10.45 - - - 11.81 - - 11.59 - 12.03 - - 10.86 9.98 9.96 9.88 10.15 10.39 11.42

223.38 GW/SW Elev. (ft) - 212.27 - - - - 213.78 - 211.61 - - - - 212.93 - - - 211.57 - - 211.79 - 211.35 - - 212.52 213.40 213.42 213.50 213.23 212.99 211.96

EPA-PZ-2012-2B (EPA Piezometer) - DTW (ft) - 11.10 - - - - 9.70 - 11.71 - - - - 10.53 - - - 11.77 - - 11.48 - 11.89 - - 10.84 10.03 10.11 9.99 10.29 10.42 11.44

223.37 GW/SW Elev. (ft) - 212.27 - - - - 213.67 - 211.66 - - - - 212.84 - - - 211.60 - - 211.89 - 211.48 - - 212.53 213.34 213.26 213.38 213.08 212.95 211.93

EPA-PZ-2012-3A (EPA Piezometer) - DTW (ft) - 11.03 - - - - 9.40 - 11.84 - - - - 10.48 - - - 12.08 - - 11.56 - 11.84 - - 11.18 9.80 10.10 9.74 10.20 10.20 11.68

222.65 GW/SW Elev. (ft) - 211.62 - - - - 213.25 - 210.81 - - - - 212.17 - - - 210.57 - - 211.09 - 210.81 - - 211.47 212.85 212.55 212.91 212.45 212.45 210.97

EPA-PZ-2012-3B (EPA Piezometer) - DTW (ft) - 10.95 - - - - 9.45 - 11.15 - - - - 10.45 - - - 12.02 - - 11.49 - 11.74 - - 11.18 9.78 10.11 9.75 10.20 10.17 11.60

222.57 GW/SW Elev. (ft) - 211.62 - - - - 213.12 - 211.42 - - - - 212.12 - - - 210.55 - - 211.08 - 210.83 - - 211.39 212.79 212.46 212.82 212.37 212.40 210.97

EPA-PZ-2012-4A (EPA Piezometer) - DTW (ft) - 15.18 - - - - 13.56 - 16.06 - - - - 14.71 - - - 16.25 - - 15.77 - 15.88 - - 15.33 14.00 14.35 13.88 14.36 14.37 15.92
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

226.60 GW/SW Elev. (ft) - 211.42 - - - - 213.04 - 210.54 - - - - 211.89 - - - 210.35 - - 210.83 - 210.72 - - 211.27 212.60 212.25 212.72 212.24 212.23 210.68

EPA-PZ-2012-4B (EPA Piezometer) - DTW (ft) - 15.09 - - - - 13.34 - 16.15 - - - - 14.73 - - - 16.30 - - 15.62 - 15.67 - - 15.24 13.93 14.31 13.79 14.18 15.24 15.76

226.39 GW/SW Elev. (ft) - 211.30 - - - - 213.05 - 210.24 - - - - 211.66 - - - 210.09 - - 210.77 - 210.72 - - 211.15 212.46 212.08 212.60 212.21 211.15 210.63

EPA-PZ-2012-5A (EPA Piezometer) - DTW (ft) - 6.69 - - - - 9.07 - 9.33 - - - - 7.71 - - - 9.33 - - 8.85 - 9.47 - - 8.21 7.09 7.19 7.09 7.41 7.50 8.96

220.01 GW/SW Elev. (ft) - 213.32 - - - - 210.94 - 210.68 - - - - 212.30 - - - 210.68 - - 211.16 - 210.54 - - 211.80 212.92 212.82 212.92 212.60 212.51 211.05

EPA-PZ-2012-5B (EPA Piezometer) - DTW (ft) - 7.68 - - - - 6.12 - 8.38 - - - - 7.11 - - - 8.52 - - 8.15 - 8.50 - - 7.64 6.49 6.70 6.49 6.83 6.91 8.24

219.38 GW/SW Elev. (ft) - 211.70 - - - - 213.26 - 211.00 - - - - 212.27 - - - 210.86 - - 211.23 - 210.88 - - 211.74 212.89 212.68 212.89 212.55 212.47 211.14

EPA-PZ-2012-6A (EPA Piezometer) - DTW (ft) - 22.82 - - - - 21.28 - 23.83 - - - - 22.13 - - - 24.20 - - NR - 
Obst - 23.89 - - 23.18 21.53 22.01 21.45 21.99 21.89 23.68

234.25 GW/SW Elev. (ft) - 211.43 - - - - 212.97 - 210.42 - - - - 212.12 - - - 210.05 - - - - 210.36 - - 211.07 212.72 212.24 212.80 212.26 212.36 210.57

EPA-PZ-2012-6B (EPA Piezometer) - DTW (ft) - 22.78 - - - - 21.27 - 23.67 - - - - 22.27 - - - 24.10 - - 23.35 - 23.54 - - 23.02 22.55 21.92 21.49 21.87 21.85 23.55

234.08 GW/SW Elev. (ft) - 211.30 - - - - 212.81 - 210.41 - - - - 211.81 - - - 209.98 - - 210.73 - 210.54 - - 211.06 211.53 212.16 212.59 212.21 212.23 210.53

EPA-PZ-2012-7A (EPA Piezometer) - DTW (ft) - - - - - - 20.95 - 23.71 - - - - 22.22 - - - 24.06 - - 23.31 - 23.84 - - 23.07 21.35 22.12 21.32 22.21 22.95 27.79

234.16 GW/SW Elev. (ft) - - - - - - 213.21 - 210.45 - - - - 211.94 - - - 210.10 - - 210.85 - 210.32 - - 211.09 212.81 212.04 212.84 211.95 211.21 206.37

EPA-PZ-2012-7B (EPA Piezometer) - DTW (ft) - 22.72 - - - - 21.00 - 23.59 - - - - 22.18 - - - 23.94 - - 23.24 - 23.38 - - 22.84 21.36 21.87 21.30 22.05 21.83 23.39

234.03 GW/SW Elev. (ft) - 211.31 - - - - 213.03 - 210.44 - - - - 211.85 - - - 210.09 - - 210.79 - 210.65 - - 211.19 212.67 212.16 212.73 211.98 212.20 210.64

SHP-2016-01A (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 17.04 - - 17.90 14.25 14.89 14.17 14.80 14.65 16.85

227.27 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.23 - - 209.37 213.02 212.38 213.10 212.47 212.62 210.42

SHP-2016-01B (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 16.47 - - 17.43 16.47 16.01 15.85 16.65 16.19 17.75

227.24 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.77 - - 209.81 210.77 211.23 211.39 210.59 211.05 209.49

SHP-2016-02A (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 15.98 - - 14.67 13.40 13.65 13.27 13.15 13.69 15.41

225.93 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 209.95 - - 211.26 212.53 212.28 212.66 212.78 212.24 210.52

SHP-2016-02B (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 15.97 - - 14.73 13.40 13.69 13.32 13.22 13.78 16.29

225.95 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 209.98 - - 211.22 212.55 212.26 212.63 212.73 212.17 209.66

SHP-2016-03A (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 12.79 - - 11.67 10.58 10.92 10.42 11.10 10.90 12.50

223.18 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.39 - - 211.51 212.60 212.26 212.76 212.08 212.28 210.68

SHP-2016-03B (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 12.65 - - 11.80 10.52 10.86 10.51 10.95 10.91 12.37

223.18 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.53 - - 211.38 212.66 212.32 212.67 212.23 212.27 210.81

SHP-2016-04A (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 19.60 - - 18.76 17.40 17.78 17.31 17.80 17.73 24.83

229.97 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.37 - - 211.21 212.57 212.19 212.66 212.17 212.24 205.14

SHP-2016-04B (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 19.27 - - 18.57 17.25 17.52 17.10 17.56 17.57 19.10

229.75 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.48 - - 211.18 212.50 212.23 212.65 212.19 212.18 210.65

SHP-2016-05A (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 16.55 - - 11.18 14.43 14.72 14.28 14.80 14.77 16.10

227.01 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.46 - - 215.83 212.58 212.29 212.73 212.21 212.24 210.91

SHP-2016-05B (EPA Piezometer) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - 16.43 - - 11.18 14.40 14.70 14.22 14.79 14.77 16.28

226.95 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - 210.52 - - 215.77 212.55 212.25 212.73 212.16 212.18 210.67

SHP-2016-06A (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 26.35 28.35 27.12 29.73 27.79 30.17

241.90 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 215.55 213.55 214.78 212.17 214.11 211.73

SHP-2016-06B (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 19.80 22.90 20.17 21.26 20.31 24.05

241.89 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 222.09 218.99 221.72 220.63 221.58 217.84

SHP-2016-06C (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 19.75 22.80 19.97 21.15 19.49 23.75

241.92 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 222.17 219.12 221.95 220.77 222.43 218.17

SHP-2016-07A (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 14.27 31.44 13.95 16.59 15.56 Dry

265.30 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 251.03 233.86 251.35 248.71 249.74 -

SHP-2016-07B (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 22.46 32.85 20.90 23.43 22.02 35.80

265.33 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 242.87 232.48 244.43 241.90 243.31 229.53

20-1 (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 17.78 36.86 - 18.33 - 39.50

278.52 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 260.74 241.66 - 260.19 - 239.02

27-1 (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 11.71 34.32 - 12.59 - 41.12

270.66 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 258.95 236.34 - 258.07 - 229.54

20-2 (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

277.71 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

27-2 (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 19.40 44.45 - 21.00 - 47.45

275.15 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 255.75 230.70 - 254.15 - 227.70

2-1 (3 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

245.90 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

2-2 (3 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

248.06 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CAP-1B (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

245.98 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CAP-2B (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 7.36 20.66 - 9.32 - 22.80

250.21 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 242.85 229.55 - 240.89 - 227.41

CAP-3 (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

252.63 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CAP-4 (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

248.63 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CH-1D (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 8.09 19.15 - 9.66 - 21.80

250.59 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 242.50 231.44 - 240.93 - 228.79

CH-1S (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 8.42 18.98 - 9.95 - 22.00

250.63 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 242.21 231.65 - 240.68 - 228.63

MW-1 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 8.31 11.50 - 9.37 - Dry

251.84 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 243.53 240.34 - 242.47 - -

MW-11A (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - Dry 8.75 - - - 8.90

258.57 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 249.82 - - - 249.67

MW-14 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 6.47 Dry - 6.83 - Dry

256.61 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 250.14 - - 249.78 - -

MW-16 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - Dry 9.55 - 9.54 - 9.55

270.23 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 260.68 - 260.69 - 260.68

MW-22 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 6.13 Dry - 6.36 - Dry

267.64 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 261.51 - - 261.28 - -

MW-4-1 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 3.26 7.58 - 3.75 - Dry

247.33 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 244.07 239.75 - 243.58 - -

MW-7 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 6.03 11.98 - - - Dry

249.10 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 243.07 237.12 - - - -

MW-9 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 9.21 11.88 - - - Dry

243.91 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 234.70 232.03 - - - -

Q4-1 (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 9.79 30.70 - 10.09 - 32.70

268.38 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 258.59 237.68 - 258.29 - 235.68

Q4-2 (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

273.37 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Q5-1 (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 5.27 26.40 - 5.57 - 28.53

260.99 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 255.72 234.59 - 255.42 - 232.46

Q5-2 (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

259.90 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3-1 (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

265.18 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Well 3-2 (1.5 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 25.39 36.45 - 27.13 - 39.53

268.20 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 242.81 231.75 - 241.07 - 228.67

32M-01-13XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

257.88 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32M-01-14XBR (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 24.65

256.06 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 231.41

32M-01-14XOB (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 21.14 25.57 - 24.28 - 26.38

256.56 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 235.42 230.99 - 232.28 - 230.18

32M-01-15XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 22.57

257.70 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 235.13

32M-01-16XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 24.54

257.50 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 232.96

32M-01-17X (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

259.11 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32M-01-18XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

258.32 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32M-92-01X (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 16.11 18.51 - 17.66 - 11.38

260.17 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 244.06 241.66 - 242.51 - 248.79

32M-92-03X (4 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

260.02 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32Z-01-08X (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

260.49 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32Z-01-10XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

257.41 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32Z-01-11XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

261.50 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32Z-01-12XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

257.85 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32Z-01-06X (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

261.85 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

32Z-01-07XOB (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 13.99 16.17 - 15.29 - 19.38

259.48 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - 245.49 243.31 - 244.19 - 240.10

32Z-99-02X (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

259.71 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43M-01-16XOB (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

256.88 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43M-01-16XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

256.84 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43M-01-17XOB (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

258.08 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43M-01-17XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

258.29 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43M-01-20XOB (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

257.40 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

43M-01-20XBR (2 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

257.30 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-1 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

222.58 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-2 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

222.15 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-3 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

222.95 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-4 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

222.97 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-5 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

222.75 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-6 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

222.49 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-7 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 5.00 - 5.40 - 4.63

222.01 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 217.01 - 216.61 - 217.38

RSK-8 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

226.96 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-9 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

226.45 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-10 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

226.37 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-11 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

226.75 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-12 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

226.42 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

RSK-13 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

225.37 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-14 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

225.30 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-15 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 8.06 - 8.65 - 8.05

225.54 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 217.48 - 216.89 - 217.49

RSK-16 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

218.58 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-17 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

218.85 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-18 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

218.73 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-19 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 1.58 - 1.98 - 1.35

218.76 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 217.18 - 216.78 - 217.41

RSK-20 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

219.05 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-21 (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.04 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-23 (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

227.80 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-24 (1 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

240.41 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-25 (1 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 21.01 - 21.95 - 21.69

239.21 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 218.20 - 217.26 - 217.52

RSK-27 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 22.70 - 22.45 - 22.37

241.45 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 218.75 - 219.00 - 219.08

RSK-28 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 20.75 - 20.45 - 20.75

239.24 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 218.49 - 218.79 - 218.49

RSK-32 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 18.60 - 18.34 - 18.61

236.91 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 218.31 - 218.57 - 218.30

RSK-34 (1 inch, roadbox) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 15.82 - 15.44 - 16.06

233.16 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 217.34 - 217.72 - 217.10

RSK-35 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 16.71 - 16.72 - 17.01

233.64 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 216.93 - 216.92 - 216.63

RSK-36 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -

220.22 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -

RSK-37 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 4.47 - 8.80 - 3.10

220.55 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 216.08 - 211.75 - 217.45

RSK-38 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.53 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-39 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.33 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-40 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.39 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-41 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.41 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-42 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.57 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-43 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.43 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-47 (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

226.83 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RSK-50 (1 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

220.23 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SHP-2017-1 (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 18.55 17.57 18.71 18.54 20.17
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Table 5-4 
Site-Wide Hydraulic Monitoring Results from 2012 to 2019

Shepley's Hill Landfill  
Devens, Massachusetts

Well ID Ref. Elev. 11/05/12 05/15/13 06/11/13 07/20/13 10/21/13 11/19/13 04/22/14 04/23/14 10/06/14 10/07/14 06/01/15 06/02/15 06/03/15 06/04/15 06/08/15 06/09/15 06/10/15 10/20/15 10/21/15 12/22/15 06/23/16 06/24/16 08/23/16 08/24/16 11/15/16 11/16/16 05/22/17 11/02/17 04/11/18 11/01/18 04/11/19 10/22/19

229.63 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 211.08 212.06 210.92 211.09 209.46

SHP-2017-2 (2 inch, stickup) - DTW (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 19.24 18.69 18.82 19.28 20.80

230.05 GW/SW Elev. (ft) - - - - - - - - - - - - - - - - - - - - - - - - - - - 210.81 211.36 211.23 210.77 209.25

Notes:
ft = feet Pd. Const. = Pond Construction NSVD = not surveyed Obst. = Obstruction
DTW = Depth to Water NR/ - = Not Recorded NL = not located Post-2017 GW Elev. = Top of Riser (measuring point post-2017 survey)
GW = Groundwater DS = Destroyed Ref. = Reference R = rejected measurement
SW = Surface water Muddy G. = Muddy Gauge HWL = High water level "--" = no data
Elev. = Elevation in feet Vertical datum in NAVD88 IA = Inaccessible
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Table 5-5
Spring 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill 
Devens, Massachusetts

Analytical 
Method

Analyte DO ORP Temp
Units mg/L mv °C

Location Sample ID SBD SED Date
EPA-PZ-2012-1A EPA-PZ-2012-1A_SPR19 23.7 28.7 04/16/2019 3.2 51 3.0 U 270 250 0.59 140 6.1 120 7.4 2.3

EPA-PZ-2012-1B EPA-PZ-2012-1B_SPR19 73.56 78.56 04/16/2019 3.4 240 160 15,000 13,000 0.68 11 6.5 590 8.3 35

EPA-PZ-2012-2A EPA-PZ-2012-2A_SPR19 18.14 23.14 04/12/2019 5.8 10 3.0 U 50 U 1.5 5.3 190 5.8 47 7.1 0.72

EPA-PZ-2012-2B EPA-PZ-2012-2B_SPR19 73.16 78.16 04/12/2019 13 130 3.0 U 97 6,400 0.57 150 6.2 390 8.4 12

EPA-PZ-2012-3A EPA-PZ-2012-3A_SPR19 19.09 24.09 04/16/2019 1.0 U 89 15 16,000 920 0.51 16 6.1 340 11 8.0

EPA-PZ-2012-3B EPA-PZ-2012-3B_SPR19 68.7 73.7 04/16/2019 12 180 2,700 45,000 5,800 0.42 -80 6.7 610 12 33

EPA-PZ-2012-3B SHL-DUP03_SPR19 68.7 73.7 04/16/2019 11 180 3,000 45,000 5,700 0.42 -80 6.7 610 12 33

EPA-PZ-2012-4A EPA-PZ-2012-4A_SPR19 19.56 24.56 04/15/2019 3.4 79 2.5 J 4,100 560 0.71 2.0 6.4 290 11 2.7

EPA-PZ-2012-4B EPA-PZ-2012-4B_SPR19 79.5 84.5 04/15/2019 6.8 140 2,000 72,000 880 0.60 -63 6.6 600 12 14

EPA-PZ-2012-5A EPA-PZ-2012-5A_SPR19 17.95 22.95 04/12/2019 4.2 22 1.5 J 7,200 96 0.39 36 5.7 120 7.9 5.2

EPA-PZ-2012-5B EPA-PZ-2012-5B_SPR19 68.46 73.46 04/12/2019 8.9 200 2.7 J 390 11,000 0.33 38 6.4 530 8.8 4.4

EPA-PZ-2012-6A EPA-PZ-2012-6A_SPR19 24.19 29.19 04/22/2019 3.7 25 1.6 J 50 U 7.8 9.2 160 6.3 260 12 5.0

EPA-PZ-2012-6B EPA-PZ-2012-6B_SPR19 74.23 79.23 04/22/2019 12 39 350 19,000 950 6.8 -55 6.8 200 12 36

EPA-PZ-2012-7A EPA-PZ-2012-7A_SPR19 23.87 28.87 04/19/2019 2.1 21 3.0 U 50 U 3.0 6.0 120 5.7 660 10 1.8

EPA-PZ-2012-7B EPA-PZ-2012-7B_SPR19 58.82 63.82 04/19/2019 5.0 52 1,500 22,000 2,700 0.77 -34 6.2 210 11 1.0

EW-01 EW-1@ATP Port_SPR19 60 85 04/12/2019 4.0 200 1,500 64,000 2,100 --- --- --- --- --- ---

EW-04 EW-4@ATP Port_SPR19 70 95 04/12/2019 4.4 100 2,900 41,000 2,400 --- --- --- --- --- ---

PZ-12-01 PZ-12-01_SPR19 24 34 04/18/2019 11 170 470 54,000 1,700 0.71 -54 6.5 660 10 9.6

PZ-12-02 PZ-12-02_SPR19 24 34 04/18/2019 6.0 240 190 73,000 1,300 1.2 -57 6.4 780 9.8 5.5

PZ-12-03 PZ-12-03_SPR19 24 34 04/18/2019 --- 170 630 39,000 3,900 0.64 -65 6.7 600 10 12

PZ-12-03 SHL-DUP01 24 34 04/18/2019 3.4 170 640 38,000 3,800 0.64 -65 6.7 600 10 12

PZ-12-04 PZ-12-04_SPR19 24 34 04/18/2019 1.8 150 670 66,000 1,700 0.52 -61 6.5 580 11 4.0

PZ-12-05 PZ-12-05_SPR19 26 36 04/16/2019 23 59 220 56,000 3,600 0.65 -66 6.2 340 12 4.8

PZ-12-06 PZ-12-06_SPR19 25 35 04/16/2019 70 100 31 23,000 6,800 0.56 -9.6 5.9 430 12 5.7

PZ-12-07 PZ-12-07_SPR19 20 30 04/16/2019 44 120 100 4,500 1,500 2.5 -14 6.7 350 11 9.7

PZ-12-08 PZ-12-08_SPR19 22 32 04/12/2019 26 70 160 23,000 1,200 3.9 52 6.1 240 10 89

PZ-12-09 PZ-12-09_SPR19 20 30 04/16/2019 13 72 3.0 U 50 U 37 1.9 120 6.8 200 11 8.7

PZ-12-10 PZ-12-10_SPR19 20 30 04/16/2019 6.1 44 3.0 U 790 8.8 3.5 170 6.1 97 9.1 2.6

SHL-10 SHL-10_SPR19 24 39 04/12/2019 J 2.5 14 3.0 U 50 U 3.0 5.7 170 6.3 41 10 3.9

SHL-11 SHL-11_SPR19 12 27 04/22/2019 4.7 140 960 58,000 1,700 0.84 -82 6.7 640 11 32

SHL-11 SHL-DUP02_SPR19 12 27 04/22/2019 4.3 140 950 60,000 1,700 0.84 -82 6.7 640 11 32

SHL-19 SHL-19_SPR19 20 30 04/12/2019 26 71 3.0 U 23 J 3.0 5.6 170 6.4 210 8.2 26

SHL-20 SHL-20_SPR19 39 49 04/22/2019 40 80 770 41,000 2,200 0.42 -68 6.2 520 9.2 3.9

SHL-4 SHL-4_SPR19 3 13 04/16/2019 18 55 98 14,000 2,900 0.59 -28 6.3 190 11 7.7

SHM-05-40X SHM-05-40X_SPR19 32 34 04/23/2019 3.5 74 2,100 27,000 690 0.41 -110 6.8 360 10 3.0

26 2.1

3.3 2.4

35 1.7

2.6 0.50 J

Anions General Chemistry Dissolved Metals Field Parameters

TurbiditypH SPCArsenic Iron ManganeseChloride Sulfate Alkalinity DOC
NTU

10* 9,100* 1,715*
mg/L mg/L mg/L mg/L µg/L µg/L µg/L pH Units µS/cm

28 1.9

32 11

29 11

28 1.9

15 6.5

22 2.9

58 0.50 J

42 1.7

180 0.50 U

17 1.6

15 4.4

9.6 0.50

58 3.3

5.2 1.9

55 2.0

47 5.8

--- 2.0

9.1 1.4

44 2.2

2.2 1.7

7.6 2.8

1.3 0.50

1.0 0.50

0.97 0.50 U

0.91 0.50 J

65 2.1

65 2.0

61 1.7

1.3 0.50 U

38 1.9

0.93 1.6
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Table 5-5
Spring 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill 
Devens, Massachusetts

Analytical 
Method

Analyte DO ORP Temp
Units mg/L mv °C

Location Sample ID SBD SED Date

Anions General Chemistry Dissolved Metals Field Parameters

TurbiditypH SPCArsenic Iron ManganeseChloride Sulfate Alkalinity DOC
NTU

10* 9,100* 1,715*
mg/L mg/L mg/L mg/L µg/L µg/L µg/L pH Units µS/cm

SHM-05-41B SHM-05-41B_SPR19 62 64 04/18/2019 11 65 360 23,000 840 0.41 -44 6.4 1,400 6.6 14

SHM-05-41C SHM-05-41C_SPR19 88 93 04/15/2019 10 U 280 91 10,000 3,700 1.2 -90 6.8 2,600 9.8 4.5

SHM-07-03 SHM-07-03_SPR19 25 35 04/18/2019 10 28 3.0 U 260 3.0 5.4 1,700 5.6 650 8.3 22

SHM-07-05X SHM-07-05X_SPR19 0 0 04/18/2019 8.0 220 950 23,000 1,900 2.0 -66 6.7 1,500 7.6 35

SHM-11-02 SHM-11-02_SPR19 52 66 04/16/2019 1.0 U 280 37 34,000 2,300 0.40 -240 7.6 750 12 8.6

SHM-11-06 SHM-11-06_SPR19 25 35 04/18/2019 8.4 140 680 59,000 1,300 0.90 -72 6.6 590 9.3 17

SHM-13-03 SHM-13-03_SPR19 42 52 04/16/2019 4.6 200 110 7,000 8,400 0.37 4.0 6.4 1,100 8.1 3.6

SHM-13-04 SHM-13-04_SPR19 20 30 04/15/2019 9.8 41 430 2,400 100 4.7 40 6.5 380 11 26

SHM-13-06 SHL-DUP06 36 46 04/16/2019 6.3 74 2,900 17,000 1,000 0.79 -51 6.4 450 7.8 6.6

SHM-13-06 SHM-13-06_SPR19 36 46 04/16/2019 6.3 73 3,100 18,000 1,100 0.79 -51 6.4 450 7.8 6.6

SHM-13-07 SHM-13-07_SPR19 27 37 04/16/2019 5.8 60 470 23,000 3,100 0.49 -18 6.2 560 8.6 12

SHM-13-08 SHM-13-08_SPR19 55 65 04/16/2019 3.7 73 800 30,000 760 0.36 -66 6.5 320 9.4 5.3

SHM-93-22B SHM-93-22B_SPR19 82.3 92.3 04/12/2019 5.6 260 83 3,000 9,500 0.45 13 6.7 600 6.8 6.1

SHM-96-5B SHM-96-5B_SPR19 80 90 04/23/2019 14 220 1,100 14,000 8,300 0.87 -41 6.5 550 8.6 19

SHP-01-36X SHP-01-36X_SPR19 3 8 04/12/2019 7.3 22 6.3 870 33 1.3 170 7.3 330 7.5 1.3

SHP-01-37X SHP-01-37X_SPR19 1 6 04/12/2019 21 65 15 5,400 440 0.62 140 7.0 290 8.5 7.4

SHP-01-38A SHP-01-38A_SPR19 1.5 6.5 04/12/2019 8.6 41 79 15,000 1,300 0.59 130 6.8 140 7.3 2.4

SHP-2016-06A SHP-2016-06A_SPR19 81 86 04/17/2019 150 190 2,800 1,400 1,900 1.5 -97 7.3 720 8.1 2.3

SHP-2016-06B SHP-2016-06B_SPR19 102 112 04/17/2019 440 260 1,300 990 1,200 0.42 -110 7.5 1,600 9.6 20

SHP-2016-06C SHP-2016-06C_SPR19 123 133 04/17/2019 9.2 120 250 130 220 1.4 -42 7.3 260 9.3 4.1

SHP-2016-07A SHP-2016-7A_SPR19 22 32 04/22/2019 3.4 20 19 3,400 3,600 0.90 89 5.1 58 8.3 1.7

SHP-2016-07B SHP-2016-07B_SPR19 70 80 04/19/2019 71 120 80 210 700 0.87 -8.8 7.0 380 14 12

SHP-2016-1A SHP-2016-1A_SPR19 13 23 04/22/2019 3.0 20 3.0 U 50 U 2.3 8.1 170 5.1 56 8.5 4.8

SHP-2016-1B SHP-2016-1B_SPR19 75 85 04/22/2019 2.6 68 120 18,000 1,200 0.48 -22 5.7 230 11 1.4

SHP-2016-2A SHP-2016-2A_SPR19 20 25 04/19/2019 4.8 64 16 22 J 450 1.1 -31 8.7 150 9.8 8.5

SHP-2016-2B SHP-2016-2B_SPR19 80 85 04/19/2019 4.3 150 450 43,000 2,200 0.48 -49 6.3 440 8.5 2.5

SHP-2016-2B SHP-DUP04 80 85 04/19/2019 4.3 150 410 41,000 2,100 0.48 -49 6.3 440 8.5 2.5

SHP-2016-3A SHP-2016-03A_SPR19 20 25 04/18/2019 1.4 43 4.0 8,100 530 1.1 -34 6.3 120 4.3 2.0

SHP-2016-3B SHP-2016-03B_SPR19 80 85 04/18/2019 3.4 150 230 42,000 3,000 0.52 -44 6.2 420 6.0 2.7

SHP-2016-4A SHP-2016-4A_SPR19 25 30 04/19/2019 6.6 24 3.0 U 84 640 4.8 210 5.6 82 9.9 7.4

SHP-2016-4B SHP-2016-4B_SPR19 85 90 04/19/2019 4.7 130 1,400 41,000 1,300 0.62 -62 6.1 370 10 4.2

SHP-2016-5A SHP-2016-5A_SPR19 25 30 04/23/2019 6.7 67 3.9 3,200 100 0.59 -9.9 6.5 240 8.8 7.9

SHP-2016-5B SHL-DUP05_SPR19 85 90 04/23/2019 0.82 J 180 620 64,000 5,100 0.69 -81 6.7 600 9.2 37

SHP-2016-5B SHP-2016-5B_SPR19 85 90 04/23/2019 0.81 J 180 610 64,000 5,100 0.69 -81 6.7 600 9.2 37

550 6.0

430 2.2

130 2.8

170 1.6 U

48 1.9

44 2.6

75 0.50

200 2.5

70 1.4

65 0.50

31 2.0

100 1.4

33 1.8

31 1.8

28 2.1

81 2.1

16 22

1.3 1.3

1.5 0.50

27 21

4.1 3.0

1.5 0.50

12 2.2

1.2 0.50 J

9.6 2.2

3.3 0.50

2.5 0.50

9.9 2.1

6.2 0.50

12 2.3

25 6.3

10 1.9

21 2.6

20 2.8
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Table 5-5
Spring 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill 
Devens, Massachusetts

Analytical 
Method

Analyte DO ORP Temp
Units mg/L mv °C

Location Sample ID SBD SED Date

Anions General Chemistry Dissolved Metals Field Parameters

TurbiditypH SPCArsenic Iron ManganeseChloride Sulfate Alkalinity DOC
NTU

10* 9,100* 1,715*
mg/L mg/L mg/L mg/L µg/L µg/L µg/L pH Units µS/cm

Notes:

*Screening Limits: #

Screening Limits Source: #

SBD

SED

mg/L

µg/L J

mv U

pH Units pH Units

µS/cm Microsiemens per Centimeter

°C Degrees Celsius

SPC Specific Conductivity

NTU Nephelometric Turbidity 
Units

DOC Dissolved Organic Carbon

DO Dissolved Oxygen

ORP Oxidation Reduction Potential

"--" No data available

Analytical Parameters

Qualifiers

=Above Cleanup Goal

The analyte was analyzed for, but not detected.  The associated numerical value is at or below the MDL.

The analtye was positively identified, the quantitation is an estimation.

EPA Superfund ROD for SHL,  Fort Devens, 1995

SHL Cleanup Goals =Detection

Sample Beginning Depth (ft)

Sample Ending Depth (ft)

Milligrams per Liter

Micrograms per Liter

Millivolts
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Table 5-6
Fall 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill
Devens, Massachusetts

Analytical 
Method
Analyte
Units

Location SBD SED Date
EPA-PZ-2012-1A 23.7 28.7 11/07/2019 3.6 43 3.0 U 190 240 0.24 79 6.1 120 9.6 4.1

EPA-PZ-2012-1B 73.56 78.56 11/07/2019 20 190 220 13,000 9,400 0.28 -33 6.4 480 9.8 18

EPA-PZ-2012-2A 18.14 23.14 10/24/2019 6.9 9.4 J 3.0 U 50 U 1.6 6.6 160 5.4 51 10 1.4

EPA-PZ-2012-2B 73.16 78.16 10/24/2019 10 140 3.0 U 250 6,200 0.35 180 5.9 380 11 27

EPA-PZ-2012-3A 19.09 24.09 10/28/2019 0.94 J 96 16 17,000 950 0.38 50 5.6 320 11 1.9

EPA-PZ-2012-3B 68.7 73.7 10/28/2019 15 180 3,200 49,000 5,900 0.27 -54 6.5 560 10 9.7

EPA-PZ-2012-4A 19.56 24.56 10/31/2019 2.7 79 4.5 7,000 920 0.30 -33 6.2 360 13 2.7

EPA-PZ-2012-4B 79.5 84.5 10/31/2019 17 130 2,100 62,000 690 1.7 -98 6.5 510 12 9.5

EPA-PZ-2012-4B 79.5 84.5 10/31/2019 17 130 2,000 74,000 740 1.7 -98 6.5 510 12 9.5

EPA-PZ-2012-5A 17.95 22.95 11/05/2019 5.1 24 2.2 J 6,800 96 0.20 80 5.2 110 9.5 3.3

EPA-PZ-2012-5B 68.46 73.46 11/05/2019 12 190 14 940 9,800 0.28 -22 6.2 450 9.4 2.0

EPA-PZ-2012-6A 24.19 29.19 10/25/2019 4.0 32 3.0 U 50 U 3.0 7.0 180 6.1 88 9.7 13

EPA-PZ-2012-6B 74.23 79.23 10/25/2019 9.4 47 370 17,000 960 0.15 -60 6.6 190 10 9.9

EPA-PZ-2012-7A 23.87 28.87 10/31/2019 5.0 22 2.3 J 50 U 47 3.6 94 6.0 450 12 2.8

EPA-PZ-2012-7B 58.82 63.82 11/05/2019 4.7 50 1,300 23,000 1,900 0.23 -93 6.7 150 9.8 6.4

EW-01 60 85 11/05/2019 6.6 210 1,600 65,000 2,100 --- --- --- --- --- ---

EW-04 70 95 11/05/2019 6.4 110 3,200 38,000 2,100 --- --- --- --- --- ---

N5-P1 95.5 97.5 11/06/2019 12 240 4,400 43,000 6,200 0.55 -43 6.6 590 11 9.9

PZ-12-01 24 34 11/01/2019 14 140 560 52,000 1,800 0.36 -64 6.4 600 11 4.5

PZ-12-02 24 34 11/01/2019 2.8 220 270 74,000 1,200 1.5 -64 6.4 770 12 3.1

PZ-12-03 24 34 10/30/2019 20 190 790 63,000 4,600 0.29 -80 6.3 630 11 2.7

PZ-12-04 24 34 10/30/2019 2.4 180 730 78,000 2,000 0.26 -72 6.4 630 12 5.2

PZ-12-05 26 36 10/30/2019 13 120 210 38,000 2,500 2.0 -39 6.2 290 12 3.5

PZ-12-06 25 35 10/29/2019 15 100 40 16,000 2,900 0.31 -29 6.0 230 16 6.6

PZ-12-06 25 35 10/29/2019 15 100 43 17,000 3,000 0.31 -29 6.0 230 16 6.6

PZ-12-07 20 30 11/01/2019 99 94 94 5,100 1,400 2.9 47 6.4 440 12 8.7

PZ-12-08 22 32 10/31/2019 13 88 17 14,000 2,600 0.35 64 5.8 230 13 26

PZ-12-09 20 30 10/31/2019 20 69 3.1 50 U 12 0.86 160 6.3 180 12 10

PZ-12-10 20 30 10/31/2019 11 36 3.0 U 50 U 1.2 6.8 180 5.2 95 13 1.9

SHL-10 24 39 10/29/2019 6.8 28 3.0 U 50 U 3.0 8.8 150 6.8 75 11 9.8

SHL-11 12 27 10/30/2019 14 140 920 50,000 1,900 0.23 -110 6.6 550 12 3.8

SHL-12 15 30 11/07/2019 98 69 7.4 660 890 3.14 105 5.9 439 10.4 12.2

SHL-15 14 24 11/01/2019 29 100 110 1,500 540 0.21 71 5.8 290 12 2.9

SHL-15 14 24 11/01/2019 29 100 110 1,700 530 0.21 71 5.8 290 12 2.9

SHL-19 20 30 10/29/2019 23 90 4.4 100 56 9.0 110 6.2 210 11 15

SHL-20 39 49 11/01/2019 29 99 830 45,000 1,900 0.17 -91 6.6 550 11 3.0SHL-20_FAL19 62 1.3

SHL-19_FAL19 1.1 0.74

SHL-DUP11_FAL19 7.3 2.6

SHL-15_FAL19 7.0 2.6

SHL-12_FAL19 40 3.2

SHL-11_FAL19 64 1.7

SHL-10_FAL19 1.4 0.58 U

PZ-12-10_FAL19 0.86 0.69 J

PZ-12-09_FAL19 1.4 0.64

PZ-12-08_FAL19 5.6 1.2

PZ-12-07_FAL19 4.2 2.2

SHL-DUP01_FAL19 2.0 0.97

PZ-12-06_FAL19 2.0 0.96

PZ-12-05_FAL19 7.7 1.1

PZ-12-04_FAL19 62 2.2

PZ-12-03_FAL19 51 1.9

PZ-12-02_FAL19 68 3.9

PZ-12-01_FAL19 62 2.0

N5-P1_FAL19 21 2.6

EW-4_FAL19 6.8 1.7

EW-1_FAL19 18 4.2

EPA-PZ-2012-7B_FAL19 1.3 1.3

EPA-PZ-2012-7A_FAL19 120 0.67

EPA-PZ-2012-6B_FAL19 10 1.3

EPA-PZ-2012-6A_FAL19 4.7 0.85 U

EPA-PZ-2012-5B_FAL19 40 1.3

EPA-PZ-2012-5A_FAL19 16 6.3

SHL-DUP06_FAL19 26 2.0

EPA-PZ-2012-4B_FAL19 26 2.1

EPA-PZ-2012-4A_FAL19 55 8.9

EPA-PZ-2012-3B_FAL19 29 1.7

EPA-PZ-2012-3A_FAL19 34 9.7

EPA-PZ-2012-2B_FAL19 35 1.6

EPA-PZ-2012-2A_FAL19 4.4 0.46 J

EPA-PZ-2012-1B_FAL19 30 2.7

EPA-PZ-2012-1A_FAL19 11 3.0

°C NTU
Sample ID 10* 9,100* 1,715*

mv pH Units µS/cmmg/L mg/L mg/L mg/L µg/L µg/L µg/L mg/L
Alkalinity DOC

Anions General Chemistry Dissolved Metals Field Parameters

pH SPC Temp TurbidityArsenic Iron Manganese DO ORPChloride Sulfate
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Table 5-6
Fall 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill
Devens, Massachusetts

Analytical 
Method
Analyte
Units

Location SBD SED Date
°C NTU

Sample ID 10* 9,100* 1,715*
mv pH Units µS/cmmg/L mg/L mg/L mg/L µg/L µg/L µg/L mg/L

Alkalinity DOC

Anions General Chemistry Dissolved Metals Field Parameters

pH SPC Temp TurbidityArsenic Iron Manganese DO ORPChloride Sulfate

SHL-20 39 49 11/01/2019 29 98 810 46,000 1,900 0.17 -91 6.6 550 11 3.0

SHL-22 105 115 11/04/2019 10 320 6.2 74 8,900 0.55 47 66 680 9.8 4.0

SHL-23 23 33 11/13/2019 6.7 4.5 J 3.0 U 50 U 14 7.5 250 4.5 44 8.6 4.6

SHL-24 110 120 11/07/2019 26 49 4.2 50 U 3.0 1.9 95 7.2 270 11 11

SHL-3 24 34 10/29/2019 7.3 99 3.0 U 50 U 1.3 5.1 160 6.0 220 12 3.6

SHL-4 3 13 10/29/2019 17 90 69 11,000 3,900 0.29 -4.1 6.1 210 12 18

SHL-5 3 13 11/08/2019 11 41 5.1 390 170 -0.81 63 5.5 140 12 3.6

SHL-7 11 21 11/13/2019 12 61 3.0 U 160 13 3.3 -4.5 7.7 190 9.4 4.2

SHL-8D 68 70 10/24/2019 7.4 24 3.0 U 22 J 11 0.19 120 6.0 190 10 0.72

SHL-8S 52 54 10/24/2019 6.7 26 3.0 U 50 U 1.7 4.7 170 6.0 82 9.6 1.1

SHL-9 15 25 10/30/2019 3.8 100 33 3,800 190 0.36 5.0 6.3 270 11 21

SHL-9 15 25 10/30/2019 4.1 100 30 3,800 190 0.36 5.0 6.3 270 11 21

SHM-05-40X 32 34 11/08/2019 5.4 140 2,100 32,000 770 0.44 20 6.5 390 8.1 13

SHM-05-40X 32 34 11/08/2019 5.4 140 2,200 33,000 820 0.44 20 6.5 390 8.1 13

SHM-05-41A 42 44 11/08/2019 8.5 36 31 6,300 260 0.10 9.5 6.1 120 8.0 36

SHM-05-41B 62 64 11/08/2019 6.4 62 530 24,000 720 0.13 -60 6.6 190 9.3 25

SHM-05-41C 88 93 11/08/2019 14 J 86 29 3,400 820 0.050 -53 6.8 5,900 8.3 6.9

SHM-05-42A 40 42 11/05/2019 5.8 26 3.0 U 50 U 50 0.23 100 5.8 84 9.8 2.3

SHM-05-42B 70 72 11/05/2019 9.7 170 170 29,000 6,300 0.19 -54 6.4 450 9.6 4.7

SHM-07-03 25 35 11/07/2019 8.8 16 3.0 U 200 7.3 7.8 117.6 5.6 444 9.2 602

SHM-07-05X 0 0 11/08/2019 8.7 240 500 18,000 1,900 0.46 11 6.8 660 7.4 14

SHM-10-02 53 63 11/14/2019 7.8 90 3.0 U 50 U 1,400 9.6 150 6.7 500 11 1.1

SHM-10-03 58.5 68.5 11/14/2019 11 150 8.5 50 U 4.0 4.2 120 7.1 580 9.6 2.6

SHM-10-04 55 65 11/14/2019 20 71 3.0 U 50 U 330 0.43 100 6.8 420 11 3.1

SHM-10-05A 50 60 11/12/2019 9.5 32 2.0 J 50 U 2.4 2.6 180 5.7 210 11 4.2

SHM-10-06 69.5 79.5 11/01/2019 11 150 1,300 81,000 2,400 0.080 -75 6.6 580 11 3.4

SHM-10-06A 77 87 11/07/2019 6.1 93 63 8,900 710 0.99 40 6.0 220 11 9.9

SHM-10-07 40 50 11/06/2019 7.7 150 1,000 52,000 2,000 3.1 -97 6.6 580 11 15

SHM-10-08 46 56 11/14/2019 7.9 350 3.0 U 50 U 550 4.2 170 6.3 710 9.8 3.6

SHM-10-10 56 66 11/11/2019 4.9 260 3.0 U 50 U 8,400 0.58 43 6.5 790 11 1.2

SHM-10-11 50 60 11/07/2019 51 150 560 63,000 2,800 0.20 -21 6.2 500 11 15

SHM-10-12 45 55 11/14/2019 2.2 160 3,200 71,000 5,800 0.26 20 5.4 400 9.5 25

SHM-10-12 45 55 11/14/2019 2.6 170 3,400 65,000 5,400 0.26 20 5.4 400 9.5 25

SHM-10-13 60 70 11/06/2019 2.5 260 460 69,000 960 0.55 -39 6.5 710 10 12

SHM-10-14 60 80 11/06/2019 2.3 210 4,500 80,000 2,400 11 31 6.5 470 11 13

SHM-10-14 60 80 11/06/2019 2.4 200 4,500 78,000 2,400 11 31 6.5 470 11 13SHM-10-14_FAL19 4.0 3.4

SHL-DUP09_FAL19 4.0 3.4

SHM-10-13_FAL19 30 4.1

SHM-10-12_FAL19 4.1 2.9

SHL-DUP05_FAL19 3.1 2.9

SHM-10-11_FAL19 32 1.0

SHM-10-10_FAL19 93 2.6

SHM-10-08_FAL19 69 2.1

SHM-10-07_FAL19 64 1.9

SHM-10-06A_FAL19 13 1.0

SHM-10-06_FAL19 29 2.2

SHM-10-05A_FAL19 32 0.62 J

SHM-10-04_FAL19 89 1.1

SHM-10-03_FAL19 120 1.4 J

SHM-10-02_FAL19 120 1.3

SHM-07-05X_FAL19 68 3.1

SHM-07-03_FAL19 130 1.9 J

SHM-05-42B_FAL19 34 1.6

SHM-05-42A_FAL19 8.3 0.78

SHM-05-41C_FAL19 1,900 1.0 J

SHM-05-41B_FAL19 2.3 1.0

SHM-05-41A_FAL19 5.8 1.0

SHM-05-40X_FAL19 23 2.8

SHL-DUP10_FAL19 22 2.8

SHL-DUP07_FAL19 20 8.8

SHL-9_FAL19 20 8.7

SHL-8S_FAL19 5.9 0.37 J

SHL-8D_FAL19 38 0.68

SHL-7_FAL19 26 1.0

SHL-5_FAL19 12 8.0

SHL-4_FAL19 1.5 1.5

SHL-3_FAL19 1.3 1.4 J

SHL-24_FAL19 38 1.6 U

SHL-23_FAL19 4.8 1.0

SHL-22_FAL19 26 1.5

SHL-DUP02_FAL19 61 1.4
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Table 5-6
Fall 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill
Devens, Massachusetts

Analytical 
Method
Analyte
Units

Location SBD SED Date
°C NTU

Sample ID 10* 9,100* 1,715*
mv pH Units µS/cmmg/L mg/L mg/L mg/L µg/L µg/L µg/L mg/L

Alkalinity DOC

Anions General Chemistry Dissolved Metals Field Parameters

pH SPC Temp TurbidityArsenic Iron Manganese DO ORPChloride Sulfate

SHM-10-15 45 55 11/14/2019 14 200 5,600 44,000 7,300 0.16 79 6.4 430 10 6.8

SHM-10-16 75 85 11/13/2019 3.7 280 1,100 38,000 1,700 0.69 42 6.5 560 7.6 11

SHM-10-16 75 85 11/13/2019 3.7 280 1,200 37,000 1,700 0.69 42 6.5 560 7.6 11

SHM-11-02 52 66 11/13/2019 1.1 250 33 22,000 1,600 0.24 -190 7.4 630 9.5 9.9

SHM-11-06 25 35 11/01/2019 8.1 190 810 68,000 1,600 0.18 -61 6.3 640 10 3.4

SHM-11-06 25 35 11/01/2019 8.6 190 780 69,000 1,700 0.18 -61 6.3 640 10 3.4

SHM-13-01 39 49 11/14/2019 9.5 17 1.9 J 50 U 3.3 4.5 110 5.8 1,100 11 9.0

SHM-13-02 60 70 11/11/2019 7.1 160 3.0 U 50 U 9,400 4.3 46 6.5 430 11 4.6

SHM-13-03 42 52 11/11/2019 6.0 280 140 8,600 10,000 0.40 -1.0 6.4 620 11 0.98

SHM-13-04 20 30 11/12/2019 11 46 600 3,400 84 4.0 58 6.3 1.0 10 2.5

SHM-13-05 75 85 11/12/2019 12 410 16 3,100 3,400 0.36 48 6.8 740 9.3 15

SHM-13-06 36 46 11/12/2019 5.7 44 1,900 18,000 880 0.45 41 6.4 440 10.0 11

SHM-13-07 27 37 11/11/2019 4.9 65 750 27,000 4,700 0.15 -39 6.4 770 12 16

SHM-13-08 55 65 11/11/2019 4.4 100 930 41,000 970 0.55 70 6.4 390 11 4.7

SHM-13-14D 45 55 11/11/2019 7.0 74 12 2,600 470 0.24 29 6.4 490 11 0.78

SHM-13-14S 5 15 11/11/2019 19 42 1.9 J 50 U 410 0.39 57 5.9 650 11 0.71

SHM-13-15 50 60 11/11/2019 9.6 430 5.1 770 5,800 0.41 44 6.1 920 11 2.9

SHM-93-10D 0 0 10/29/2019 17 J 54 3.0 U 73 2.1 0.51 88 12 400 11 20

SHM-93-18B 78.5 88.5 11/13/2019 33 60 3.0 U 50 U 1.4 7.6 2.3 7.7 320 9.2 1.9

SHM-93-22B 82.3 92.3 11/04/2019 10 250 370 11,000 10,000 0.62 1.5 6.3 620 9.1 12

SHM-93-22C 124.3 134.3 11/04/2019 7.6 120 4.3 50 U 3.0 2.3 31 7.6 320 9.0 4.3

SHM-93-24A 13.2 23.2 11/08/2019 54 22 3.0 U 50 U 7.7 9.4 124 5.8 713 11.5 12.4

SHM-96-5B 80 90 11/07/2019 9.6 230 41 50 U 23 3.4 150 6.8 490 10 4.4

SHM-96-5C 50 60 11/07/2019 8.1 240 13 1,900 14,000 0.31 -37 6.4 540 9.8 3.8

SHM-99-31C 68 78 11/14/2019 5.4 250 140 11,000 4,700 0.78 -78 6.7 300 9.4 6.4

SHM-99-32X 72 82 11/12/2019 17 78 47 6,700 4,100 0.16 12 6.4 370 9.2 7.8

SHP-01-36X 3 8 11/04/2019 6.0 27 11 1,500 78 0.30 37 6.4 300 12 =

SHP-01-37X 1 6 11/04/2019 7.8 28 13 4,500 210 0.39 -4.3 6.6 310 13 2.6

SHP-01-38A 1.5 6.5 11/04/2019 13 95 140 25,000 2,000 0.37 0.80 6.0 250 12 2.2

SHP-01-38A 1.5 6.5 11/04/2019 13 94 130 25,000 2,000 0.37 0.80 6.0 250 12 2.2

SHP-2016-06A 81 86 11/05/2019 180 230 860 400 2,300 0.68 -67 7.2 690 10 1.7

SHP-2016-06B 102 112 11/05/2019 380 310 1,200 1,100 1,200 0.56 -96 7.6 1,100 11 6.2

SHP-2016-06C 123 133 11/05/2019 12 120 270 110 170 2.2 -64 7.9 240 11 8.0

SHP-2016-07B 70 80 11/06/2019 36 110 35 84 350 0.98 18 7.1 300 13 28

SHP-2016-1A 13 23 11/08/2019 J 4.8 24 3.0 U 20 J 4.7 -0.26 36 5.7 68 11 6.8

SHP-2016-1B 75 85 11/08/2019 7.3 140 180 34,000 1,700 0.89 36 5.7 330 10 6.8SHP-2016-1B_FAL19 11 4.0

SHP-2016-1A_FAL19 0.48 1.7 J

SHP-2016-07B_FAL19 2.9 1.5

SHP-2016-06C_FAL19 1.8 0.40

SHP-2016-06B_FAL19 17 36

SHP-2016-06A_FAL19 15 18

SHP-01-38A_FAL19 8.5 1.3

SHL-DUP04_FAL19 8.6 1.4

SHP-01-37X_FAL19 69 3.9

SHP-01-36X_FAL19 67 3.5

SHM-99-32X_FAL19 64 1.4

SHM-99-31C_FAL19 31 2.0

SHM-96-5C_FAL19 28 3.3

SHM-96-5B_FAL19 23 2.5

SHM-93-24A_FAL19 180 2.1 J

SHM-93-22C_FAL19 22 3.2 U

SHM-93-22B_FAL19 35 1.6

SHM-93-18B_FAL19 51 0.61 J

SHM-93-10D_FAL19 29 0.95 J

SHM-13-15_FAL19 43 3.2

SHM-13-14S_FAL19 140 1.8

SHM-13-14D_FAL19 120 1.4

SHM-13-08_FAL19 33 1.9

SHM-13-07_FAL19 180 1.2

SHM-13-06_FAL19 100 1.0

SHM-13-05_FAL19 39 2.5

SHM-13-04_FAL19 250 1.1

SHM-13-03_FAL19 32 2.5

SHM-13-02_FAL19 51 1.7

SHM-13-01_FAL19 340 0.93 J

SHM-11-06_FAL19 46 2.1

SHL-DUP03_FAL19 46 1.9

SHM-11-02_FAL19 47 1.0

SHM-10-16_FAL19 24 1.9

SHL-DUP08_FAL19 24 1.9

SHM-10-15_FAL19 12 2.4
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Table 5-6
Fall 2019 LTM Analytical Results and Field Parameters

Shepley's Hill Landfill
Devens, Massachusetts

Analytical 
Method
Analyte
Units

Location SBD SED Date
°C NTU

Sample ID 10* 9,100* 1,715*
mv pH Units µS/cmmg/L mg/L mg/L mg/L µg/L µg/L µg/L mg/L

Alkalinity DOC

Anions General Chemistry Dissolved Metals Field Parameters

pH SPC Temp TurbidityArsenic Iron Manganese DO ORPChloride Sulfate

SHP-2016-2A 20 25 10/24/2019 5.0 51 11 25 J 400 2.5 160 8.1 120 11 4.6

SHP-2016-2B 80 85 10/24/2019 5.1 170 560 46,000 2,400 0.19 -33 6.5 490 9.9 3.0

SHP-2016-3A 20 25 10/28/2019 R 4.5 R 130 R 260 R 36,000 R 2,800 0.37 -52 6.5 160 8.7 3.0

SHP-2016-3B 80 85 10/28/2019 R 2.5 R 49 R 4.1 R 11,000 R 740 0.21 -86 6.5 240 9.1 2.9

SHP-2016-4A 25 30 11/05/2019 7.8 16 3.0 U 24 J 580 2.7 50 6.3 84 8.1 9.1

SHP-2016-4B 85 90 11/05/2019 5.4 170 1,500 50,000 2,000 31 -60 6.5 490 8.3 8.1

SHP-2016-5A 25 30 11/05/2019 4.8 65 3.2 4,400 190 0.45 30 6.2 380 8.1 8.1

SHP-2016-5B 85 90 11/05/2019 5.2 210 720 66,000 3,500 0.34 -70 6.5 590 8.5 13

SHP-99-29X 19 29 11/06/2019 5.1 110 1,600 42,000 3,900 0.51 14 5.6 240 11 4.1

Notes:

*Screening Limits: #

Screening Limits Source: #

SBD

SED

mg/L

µg/L J
mv U

pH Units R

µS/cm
SPC

°C

NTU

DOC Dissolved Organic Carbon

DO Dissolved Oxygen

ORP Oxidation Reduction Potential

"--" No data available

Millivolts

pH Units

Microsiemens per Centimeter
Specific Conductivity

Degrees Celsius

Nephelometric Turbidity Units

The analyte was analyzed for, but not detected.  The associated numerical value is at or below the MDL.

The result is rejected.

=Above Cleanup Goal

Sample Beginning Depth (ft)

Sample Ending Depth (ft) Qualifiers

The analtye was positively identified, the quantitation is an estimation.

EPA Superfund ROD for SHL, Fort Devens,1995

Analytical Parameters

SHL Cleanup Goals =Detection

Milligrams per Liter

Micrograms per Liter

SHP-99-29X_FAL19 5.5 2.8

SHP-2016-05B_FAL19 20 2.5

SHP-2016-05A_FAL19 67 4.1

SHP-2016-04B_FAL19 17 1.8

SHP-2016-04A_FAL19 8.9 0.63

SHP-2016-3B_FAL19 14 1.1 R R

SHP-2016-3A_FAL19 11 1.8 R R

SHP-2016-2B_FAL19 15 2.2

SHP-2016-2A_FAL19 2.5 1.2
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 IPC 
(T)  

 
 N-5, P-1 

(T)  
 N-5, P-1 

(D)  
 N-5, P-2 

(T)  
 N-5, P-2 

(D)  
 PSP-01 

(T)   PSP-01 (D)   SHL-3 
(T)   SHL-3 (D)   SHL-4 

(T)  
SHL-4

(D)
 SHL-5 

(T)  
SHL-5 

(D)
SHL-7 

(D)
 SHL-8S 

(T)  SHL-8S (D)  SHL-8D 
(T)  

SHL-8D 
(D)

 SHL-9 
(T)  

SHL-9
 (D)

 SHL-10 
(T)  SHL-10 (D)  SHL-11 

(T)  SHL-11 (D)

 Sample Month-Year  Units               
Aug-91 µg/L      35 260 23   37 67 320
Dec-91 µg/L      120 140 38   67 120 320
Mar-93 µg/L      6.5 2.54 11.4   42.4 280 340
Jun-93 µg/L        
Nov-96 µg/L       NS  48.8 12   46.9  3.4 B  332
May-97 µg/L      10 U  73.6 J   10 U     16.1 J   10 U   252 J  
Oct-97 µg/L      10 U 180  10 U    25.2 209 366
May-98 µg/L       5 U  37.4  5 U    15  5 U  346
Nov-98 µg/L       5.4 U  89.1 11.5   27.2  5.4 U  376
May-99 µg/L       2.7 B  78.2  5.0 B    71.3  2.7 B  431
Nov-99 µg/L   5800 30.1   1.9 U  61.3 6.5   28.5  1.9 U  492
May-00 µg/L       2.5 U  116  2.5 U    15  2.5 U  404
Nov-00 µg/L      17.4 91.5 13.8   31.4  4.2 U  523
May-01 µg/L       4.1 U  50.8 13.8   15.1  4.1 U  487
Oct-01 µg/L       1.5 U  66 14.8   28.1  1.5 U  573
Nov-01 µg/L 5800 43 5 U 5 U
May-02 µg/L       2.8 B   47.8 B   11.9 B    144  4.0 B  469
Oct-02 µg/L       3.2 U  66.1  3.2 U    29  3.2 U  648
May-03 µg/L       4.7 U  26.6 7.3   13.4  4.7 U  498
Nov-03 µg/L       4.1 U  13.4  4.7 B    30.6  4.1 U  639
May-04 µg/L       2.6 U  27.2  7.4 B    19.8  2.6 U  502
Nov-04 µg/L       5.8 U  19.5  6.8 B    32.2  5.8 U  617
Jun-05 µg/L       4.5 U  10.1  7.0 B     4.5 U  524
Jan-06 µg/L       5 U   5 U    18  5 U  567
Apr-06 µg/L   4940 22  5 U      5 U   5 U  21   
Jun-06 µg/L   5970 46 6  5 U   5 U  6  5 U   5 U  21  5 U  700
Sep-06 µg/L   4560 22 10     5 U   5 U  46   
Dec-06 µg/L   1930 30  5 U   5 U   5 U  8  5 U   5 U  51  5 U  668
Apr-07 µg/L          3 U   3 U  26   
May-07 µg/L        6.2      
Oct-07 µg/L   4856 28.1   7.5 16.2 22.6 11.8 34.1  0.59 J  686.5
Apr-08 µg/L        4.1  0.5 U   0.5 U  14.6   
Oct-08 µg/L   1748 26.8   2.3 4.9  1 UJ   1 UJ  40.7  1 UJ  663.5
Jan-09 µg/L 188.9            
Apr-09 µg/L        3.6  0.5 U   0.5 U  18.1   
Oct-09 µg/L   4429 30.5   15.1 12.3  0.5 U   0.5 U  37.6  709.1
Apr-10 µg/L        3.4 0.6 0.6 25.2   
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L   3488 24.5   3.1 4.8  0.5 U   0.5 U  38.4 0.9 694
Apr-11 µg/L        1  0.5 U   0.5 U  25.7   
Oct-11 µg/L   4942 27.4   1.4 5.5  0.5 U   0.5 U  39.8  654.9
Apr-12 µg/L 3.7 0.6 0.5 U 29.5
Oct-12 µg/L 2286 26.1 3.8 4.5 0.5 U 0.5 U 36.4 0.7 647
May-13 µg/L 2.6 3.7 0.93 U 0.72 U 30.0 1.2 496
Oct-13 µg/L 2500 21.2 15.1 2.0 U 2.0 U 33.1 1.2 752
Nov-13 µg/L 6.2 22.2
Feb-14 µg/L
Apr-14 µg/L 2.0 U 2.0 U 2.0 U 587
Oct-14 µg/L 327 37 13.3 2.0 U 2.0 U 28.5 2.0 U 793
Jun-15 µg/L 925
Oct-15 µg/L 2170 25.7 2.1 J 4.0 U 37.4 12.6 4.0 U 4.0 U 18.5 4.0 U 642
Jun-16 µg/L 970
Nov-16 µg/L 4200 110 3.0 U 3.0 U 3.0 U 38 3.0 U 520
Jun-17 µg/L 4700 74 3.0  U 880
Nov-17 µg/L 4700 3.0 U 130 3.7 3.0 3.0 U 3.0 U 25 3.0 U 870
May-18 µg/L 110 3.0 U 820
Nov-18 µg/L 540 3.0 U 150 2.8J 3.0 U 3.0 U 3.0 U 28 3.0 U 910
May-19 ug/L 98 3.0 U 960
Oct-19 ug/L 3.0 U 69 3.0 U 3.0 U 33 3.0 U 920
Nov-19 ug/L 4400 3.0 U

Notes:
µg/l = microgram per liter D = detected in lab blank
U = non detect Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
UJ = estimated non detect R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
J = estimated result ² = extraction well sample collected at ATP port
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHL-12 (D)  SHL-13 
(T)  

 SHL-13 
(D)  

 SHL-15 
(T)  

 SHL-15 
(D)  SHL-18 (D)  SHL-19 

(T)  SHL-19 (D)  SHL-20 
(T)  SHL-20 (D)  SHL-21 

(T)  
 SHL-21 

(D)  
 SHL-22 

(T)  SHL-22 (D)  SHL-23 
(T)  

 SHL-23 
(D)  SHL-24(D)

 SHM-93-
10C 
(T)  

 SHM-93-
10D 
(T)  

 SHM-93-
10D 
(D)  

SHM-93-
18B 
(D)

 SHM-93-
22B 
(T)  

SHM-93-
22B 
(D)

 SHM-93-
22C 
(T)  

           
  340 98  27  
  710 89  25  
  390 330  32.9  21.3  68.9
    18.1  49.8
  138 244  24.8  12.4  324 44.6
   10 U   10 U    10 U    10 U    318 J  40.4
  298 227  34.8  10.5  352  10 U  
  77.5 238  10.6  7.5  365 31.6
  145 218   5.4 U   10.2  406 51.1
  156 216   12.2 B    10.8 B   707 42.8
 215 176 215  7.3  8.7  1440 33.2
  41.4 216  14.6   5.9 J   1360 34.4
  154 172  45  8.8  1180 47.8
  129 186  47.6  6.9  1540 19.7
  183 165  44.2  10.1  1670 31.6

5 U 5 U 5 U
  66.9 154   55.9 B    11.0 B   2040  30.5 B  
  164 175  77.1  7.1  159 30.1
  36.1 197  101  9.8  2070 21
  83.6 194  76.4   5.2 U   2500 29.8
  75 136  88.1   7.2 B   1690 27.8
  121 156  65.4   10.6 B   2360 34.9
  26.3 159    8.1 B   15.8
  156 189  154  11  3320 23

 5 U  18    5 U  171  5 U   14 3690  
 5 U  16 1790 346  167  5 U  12  3440 17
 5 U  44    5 U  109  5 U   14 3110  
 5 U  93 142 361  5 U  115  5 U  10 12 3100 73

     3 U  98  3 U    2800 76
           

1.6 42 885.1 336.2  0.81 J  55.1  0.73 J  9.8 10.3 1978 72.5
    1.1 106.2  0.19 J    1721 29.4

3.3 75 173.6 28 7.9  1 U  81  1 UJ  10.1 23.4 1374 17.7
            
     1.2 98.7  0.5 U    1128 21.7

 0.5 U  26.7 136.9 38.8 23.8  48.3    832.3 74.7
      69.6    947.5 14.6

 0.5 U  25 234.8 56.1 4.4 0.9 46.5  0.5 U  8.7  827.6 15.8
     57.9    1039 13.9

2.8 70.4 62.9 7.3  45.7    1072 13.9
41.9 1271 25.4

1.0 24.2 138.3 139.3 1.1 43.6 0.5 U 8.1 879 21.7
3.8 621 33.3 1150

2.0 U 34.9 33.6 641 54.3 1150

701 49.2 997
3.1 763 44.5 690

2.0 J 31.6 794 2.0 U 4.9 1050
2.9 J 3.1 J 855 4.0 U 15.9 4.0 U 6.5 11.6 670

880 630
1.6 J 19 3.0 U 830 9.4 3.0 U 5.5 480

1.6 J 860 310
2.4 J 200 3.0 U 860 6.1 3.0 U 4.8 3.0 U 3.0 U 360

3.0 U 830 270
1.90 J 44 20 J 970 5 3.0 U 3.4 3.0 U 3.0 U 170

3.0 U 770 83
4.4 3.0 U

7.4 110 830 6.2 3.0 U 4.2 3.0 U 370

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-93-
22C 
(D)

SHM-93-
24A 
(D)

 SHM-96-5B 
(T)  

SHM-96-5B
 (D)

 SHM-96-
5C 
(T)  

SHM-96-5C 
(D)

 SHP-99-
29X 
(T)  

 SHP-99-
29X 
(D)  

 SHM-99-
31A 
(T)  

 SHM-99-
31A 
(D)  

 SHM-99-
31B 
(T)  

 SHM-99-
31B 
(D)  

 SHM-99-
31C 
(T)  

 SHM-99-
31C 
(D)  

 SHM-99-
32X 
(T)  

 SHM-99-
32X 
(D)  

 SHP-01-
36X 
(T)  

 SHP-01-
36X 
(D)  

 SHP-01-
37X 
(T)  

 SHP-01-
37X 
(D)  

 SHP-01-
38A 
(T)  

 SHP-01-
38A 
(D)  

SHP-01-38B 
(D)

1440 71
 3,300 J  43.2

2040 43.1
4300 49.5
3080 46.8
3490 57
2700 44.8 4380
5110 52.2
2500 40.3
3800 80.5
1850 41.1

3800
3800  50.4 B  
1970 41.3
3920 55.1
3380 48.3
3950 47.1
2110 49.5

4130 43
2110 47 9 56 270 168 24 41 550
2760 51 12 53 273 186 22 49 496
1570 37 23 74 305 202 30 46 681
2980 24 16 72 301 176 19 46 623
2030 47

750 61.1 2953 22.7 85.5 292.1 206.2 16.7 26.6 781.4
1597 54.7
747.8 51.8 2106 16.2 79.5 260.3 203.9 27.9 38.1 602.4

1401 44.2
776.3 27.5 1686 20.4 56.7 223.5 196.8 18.7 35.1 663.7

 1504 J  31.2

28.8

846.2 26.4 3156 17.4 39.2 239.4 173.4 14.2 22.5 651.8
2030 35
1895 24.5 1457 18.4 59.3 244 172.8 30.8 20.2 557.9
1681 8.7
1376 7.7 2739 17.7 60.1 206.4 130.6 17.8 10.2 660.5

19.7 1400 10.4 900
25.1 1660 5.5 2760 14.6 61.6 205 107

4.8 4.7 247

31.9 1340 10.9
45.6 991 17.7 3000 180 93.5 10.8 8.5 263

1210
137 799 39.6 3810 18.7 58.7 194 9.0 14 314 903

1100
120 990 42 3900 200 59 4.5 11 320

1200 4.3 6.5 190
3.8 2.2 J 990 34 2100 200 60 17 13 190

980 11 9.9 140
3.8 3.0 U 100 31 1200 160 6.3 7.8 17 130

1100 6.3 15 79

4.3 3.0 U 41 13 1600 47 11 13 130

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

 SHM-05-
39A 
(T)  

 SHM-05-
39A 
(D)  

 SHM-05-
39B 
(T)  

 SHM-05-
39B 
(D)  

 SHM-05-
40X 
(T)  

 SHM-05-
40X 
(D)  

 SHM-05-
41A 
(T)  

SHM-05-
41A
 (D)

 SHM-05-
41B 
(T)  

SHM-05-
41B
 (D)

 SHM-05-
41C 
(T)  

SHM-05-
41C 
(D)

 SHM-05-
42A 
(T)  

SHM-05-
42A 
 (D)

 SHM-05-
42B 
(T)  

SHM-05-
42B 
 (D)

SHM-07-03 
(D)

SHM-07-05 
 (T)

SHM-07-05 
(D)

SHM-10-01
 (T)

SHM-10-01 
(D)

SHM-10-02 
 (T)

SHM-10-02 
 (D)

289 590 3610 54 2420 626  5 U  266
288 634 3420 52 2720 614  5 U  241
270 415 3510 41 2730 640  5 U  276
248 412 4070 36 2280 666  5 U  296

30 1990 627  3 U  249

241.5 309.4 4445 24.9 2591 684.5  1.01 J  304.4 <0.5 14.7
26.9 2349 662.2 2.5 266.2

275.6 241.2 4920 18.7 1910 789.3  1 U  256

22.1 1497 895.3 2 255.7
259.5 338.8 3833 16.3 1464 828.7  1 U  211.4

26.9 1372 896 2.5 72.2
1.16 J 0.68 J 0.74 0.43 J

3180 0.29 J 3.51 J
8.15 7.87 1.11 1.07

246.3 162 3637 66.7 1036 787 1.2 197.2
20.9 1045 749.8 1.1 188.9

227.1 308.1 3703 18.4 1369 917 0.8 230
15.5 770.8 764.8 2.3 238.7

76.3 364.4 2974 10.3 859.5 782.2 0.7 240.6 1.4 1.1
12.3 812 709 0.89 U 238 1.0 1.3 1.5

146 113 3100 12.5 716 890 2.0 U 232

9.7 678 1490 2.0 U 229
3070 14.2 638 946 2.0 U 215

626 883 2.0 U 4.8 2.0 U 3.2 J
4.0 U 293 3060 15 614 851 4.0 U 206

670 810 3.2 11
2400 19 730 820 3.0 U 180

R 630 390 3.0 U 54
2200 18 620 740 3.0 U 160 3.0 U 890 3.0 U
1900 330 800 3.1 430
2400 16 510 3.0 U 160 3.0 U 100 3.0 U
2100 360 91 3.0 U 950

2200 31 530 29 3.0 U 170 3.0 U 500 3.0 U
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-10-03 
(T)

SHM-10-03
 (D)

SHM-10-04
 (T)

SHM-10-04 
(D)

SHM-10-
05A
 (T)

SHM-10-
05A
 (D)

SHM-10-06
(T)

SHM-10-06 
(D)

SHM-10-
06A 
(T)

SHM-10-
06A
 (D)

SHM-10-07
 (T)

SHM-10-07 
(D)

SHM-10-08 
(T)

SHM-10-08 
 (D)

SHM-10-10 
 (T)

SHM-10-10 
(D)

SHM-10-11 
(T)

SHM-10-11
(D)

SHM-10-12
(T)

SHM-10-12 
 (D)

SHM-10-13
 (T)

SHM-10-13
 (D)

SHM-10-14 
(T)

2.36 0.78 J 1.62 0.64 4.7 4.6 2210 J 1680 J 64.8 61 816 J 818 J 2.72 0.73 J 2.0 J 1.25 J
3.62 J 356 342 J 2880 3560

1.47 J 0.51 J 1.0 J 0.79 J 5.68 5.21 2580 2710 102 94.2 979 918 1.4 1.55 2.57 J 2.4 J 619 J 575 4280
470 463 2980 3120 700 672 5990 J

1.0 U 1.0 U 3.0 2300 72 1100 1.9 1.0 440 4100 670
1.5 1.0 3.1 1980 72.8 1210 1.9 1.7 460 3580 565

22.9 2.0 J 432 3570

1900 95.6 861 2.6 J 3510 532
4.2 2.0 U 3.0 J 3.6 J

2150 4.0 U 926 2.9 J 503 3850 4.5

1700 76 750 3.5 520 2900 530

3.0 U 3.0 U 2.1 J 1600 74 970 3.0 U 3.0 U 540 3300 450

3.0 U 3.0 U 3.0 U 1200 64 900 2.0 J 3.0 U 620 3300 570

8.5 3.0 U 2.0 J 1300 63 1000 3.0 U 3.0 U 560 3400 460

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-10-14 
(D)

SHM-10-15 
(T)

SHM-10-15 
(D)

SHM-10-16 
(T)

SHM-10-16 
(D)

SHM-11-02
 (D)

SHM-11-06 
(D)

PZ-12-01 
(D)

PZ-12-02 
(D)

PZ-12-03 
(D)

PZ-12-04 
(D)

PZ-12-05 
(D)

PZ-12-06 
(D)

PZ-12-07 
(D)

PZ-12-08 
(D)

PZ-12-09 
(D)

PZ-12-10 
(D)

SHM-13-01
 (D)

SHM-13-02 
 (D)

SHM-13-03
 (D)

SHM-13-04 
(D)

SHM-13-05
 (D)

SHM-13-06 
(D)

4100 7930 8110 487 495
5860 6090 6230 1180 1090

6200 J 7000 1600 7.1 920
5540 1090 1350 1020 441 627 659 610 741 224 484 1.9 1.1 0.69 J 2.5 318 2060 8.9 3180 J

5740 1530 3.2 J 1000 2.2 J 2.7 J 137 6.8 2540

2.0 U 120 61.1 2850
5380 5870 J 2.0 U 825 2.6 J 80.8 693 11 2360

2.0 U 75.5 620 2460
2320 5450 1760 4.0 U 821 2.1 J 2.6 68.7 212 12.3 2160

1900 3.0 53 20 2500
4900 5100 1600 3.0 U 900 1.8 J 55 140 11 2700

1800 3.0 U 730 680 500 600 640 260 41 J 110 3.1 3.0 U 3.0 U 46 350 2800
5400 6400 1200 2.5 J 780 420 660 620 68 260 49 3.8 2.3 J 3.0 U 3.0 U 1.5 J 3.0 U 46 160 8.4 2700

2.0 J 600 700 400 610 690 190 25 72 1.5 J 3.0 U 3.0 U 26 340 2700
3900 5800 1100 8.7 750 570 300 560 630 140 48 58 3.0 U 3.0 U 3.0 U 1.5 J 3.0 U 44 190 J 12 2400

37.0 680 470 190 630 670 220 31 100 160 3.0 U 3.0 U 110 430 3100
790 730 210 40 17 3.1 3.0 U

4500 5600 1200 780 560 270 94 1.90 J 3.0 U 140 600 16 1900

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-13-07 
(D)

SHM-13-08 
(D)

SHM-13-
14S 
(D)

SHM-13-
14D 
(D)

SHM-13-15 
(D)

EPA-PZ-
2012-1A (D)

EPA-PZ-
2012-1B (D)

EPA-PZ-
2012-2A (D)

EPA-PZ-
2012-2B (D)

EPA-PZ-
2012-3A (D)

EPA-PZ-
2012-3B (D)

EPA-PZ-
2012-4A (D)

EPA-PZ-
2012-4B (D)

EPA-PZ-
2012-5A (D)

EPA-PZ-
2012-5B (D)

EPA-PZ-
2012-6A (D)

EPA-PZ-
2012-6B (D)

EPA-PZ-
2012-7A (D)

EPA-PZ-
2012-7B (D)

SHP-2016-
1A
 (D)

SHP-2016-
1B
 (D)

SHP-2016-
2A 
(D)

SHP-2016-
2B 
 (D)

928

1340 994
2.0 U 7.9 3.8 J

1280 1040
962 978 2.0 U 9.6 8.1 2.0 U 160 2.0 U 2.0 U 21.2 3830 4.8 2680 2.0 U 3.2 J 2.0 U 515 2.0 U 1250
946 975
531 954 4.0 U 288 4.0 U 4.0 U 16.4 4070 5.6 3520 4.0 U 3.7 4.0 U 386 4.0 U 1330
320 770 .
140 870 4.0 9.1 5.5 3.0 U 260 3.0 U 3.0 U 23 3600 5.1 2200 3.0 U 2.4 J 1.6 J 370 3.0 U 1000
230 900 3.0 U 240 3.0 U 3.3 19 4000 2.9 J 2300 3.0 U 1.6 J 3.0 U 430 3.0 U 1500 3.0 U 120 58 350
620 810 3.0 U 11 5.7 3.0 U 200 3.0 U 3.0 U 12 3400 3.4 2300 3.0 U 3.0 U 3.0 U 350 3.0 U 1200 3.0 U 170 51 550
470 830 3.0 U 170 3.0 U 3.0 U 13 2900 2.5 J 1900 1.5 J 3.0 U 3.0 U 96 3.0 U 1300 3.0 U 130 32 420
490 310 3.0 U 6.1 1.6 J 3.0 U 170 1.9 J 3.0 U 15 3000 3.5 2000 1.5 J 12 3.0 U 300 3.0 U 1100 3.0 U 130 17 430
470 800 3.0 U 160 3.0 U 3.0 U 15 2700 2.5 J 2000 1.5 J 2.7 J 1.6 J 350 3.0 U 1500 3.0 U 120 16 450

3.0 U 3.0 U 16 3200 4.5 2100 3.0 U 370 2.30 J 11 560
750 930 1.90 J 12 5.1 3.0 U 220 2.20 J 14 1300 3.0 U 180

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Table 5-7
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHP-2016-
3A 
(D)

SHP-2016-
3B 
(D)

SHP-2016-
4A 
(D)

SHP-2016-
4B 
(D)

SHP-2016-
5A 
(D)

SHP-2016-
5B 
(D)

SHP-2016-
6A 
(D)

SHP-2016-
6B 
(D)

SHP-2016-
6C 
(D)

SHP-2016-
7A 
 (D)

SHP-2016-
7B 
(D)

EW-1² (D) EW-4² (D)

1500 2400

4.8 240 10 1100 2.3 J 620 520 830 320 81 7.9 1900 3500
7.0 270 4.6 1800 2.2 J 700 600 1300 280 12 11 1800 3500
3.2 240 3.8 1300 2.5 J 620 280 1300 210 84 200 1500 3300
4.5 240 1.5 J 1400 2.8 J 520 480 1300 300 200 150 1900 4000
4.0 230 3.0 U 1400 3.9 610 2800 1300 250 19 80 1500 2900
260 R 4.1 R

3.0 U 1500 3.2 720 860 1200 270 35 1600 3200

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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ANNUAL LANDFILL INSPECTION 
Shepley’s Hill Landfill 
Devens, Massachusetts 

 

1 
 

Sovereign Consulting Inc. 
9 Payson Road, Suite 150 

Foxborough, MA 02035 

 

Date of Inspection:  15 October 2019 
Inspector/Company:   Steven Passafaro, PE, and Rebekah Rose of Sovereign Consulting Inc. 
Site Location:    Shepley’s Hill Landfill, Devens, Massachusetts 
 
Weather Conditions: 

Temperature:   50º F 
Weather:  Clear 

 
Type of Inspection:  Annual 

□ Post-Major Weather Event 

□ Re-Inspection of Deficiencies 

□ Other 

 

Landfill Attribute & Observations Comments and Recommendations SAT UNSAT 

Cover Surface   

1. There are no new depressions on the cover surface Continue monitoring for settlement that creates 
depressions. 

  

2. No tree or shrub growth was observed on the landfill 
surface during the inspection. Small tree and shrub 
growth on the margins of the landfill were removed 
during annual mowing event. 

 

Continue monitoring for tree and shrub growth on 
cover surface. Remove tree/shrub growth as 
necessary.   

3. The utility berm that was constructed through the 
middle of the landfill in 2004 provides utility service to 
the pumping station at the northeastern corner of the 
landfill. The vegetation atop the utility berm was 
mowed during the September 2019 mowing event. The 
berm is intact and no adverse effects to the berm were 
observed. 

 

Continue monitoring the utility berm for negative 
impacts on the drainage patterns.  

  



ANNUAL LANDFILL INSPECTION 
Shepley’s Hill Landfill 
Devens, Massachusetts 

 

2 
 

Sovereign Consulting Inc. 
9 Payson Road, Suite 150 

Foxborough, MA 02035 

Landfill Attribute & Observations Comments and Recommendations SAT UNSAT 

Vegetative Growth 

1. The vegetation growth was normal and appeared to 
have no major stressed areas.  The annual landfill 
mowing event was conducted from 30 September to 1 
October 2019. 
 

Continue mowing on an annual basis. 

  

Landfill Gas Vents & Monitoring Wells 

1. The landfill gas vents are in good condition. All pipes 
are in functional condition with screens installed on all 
vents. 
 

Continue to monitor the condition of the landfill gas 
vents. 

  

2. The landfill gas points are in good condition. Continue to monitor the condition of the landfill gas 
points. 

  

3. All monitoring wells located on the landfill appeared to 
be in good condition.   
 

Continue to monitor the condition of the landfill 
monitoring wells.     

Drainage Swales 

1. Most of the southern drainage swale exhibited 
vegetative growth. Large growth was removed during 
the September 2019 mowing activities. Small growth and 
wetland plant life were not disturbed, as they have 
become a natural retardant to erosive forces. 
 

Continue to monitor and clear drainage swales of 
invasive vegetative growth.  

  

2.  Vegetative growth was removed from all northern 
drainage swales during the September 2019 mowing 
activities.   
  
 

Continue to monitor and clear drainage swales of 
invasive vegetative growth. 

  



ANNUAL LANDFILL INSPECTION 
Shepley’s Hill Landfill 
Devens, Massachusetts 
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Sovereign Consulting Inc. 
9 Payson Road, Suite 150 

Foxborough, MA 02035 

Landfill Attribute & Observations Comments and Recommendations SAT UNSAT 

3. Mowing is conducted to the edge of the swales.  
 
 

Continue mowing annually. 
  

Settlement 

1. No new depressions were observed within the landfill. Continue to monitor for new depressions or 
settlement and repair as necessary. 
 
 

  

Erosion 

1. There was no erosion observed.   
 
 

Continue to monitor for erosion annually.   
  

Access Roads 

1. The landfill access road is in good condition, and no 
erosion of the road was observed.   
 

Continue to monitor condition of road. 
  

Culverts and Catch Basins 

1. The culverts along the northern portion of the landfill 
were observed to be in good condition; some growth was 
removed from the culverts along the entrance road to the 
ATP during the September 2019 mowing event to ensure 
proper use. 
 

Continue to monitor and remove growth as 
necessary. 

  



ANNUAL LANDFILL INSPECTION 
Shepley’s Hill Landfill 
Devens, Massachusetts 

 

4 
 

Sovereign Consulting Inc. 
9 Payson Road, Suite 150 

Foxborough, MA 02035 

Landfill Attribute & Observations Comments and Recommendations SAT UNSAT 

Security/Fencing 

1. Perimeter fencing is non-existent along much of the 
western boundary of the landfill (wooded area along 
Shepley’s Hill), and along the southeastern boundary 
near the railroad tracks.  However, no roads have open 
access to the landfill, and existing fence gates across roads 
that access the landfill are secured with chains and 
padlocks.  
 

Continue to maintain proper security measures 
including ensure lockage of all landfill fence gates. 
 

  

Wetland Encroachment 

1. Wetland encroachment was observed in the swales 
located in the southern portion of the landfill. Overall, the 
areas of encroachment are small and confined to the 
swales. 
 
 

Continue to monitor wetland encroachment and 
continued mowing of the areas close to the existing 
growth will prevent the development of wide-spread 
wetland encroachment issues. 

  

Other Observations 

1. The recreation field located south of the landfill access 
road in the middle of the southern area of the landfill 
appears to be in good condition, and although tire rutting 
was not observed between the field and the landfill access 
road, grass has been worn away between the landfill 
access road and the recreation field by frequent vehicle 
use.   
 
2. No other outstanding issues were observed. 
 

1. Gravel has been added to part of the recreation 
access road.  It is recommended that gravel be 
installed across the remaining distance between the 
landfill access road and the recreation field to ensure 
that tire rutting does not develop and that there is 
minimal impact to the landfill cover by vehicle usage.   
 
 
2. Ensure all post closure uses of the landfill do not 
compromise the integrity of the landfill cover or the 
network of landfill gas vents and groundwater 
monitoring wells.   

  

 



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current Conditions of Northern Portion of Landfill

Description - Current Conditions of Western Portion of Landfill and Western Drainage Swale



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current Conditions of Southern Portion of Landfill

Description - Current Conditions of Eastern Portion of Landfill



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current Condition of the Northern Barrier Wall Area

Description - Current Condition of the Southern Barrier Wall Area



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current Conditions of Red Cove Area

Description - Current Condtion of Southern Drainage Swale



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current Condition of Eastern Drainage Swale

Description - Current Condition of the Northern Landfill Access Road



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current condition of Recreation Field Access Point

Description - Current Condition of the Southern Landfill Access Road



Shepley's Hill Landfill

Annual Inspection

October 2019

Description - Current Condtions of Northern Portion of Recreation Field

Description - Current Condtions of Southern Portion of Recreation Field
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Appendix B
Landfill Gas Monitoring 2019

Devens, Massachusetts

Field Team:  Joe Rogers, Liam Henry

ID Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) urge Rate (lpurge Time (seVOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Background 8:38 0.0 20.89 0.0 0.0 0.0 0.1 0.2 30.01

GV-1 14:07 0.0 9.1 0.0 64.0 0.0 8.4 1.3 4 167 0.0 5.6 0.0 66.0 0.0 11.0 3.3 29.71
GV-2 14:15 0.0 11.5 0.0 74.0 0.0 7.5 3.0 4 167 0.0 2.6 0.0 99.0 0.0 13.7 7.7 29.71
GV-3 13:40 0.0 21.1 0.0 3.0 0.0 0.0 0.1 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.1 29.71
GV-4 13:58 0.0 5.5 0.0 91.0 0.0 11.7 5.1 4 167 0.0 9.3 0.0 63.0 0.0 8.5 2.7 29.71
GV-5 14:43 0.0 12.2 0.0 6.0 0.0 6.4 6.2 4 167 0.0 12.6 0.0 0.0 0.0 6.2 0.2 29.71
GV-6 13:38 1.0 1.6 0.0 97.0 0.0 14.4 6.5 4 167 0.0 1.6 0.0 51.0 0.0 14.7 5.4 29.71
GV-7 14:27 0.0 0.3 0.0 99.0 0.0 15.2 13.3 4 167 0.0 0.1 0.0 99.0 0.0 15.1 12.1 29.71
GV-8 14:26 0.0 8.2 0.0 49.0 0.0 9.0 2.5 4 167 0.0 5.8 0.0 5.0 0.0 11.1 0.3 29.71
GV-9 13:27 0.0 0.0 0.0 40.0 0.0 16.0 8.8 4 167 0.0 0.1 0.0 99.0 0.0 17.0 13.1 29.71

GV-10 13:17 0.0 1.1 0.0 51.0 0.0 14.1 3.0 4 167 0.0 2.0 0.0 45.0 0.0 13.6 2.4 29.71
GV-11 13:09 0.0 10.9 0.0 99.0 0.0 6.8 2.5 4 167 0.0 5.9 0.0 99.0 0.0 10.5 9.0 29.71
GV-12 13:00 0.0 3.3 0.0 95.0 0.0 10.7 7.0 4 167 0.0 0.0 0.0 99.0 0.0 12.4 8.8 29.71
GV-13 11:44 0.0 12.4 0.0 47.0 0.0 5.0 3.4 4 167 0.0 16.2 0.0 30.0 0.0 2.5 2.1 29.85
GV-14 11:55 0.0 20.6 0.0 99.0 0.0 0.2 0.2 4 167 0.0 3.7 0.0 99.0 0.0 15.1 29.3 29.85
GV-15 12:10 0.0 1.8 0.0 99.0 0.0 21.9 23.5 4 375 0.0 0.0 0.0 99.0 0.0 21.0 26.5 29.85
GV-16 12:48 0.0 0.0 0.0 99.0 22.1 0.0 20.2 4 375 0.0 0.0 0.0 99.0 0.0 22.4 19.2 29.71
GV-17 12:36 0.0 2.6 0.0 99.0 0.0 23.4 25.6 4 375 0.0 0.0 0.0 99.0 0.0 23.4 26.1 29.71
GV-18 12:21 0.0 0.7 0.0 99.0 0.0 21.3 23.4 4 375 0.0 1.0 0.0 99.0 0.0 21.2 23.4 29.71

LGP-01-01X 15:37 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 83 0.0 21.1 0.0 0.0 0.0 0.5 0.1 29.64
LGP-09-01XA 15:48 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 157 0.0 21.2 0.0 0.0 0.0 0.6 0.1 29.64
LGP-09-01XB 15:43 0.0 20.8 0.0 0.0 0.0 0.7 0.1 2 157 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64
LGP-01-02X 15:28 0.0 20.8 0.0 0.0 0.0 0.9 0.1 2 83 0.0 20.8 0.0 0.0 0.0 0.9 0.1 29.64
LGP-09-02X 15:26 0.0 20.7 0.0 0.0 0.0 1.1 0.1 2 204 0.0 20.9 0.0 0.0 0.0 1.2 0.2 29.64
LGP-01-03X 15:22 0.0 20.8 0.0 0.0 0.0 0.8 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64
LGP-09-03X 15:16 0.0 20.8 0.0 0.0 0.0 1.0 0.1 2 167 0.0 20.7 0.0 0.0 0.0 1.0 0.1 29.64
LGP-01-04X 15:05 0.0 20.9 0.0 0.0 0.0 0.5 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.5 0.2 29.65
LGP-09-04X 15:11 0.0 21.0 0.0 0.0 0.0 0.2 0.1 2 120 0.0 21.0 0.0 0.0 0.0 0.6 0.1 29.65
LGP-05-05X 8:33 0.0 11.7 0.0 12.0 0.0 11.7 0.8 2 93 0.0 9.9 0.0 0.0 0.0 0.1 0.2 29.95
LGP-09-05X 8:43 0.55 22.0 0.0 53.0 0.0 0.2 0.2 2 167 0.0 3.0 0.0 31.0 0.0 0.2 0.2 29.95
LGP-05-06X 9:00 0.0 18.3 0.0 0.0 0.0 2.3 0.2 2 93 0.0 18.8 0.0 0.0 0.0 2.5 0.2 29.93
LGP-09-06X 8:52 0.0 16.2 0.0 0.0 0.0 0.2 0.2 2 120 0.0 16.1 0.0 0.0 0.0 5.0 0.2 29.93
LGP-05-07X 9:09 0.0 18.2 0.0 0.0 0.0 3.7 0.2 2 65 0.0 15.4 0.0 0.0 0.0 6.0 0.2 NR
LGP-05-08X 9:25 0.0 15.7 0.0 0.0 0.0 6.6 0.2 2 93 0.0 7.0 0.0 0.0 0.0 14.5 0.2 29.93
LGP-09-08X 9:18 0.0 5.9 0.0 0.0 0.0 16.5 0.2 2 185 0.0 2.8 0.0 5.0 0.0 19.3 0.3 NR
LGP-05-09X 9:53 0.0 14.4 0.0 0.0 0.0 15.2 0.2 2 93 0.0 20.9 0.0 0.0 0.0 7.4 0.2 29.86
LGP-09-09X 9:37 0.0 10.1 0.0 0.0 0.0 10.9 0.2 2 185 0.0 5.4 0.0 0.0 0.0 15.3 0.2 29.93
LGP-05-10X 10:06 0.0 15.4 0.0 0.0 0.0 5.2 0.2 2 93 0.0 8.3 0.0 0.0 0.0 11.9 0.2 29.86
LGP-09-10X 10:15 0.0 2.5 0.0 5.0 0.0 14.1 0.3 2 148 0.0 2.7 0.0 7.0 0.0 17.7 0.5 29.86
LGP-05-11X 10:36 0.0 14.8 0.0 0.0 0.0 5.6 0.2 2 83 0.0 8.5 0.0 0.0 0.0 10.9 0.2 29.86
LGP-09-11X 10:30 0.0 6.8 0.0 0.0 0.0 11.9 0.2 2 139 0.0 4.6 0.0 0.0 0.0 15.0 0.2 29.86
LGP-05-13X 11:16 0.0 17.0 0.0 0.0 0.0 3.8 0.2 2 56 0.0 12.5 0.0 0.0 0.0 6.6 0.2 29.85
LGP-05-14X 11:22 0.0 12.4 0.0 0.0 0.0 7.7 0.2 2 93 0.0 12.5 0.0 0.0 0.0 7.5 0.2 29.85
LGP-09-15X 11:33 0.0 17.0 0.0 0.0 0.0 4.2 0.2 2 111 0.0 16.0 0.0 0.0 0.0 5.7 0.2 29.85

Date: 10/16/19 Weather:  Sunny, 50 Degrees F

Initial Readings Post Purge Readings
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)

GV-1 10/26/2012 12:54 0.2 8.6 0 16 0 9.5 0.8 4 167 0.5 8.0 0 23 0 10.8 1.1 29.87
11/12/2013 8:46 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.2 0.0 29.98
10/17/2014 14:49 0.0 21.0 0.0 0.0 0.0 0.0 0.0 4 167 0.0 18.4 0.0 3.0 4.0 1.9 0.1 29.32
10/20/2015 9:21 0.0 20.8 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.0 29.90
10/18/2016 17:48 0.1 8.8 0.0 21 0.0 9.4 1.1 4 167 0.1 6.1 0.0 24 0.0 11.8 1.2 29.55
10/18/2017 15:05 0.0 19.6 0.0 0.0 0.0 1.0 0.0 4 167 0.0 11.4 0.0 12.0 0.0 6.9 0.3 29.98
10/18/2018 14:28 0.0 21.3 0.0 0.0 0.0 0.4 0.0 4 167 0.0 21.1 0.0 0.0 0.0 0.5 0.0 30.03
10/16/2019 14:07 0.0 9.1 0.0 64.0 0.0 8.4 1.3 4 167 0.0 5.6 0.0 66.0 0.0 11.0 3.3 29.71

GV-2 10/26/2012 13:05 0.4 9.9 0 87 0 9.6 4.3 4 167 0.6 4.0 0 >100 0 15.4 9.3 29.87
11/12/2013 8:56 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:40 0.0 20.8 1.0 0.0 0.0 0.1 0.0 4 167 0.0 15.2 0.0 68.0 4.0 5.1 3.5 29.32
10/20/2015 10:50 0.1 19.4 0.0 27.0 0.0 1.2 0.8 4 167 0.1 16.4 0.0 83.0 1.0 4.2 2.5 29.89
10/18/2016 17:43 0.1 8.7 0.0 99 0.0 10.3 4.9 4 167 0.0 3.9 0.0 100 0.0 14.8 7.2 29.55
10/18/2017 14:58 0.0 20.5 0.0 5.0 0.0 0.5 0.1 4 167 0.0 11.3 0.0 69.0 0.0 6.7 2.7 29.99
10/18/2018 14:23 0.0 21.6 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.6 0.0 0.0 0.0 0.1 0.0 30.03
10/16/2019 14:15 0.0 11.5 0.0 74.0 0.0 7.5 3.0 4 167 0.0 2.6 0.0 99.0 0.0 13.7 7.7 29.71

GV-3 10/26/2012 13:22 0.0 20.9 0 0 0 0.0 0.0 4 167 0.0 20.9 0 0 0 0.0 0.0 29.87
11/12/2013 9:09 0.1 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:25 0.0 20.7 0.0 0.0 0.0 0.0 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.0 29.32
10/20/2015 8:50 0.0 20.5 0.0 0.0 0.0 0.0 0.0 4 167 0.0 20.5 0.0 0.0 0.0 0.1 0.1 29.88
10/18/2016 17:31 0.0 18.3 0.0 13 0.0 1.8 0.6 4 167 0.0 19.9 0.0 0 0.0 0.0 0.0 29.55
10/18/2017 14:39 0.0 20.9 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.1 0.0 29.98
10/18/2018 14:12 0.0 21.3 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.4 0.0 0.0 0.0 0.0 0.0 30.03
10/16/2019 13:40 0.0 21.1 0.0 3.0 0.0 0.0 0.1 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.1 29.71

GV-4 10/26/2012 13:15 0.6 7.4 0 72 0 10.4 3.4 4 167 0.5 11.3 0 39 0 6.8 1.9 29.87
11/12/2013 9:18 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:33 0.0 18.0 0.0 21.0 5.0 2.5 1.0 4 167 0.2 1.8 0.0 100.0 0.0 14.3 8.1 29.32
10/20/2015 9:00 0.1 10.0 0.0 71.0 0.0 8.7 2.1 4 167 0.2 10.1 0.0 100.0 0.0 10.1 3.1 29.88
10/18/2016 17:37 0.2 8.7 0.0 80 0.0 11.0 4.0 4 167 0.2 5.2 0.0 100 0.0 14.0 5.3 29.55
10/18/2017 14:48 0.0 13.3 0.0 61.0 0.0 4.8 2.1 4 167 0.0 15.2 0.0 30.0 0.0 4.1 1.0 29.97
10/18/2018 14:18 0.0 21.5 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.5 0.0 0.0 0.0 0.0 0.0 30.03
10/16/2019 13:58 0.0 5.5 0.0 91.0 0.0 11.7 5.1 4 167 0.0 9.3 0.0 63.0 0.0 8.5 2.7 29.71

GV-5 10/26/2012 13:55 1.5 13.4 0 1 0 5.2 0.0 4 167 0.2 14.0 0 0 0 4.8 0.0 29.87
11/12/2013 9:48 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:02 0.0 6.9 0.0 0.0 5.0 6.7 0.0 4 167 0.0 5.9 0.0 0.0 5.0 7.9 0.0 29.32
10/20/2015 9:12 0.1 19.7 0.0 4.0 0.0 0.6 0.1 4 167 0.0 20.5 0.0 0.0 0.0 0.4 0.0 29.88
10/18/2016 17:01 0.0 14.2 0.0 0 0.0 5.0 0.0 4 167 0.0 12.4 0.0 0 0.0 6.3 0.0 29.55
10/18/2017 13:47 0.0 18.0 0.0 0.0 0.0 1.3 0.0 4 167 0.0 18.1 0.0 0.0 0.0 1.9 0.0 29.98
10/18/2018 12:58 0.0 21.7 0.0 0.0 0.0 0.1 0.0 4 167 0.0 21.8 0.0 1.0 0.0 0.1 0.1 30.02
10/16/2019 14:43 0.0 12.2 0.0 6.0 0.0 6.4 6.2 4 167 0.0 12.6 0.0 0.0 0.0 6.2 0.2 29.71

GV-6 10/26/2012 13:31 0.4 5.8 0 >100 0 12.8 7.5 4 167 0.7 5.7 0 85 0 11.4 4.2 29.87
11/12/2013 9:29 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:14 70.1 2.6 0.0 >100 3.0 14.3 8.0 4 167 0.1 0.5 0.0 >100 0.0 17.5 9.4 29.32
10/20/2015 13:16 0.0 3.3 0.0 100.0 0.0 13.7 7.6 4 167 0.0 1.7 0.0 100.0 0.0 14.8 7.8 29.88
10/18/2016 17:29 0.0 6.5 0.0 100 0.0 14.1 6.0 4 167 0.1 6.9 0.0 100 0.0 14.0 5.7 29.55
10/18/2017 14:31 0.0 14.8 0.0 46.0 0.0 4.0 1.0 4 167 0.0 14.3 0.0 49.0 0.0 43.0 1.8 29.97
10/18/2018 14:06 0.0 21.1 0.0 0.0 0.0 0.1 0.0 4 167 0.0 21.1 0.0 0.0 0.0 0.1 0.0 30.03
10/16/2019 13:38 1.0 1.6 0.0 97.0 0.0 14.4 6.5 4 167 0.0 1.6 0.0 51.0 0.0 14.7 5.4 29.71

GV-7 10/26/2012 14:15 0.5 1.1 0 >100 2 12.1 6.6 4 167 0.4 1.2 0 63 0 11.1 3.2 29.87
11/12/2013 9:57 0.0 20.7 0 0 0 0.1 0.0 4 167 0.0 20.5 0 0 0 0.1 0.0 29.98
10/17/2014 13:47 0.0 2.9 0.0 >100 0.0 11.4 7.6 4 167 0.0 0.6 0.0 >100 0.0 13.8 8.2 29.32
10/20/2015 11:30 0.0 5.4 0.0 100.0 0.0 11.6 8.2 4 167 0.0 1.1 0.0 100.0 1.0 14.1 7.9 29.89
10/18/2016 17:10 0.0 11.8 0.0 100 0.0 7.7 5.6 4 167 0.0 2.5 0.0 100 0.0 16.8 11.0 29.55
10/18/2017 13:37 0.0 18.2 0.0 10.0 0.0 0.9 0.3 4 167 0.0 18.6 0.0 5.0 0.0 0.8 0.0 29.98
10/18/2018 12:47 0.0 21.6 1.0 1.0 0.0 0.0 0.1 4 167 0.0 21.6 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 14:27 0.0 0.3 0.0 99.0 0.0 15.2 13.3 4 167 0.0 0.1 0.0 99.0 0.0 15.1 12.1 29.71

Initial Readings Post Purge Readings
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

GV-8 10/26/2012 14:05 0.7 10.1 0 1 0 7.0 0.1 4 167 0.1 9.1 0 0 1 7.4 0.0 29.87
11/12/2013 10:04 0.0 20.3 0 0 0 0.1 0.0 4 167 0.0 20.2 0 0 0 0.1 0.0 29.98
10/17/2014 13:54 0.0 6.7 0.0 15.0 6.0 6.6 0.8 4 167 0.0 5.8 0.0 9.0 6.0 7.7 0.4 29.32
10/20/2015 11:39 0.0 12.7 0.0 45.0 0.0 6.2 1.4 4 167 0.0 10.6 0.0 27.0 0.0 7.3 0.8 29.89
10/18/2016 16:53 0.0 13.6 0.0 9 0.0 5.2 0.4 4 167 0.0 8.1 0.0 2 0.0 9.6 0.1 29.55
10/18/2017 13:56 0.0 17.7 0.0 9.0 0.0 1.8 0.1 4 167 0.0 17.8 0.0 0.0 0.0 1.9 0.0 29.95
10/18/2018 12:52 0.0 21.7 1.0 0.0 0.0 0.1 0.0 4 167 0.0 21.5 0.0 0.0 0.0 0.1 0.0 30.02
10/16/2019 14:26 0.0 8.2 0.0 49.0 0.0 9.0 2.5 4 167 0.0 5.8 0.0 5.0 0.0 11.1 0.3 29.71

GV-9 10/26/2012 13:40 0.6 3.0 0 99 0 11.7 4.9 4 167 1.2 3.2 0 >100 0 18.1 22.0 29.87
11/12/2013 9:39 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:10 0.2 1.0 0.0 >100 0.0 16.8 9.1 4 167 0.2 0.3 0.0 0.0 0.0 18.7 17.0 29.32
10/20/2015 13:24 0.2 7.1 0.0 100.0 0.0 11.2 5.9 4 167 0.4 0.7 0.0 100.0 0.0 19.1 17.8 29.88
10/18/2016 17:17 0.0 5.5 0.0 100 0.0 15.7 7.6 4 167 0.0 4.9 0.0 100 0.0 17.1 13.7 29.55
10/18/2017 14:23 0.0 14.9 0.0 49.0 0.0 3.3 1.5 4 167 0.0 10.1 0.0 100.0 0.0 9.1 10.3 29.98
10/18/2018 14:00 0.0 20.7 0.0 3.0 0.0 0.3 0.2 4 167 0.0 20.1 0.0 11.0 0.0 0.7 0.5 30.03
10/16/2019 13:27 0.0 0.0 0.0 40.0 0.0 16.0 8.8 4 167 0.0 0.1 0.0 99.0 0.0 17.0 13.1 29.71

GV-10 10/26/2012 14:22 0.3 2.8 0 50 2 10.5 2.6 4 167 0.2 4.0 0 30 2 9.5 1.5 29.87
11/12/2013 10:22 0.0 20.7 0 0 0 0.2 0.0 4 167 0.0 20.6 0 0 0 0.1 0.0 29.98
10/17/2014 13:30 0.0 1.9 0.0 55.0 0.0 11.6 2.7 4 167 0.0 1.3 0.0 54.0 0.0 12.1 2.7 29.32
10/20/2015 13:03 0.0 4.2 0.0 100.0 0.0 11.6 4.2 4 167 0.0 2.0 0.0 100.0 0.0 12.4 4.3 29.89
10/18/2016 16:40 0.0 6.1 0.0 100 0.0 14.4 8.4 4 167 0.0 2.2 0.0 100 0.0 16.3 7.8 29.55
10/18/2017 14:17 0.0 18.6 0.0 0.0 0.0 0.9 0.0 4 167 0.0 17.6 0.0 0.0 0.0 1.3 0.0 29.98
10/18/2018 12:41 0.0 21.6 1.0 0.0 0.0 0.0 0.0 4 167 0.0 21.6 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 13:17 0.0 1.1 0.0 51.0 0.0 14.1 3.0 4 167 0.0 2.0 0.0 45.0 0.0 13.6 2.4 29.71

GV-11 10/26/2012 14:30 0.2 11.8 0 9 0 5.2 0.5 4 167 0.1 11.3 0 16 0 5.1 0.8 29.87
11/12/2013 10:14 0.0 20.6 0 0 0 0.1 0.0 4 167 0.0 20.6 0 0 0 0.2 0.0 29.98
10/17/2014 13:37 0.0 13.3 0.0 5.0 4.0 4.9 0.2 4 167 0.0 6.9 0.0 2.0 6.0 5.0 1.0 29.32
10/20/2015 12:54 0.0 14.1 0.0 0.0 0.0 4.5 1.1 4 167 0.0 13.7 0.0 22.0 1.0 4.8 0.6 29.89
10/18/2016 16:46 0.1 13.8 0.0 23 0.0 4.9 1.1 4 167 0.0 12.2 0.0 15 0.0 5.6 0.7 29.55
10/18/2017 14:12 0.0 19.5 0.0 3.0 0.0 0.7 0.0 4 167 0.0 18.0 0.0 5.0 0.0 1.5 0.0 29.98
10/18/2018 12:35 0.0 21.3 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.4 0.0 0.0 0.0 0.1 0.0 30.02
10/16/2019 13:09 0.0 10.9 0.0 99.0 0.0 6.8 2.5 4 167 0.0 5.9 0.0 99.0 0.0 6.5 9.0 29.71

GV-12 10/26/2012 14:40 0.1 0.9 0 >100 0 9.3 6.1 4 167 0.2 1.0 0 >100 1 10.1 6.5 29.87
11/12/2013 11:00 0.0 20.4 0 0 0 0.2 0.0 4 167 0.0 20.6 0 0 0 0.2 0.0 29.98
10/17/2014 12:55 0.0 12.6 1.0 14.0 2.0 5.3 0.7 4 167 0.0 4.9 0.0 24.0 5.0 7.4 1.2 29.32
10/20/2015 13:35 0.1 7.5 0.0 100.0 0.0 10.2 8.3 4 167 0.0 0.8 0.0 100.0 0.0 14.6 11.8 29.88
10/18/2016 16:16 0.0 3.1 0.0 100 0.0 14.7 9.5 4 167 0.0 1.5 0.0 100 0.0 15.7 9.7 29.55
10/18/2017 13:11 0.0 20.5 0.0 0.0 0.0 0.2 0.0 4 167 0.0 20.3 0.0 0.0 10.0 0.4 0.0 29.99
10/18/2018 12:28 0.0 21.2 1.0 0.0 0.0 0.0 0.0 4 167 0.0 21.3 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 13:00 0.0 3.3 0.0 95.0 0.0 10.7 7.0 4 167 0.0 0.0 0.0 99.0 0.0 12.4 8.8 29.71

GV-13 10/26/2012 15:51 1.5 19.4 0 77 0 2.0 3.8 4 167 0.5 18.1 0 >100 0 3.7 5.2 29.77
11/12/2013 11:11 0.1 20.6 0 0 0 0.4 0.0 4 167 0.0 20.5 0 6 0 0.4 0.0 29.98
10/17/2014 10:01 0.0 20.9 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.7 0.0 0.0 0.0 0.2 0.0 29.40
10/20/2015 13:45 0.1 20.1 0.0 15.0 0.0 0.7 0.4 4 167 0.1 19.3 0.0 32.0 0.0 1.2 0.8 29.88
10/18/2016 8:44 0.0 19.6 0.0 0 0.0 0.3 0.0 4 167 0.0 19.7 0.0 0 0.0 0.1 0.0 29.73
10/18/2017 9:40 0.0 20.9 0.0 0.0 0.0 0.4 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.4 0.0 30.02
10/18/2018 9:04 0.0 20.9 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.1 0.0 30.06
10/16/2019 11:44 0.0 12.4 0.0 47.0 0.0 5.0 3.4 4 167 0.0 16.2 0.0 30.0 0.0 2.5 2.1 29.85

GV-14 10/26/2012 15:37 0.6 20.9 0 >100 0 15.7 29.5 4 167 0.5 3.0 0 >100 0 19.7 34.9 29.87
11/12/2013 12:30 0.2 11.2 0 >100 0 6.3 7.9 4 167 0.3 8.1 0 >100 0 8.3 10.3 29.91
10/17/2014 10:12 0.0 20.1 0.0 29.0 30.0 1.6 1.7 4 167 0.2 17.1 0.0 100.0 0.0 4.4 6.1 29.40
10/20/2015 14:00 0.1 20.4 0.0 15.0 0.0 0.6 0.3 4 167 0.0 13.9 0.0 100.0 0.0 7.0 11.9 29.88
10/18/2016 10:00 0.0 19.3 0.0 7 0.0 0.7 0.3 4 167 0.0 19.7 0.0 2 0.0 0.3 0.1 29.72
10/18/2017 10:20 0.0 20.5 0.0 0.0 0.0 0.6 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.3 0.0 30.02
10/18/2018 12:21 0.0 21.3 1.0 0.0 0.0 0.0 0.0 4 167 0.0 21.3 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 11:55 0.0 20.6 0.0 99.0 0.0 0.2 0.2 4 167 0.0 3.7 0.0 99.0 0.0 15.1 29.3 29.85
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

GV-15 10/26/2012 15:27 1.0 1.5 0 >100 4 22.5 24.3 4 375 0.4 1.5 0 >100 1 22.6 23.9 29.87
11/12/2013 14:39 0.3 6.4 0 75 0 10.5 7.9 4 375 0.2 4.8 0 >100 0 11.4 8.6 29.91
10/17/2014 10:56 0.0 15.2 1.0 25.0 5.0 5.0 1.3 4 375 0.0 20.7 0.0 0.0 0.0 0.1 0.0 29.33
10/20/2015 16:15 0.1 20.6 0.0 23.0 0.0 0.7 0.6 4 375 0.1 3.1 0.0 100.0 0.0 21.2 24.9 29.88
10/18/2016 16:05 0.0 2.7 0.0 100 0.0 23.3 22.3 4 375 0.0 2.8 0.0 100 0.0 22.9 21.2 29.55
10/18/2017 13:02 0.0 16.9 0.0 35.0 0.0 2.4 1.1 4 375 0.0 16.0 0.0 42.0 0.0 3.2 1.4 29.98
10/18/2018 12:11 0.0 21.5 0.0 0.0 0.0 0.0 0.1 4 375 0.0 21.4 0.0 0.0 0.0 0.0 0.0 30.10
10/16/2019 12:10 0.0 1.8 0.0 99.0 0.0 21.9 23.5 4 375 0.0 0.0 0.0 99.0 0.0 21.0 26.5 29.85

GV-16 10/26/2012 14:50 0.3 1.2 0 >100 2 20.3 14.1 4 375 0.4 2.2 0 >100 2 20.3 13.7 29.87
11/12/2013 10:45 0.0 20.8 0 0 0 0.3 0.0 4 375 0.0 20.0 0 0 0 0.3 0.0 29.98
10/17/2014 13:04 0.0 1.2 0.0 100.0 0.0 19.5 15.8 4 375 0.1 0.7 0.0 100.0 0.0 20.2 17.0 29.32
10/20/2015 15:55 0.1 20.1 0.0 27.0 0.0 23.7 17.3 4 375 0.2 6.1 0.0 100.0 0.0 16.7 11.0 29.88
10/18/2016 16:22 0.0 1.7 0.0 100 0.0 25.5 19.9 4 375 0.0 1.9 0.0 100 0.0 25.5 19.9 29.55
10/18/2017 13:19 0.0 17.2 0.0 14.0 0.0 2.4 0.4 4 375 0.0 16.8 0.0 12.0 0.0 2.7 0.3 29.90
10/18/2018 12:00 0.0 21.6 0.0 0.0 0.0 0.0 0.0 4 375 0.0 21.7 0.0 0.0 0.0 0.0 0.0 30.10
10/16/2019 12:48 0.0 0.0 0.0 99.0 22.1 0.0 20.2 4 375 0.0 0.0 0.0 99.0 0.0 22.4 19.2 29.71

GV-17 10/26/2012 15:02 0.0 3.3 0 >100 2 22.7 20.7 4 375 0.3 2.7 0 >100 2 22.9 20.9 29.87
11/12/2013 10:30 0.0 20.5 0 0 0 0.3 0.0 4 375 0.0 20.0 0 0 0 0.3 0.0 29.98
10/17/2014 13:16 0.0 0.2 97.0 100.0 0.0 24.6 27.5 4 375 0.1 0.0 0.0 100.0 0.0 25.0 28.4 29.32
10/20/2015 16:08 0.2 2.2 0.0 100.0 0.0 23.2 21.5 4 375 0.1 1.1 0.0 100.0 0.0 24.3 22.8 29.88
10/18/2016 16:30 0.0 1.7 0.0 100 0.0 27.5 26.0 4 375 0.0 3.6 0.0 100 0.0 25.1 24.3 29.55
10/18/2017 13:27 0.0 16.1 0.0 20.0 0.0 2.4 0.4 4 375 0.0 15.8 0.0 21.0 0.0 3.2 0.6 29.94
10/18/2018 11:51 0.0 21.2 0.0 0.0 0.0 0.1 0.0 4 375 0.0 21.4 0.0 0.0 0.0 0.1 0.0 30.10
10/16/2019 12:36 0.0 2.6 0.0 99.0 0.0 23.4 25.6 4 375 0.0 0.0 0.0 99.0 0.0 23.4 26.1 29.71

GV-18 10/26/2012 15:15 0.5 5.3 0 >100 4 25.8 34.6 4 375 0.4 0.8 0 >100 3 26.3 35.5 29.87
11/12/2013 14:23 0.2 5.9 0 >100 0 15.5 16.2 4 375 0.2 3.2 0 >100 0 17.9 18.9 29.91
10/17/2014 11:12 0.0 20.8 0.0 0.0 0.0 0.1 0.0 4 375 0.0 20.7 0.0 0.0 0.0 0.1 0.0 29.33
10/20/2015 16:25 0.1 5.6 0.0 100.0 0.0 21.2 29.1 4 375 0.2 8.8 0.0 100.0 0.0 17.1 24.1 29.88
10/18/2016 15:55 0.0 4.8 0.0 100 0.0 22.9 25.2 4 375 0.0 2.6 0.0 100 0.0 26.4 29.3 29.55
10/18/2017 12:55 0.0 20.2 0.0 7.0 0.0 0.5 0.1 4 375 0.0 20.3 0.0 0.0 0.0 0.5 0.1 29.98
10/18/2018 11:40 0.0 20.9 0.0 0.0 0.0 0.2 0.0 4 375 0.0 21.2 0.0 0.0 0.0 0.1 0.0 30.10
10/16/2019 12:21 0.0 0.7 0.0 99.0 0.0 21.3 23.4 4 375 0.0 1.0 0.0 99.0 0.0 21.2 23.4 29.71

LGP-01-01X 10/26/2012 7:55 0.0 20.9 0 0 0 0.7 0.0 2 83 0.0 20.3 0 0 0 0.7 0.0 29.88
11/12/2013 7:36 0.0 20.8 0 0 0 0.4 0.0 2 83 0.0 20.9 0 0 0 0.5 0.0 29.98
10/17/2014 15:00 0.0 20.4 0.0 0.0 0.0 0.6 0.0 2 83 0.0 20.6 0.0 0.0 0.0 0.6 0.0 29.32
10/20/2015 9:45 0.0 20.6 0.0 0.0 0.0 0.7 0.0 2 83 0.0 20.5 0.0 0.0 0.0 0.7 0.0 29.90
10/18/2016 17:56 0.0 18.9 0.0 0 0.0 1.4 0.0 2 83 0.0 19.3 0.0 0 0.0 0.9 0.0 29.55
10/18/2017 8:55 0.0 20.3 0.0 0.0 0.0 0.8 0.0 2 83 0.0 20.4 0.0 0.0 0.0 0.9 0.0 30.00
10/18/2018 14:48 0.0 20.9 0.0 0.0 0.0 1.0 0.0 2 83 0.0 20.9 0.0 0.0 0.0 1.0 0.0 30.03
10/16/2019 15:37 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 83 0.0 21.1 0.0 0.0 0.0 0.5 0.1 29.64

LGP-09-01XA 10/26/2012 8:00 0.0 20.3 0 0 0 0.8 0.0 2 157 0.0 20.4 0 0 0 0.8 0.0 29.89
11/12/2013 7:42 0.0 20.9 0 0 0 0.7 0.0 2 157 0.0 20.9 0 0 0 0.7 0.0 29.98
10/17/2014 15:03 0.4 20.6 0.0 0.0 0.0 0.6 0.0 2 157 0.0 20.7 0.0 0.0 0.0 0.6 0.0 29.32
10/20/2015 9:33 0.0 20.8 0.0 0.0 0.0 0.8 0.0 2 157 0.0 20.3 0.0 0.0 0.0 0.9 0.0 29.90
10/18/2016 18:01 0.0 19.7 0.0 0 0.0 0.5 0.0 2 157 0.0 19.6 0.0 0 0.0 0.6 0.0 29.55
10/18/2017 9:00 0.0 20.2 0.0 0.0 0.0 0.8 0.0 2 157 0.0 20.2 0.0 0.0 0.0 1.0 0.0 30.00
10/18/2018 14:43 0.0 20.6 0.0 0.0 0.0 1.2 0.0 2 157 0.0 20.6 0.0 0.0 0.0 1.2 0.0 30.03
10/16/2019 15:48 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 157 0.0 21.2 0.0 0.0 0.0 0.6 0.1 29.64

LGP-09-01XB 10/26/2012 8:06 0.1 20.9 0 0 0 0.9 0.0 2 259 0.0 20.9 0 0 0 0.9 0.0 29.89
11/12/2013 7:50 0.2 20.9 0 0 0 0.2 0.0 2 259 0.0 20.9 0 0 0 1.0 0.0 29.98
10/17/2014 15:02 0.7 20.5 0.0 0.0 0.0 0.6 0.0 2 157 0.0 20.6 0.0 0.0 0.0 0.6 0.0 29.32
10/20/2015 9:40 0.0 20.2 0.0 0.0 0.0 0.9 0.0 2 157 0.0 20.2 0.0 0.0 0.0 0.9 0.0 29.90
10/18/2016 18:05 0.0 19.5 0.0 0 0.0 0.7 0.0 2 157 0.0 19.5 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 9:05 1.0 20.1 0.0 0.0 0.0 1.0 0.0 2 157 0.0 20.1 0.0 0.0 0.0 1.0 0.0 30.00
10/18/2018 14:38 0.0 20.8 0.0 1.0 0.0 0.9 0.1 2 157 0.0 20.6 0.0 0.0 0.0 1.0 0.0 30.03
10/16/2019 15:43 0.0 20.8 0.0 0.0 0.0 0.7 0.1 2 157 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-01-02X 10/26/2012 8:26 0.0 19.8 0 0 0 1.4 0.0 2 83 0.0 20.2 0 0 0 1.5 0.0 29.89
11/12/2013 8:02 0.0 20.9 0 0 0 0.9 0.0 2 83 0.0 20.8 0 0 0 0.9 0.0 29.98
10/17/2014 15:18 0.0 20.2 0.0 0.0 0.0 0.8 0.0 2 83 0.0 20.2 0.0 0.0 0.0 0.9 0.0 29.32
10/20/2015 9:58 0.0 20.3 0.0 0.0 0.0 1.1 0.0 2 83 0.0 20.2 0.0 0.0 0.0 1.3 0.0 29.90
10/18/2016 18:09 0.0 19.4 0.0 0 0.0 1.0 0.0 2 83 0.0 19.3 0.0 0 0.0 1.2 0.0 29.55
10/18/2017 9:18 0.0 19.9 0.0 0.0 0.0 1.3 0.0 2 83 0.0 20.0 0.0 0.0 0.0 1.2 0.0 30.01
10/18/2018 15:01 0.0 18.7 0.0 0.0 0.0 3.2 0.0 2 83 0.0 18.8 1.0 0.0 0.0 3.2 0.0 30.03
10/16/2019 15:28 0.0 20.8 0.0 0.0 0.0 0.9 0.1 2 83 0.0 20.8 0.0 0.0 0.0 0.9 0.1 29.64

LGP-09-02X 10/26/2012 8:20 0.1 19.6 0 0 0 1.7 0.0 2 204 0.0 19.7 0 0 0 1.7 0.0 29.89
11/12/2013 8:07 0.2 20.9 0 0 0 1.1 0.0 2 204 0.1 20.6 0 0 0 1.3 0.0 29.98
10/17/2014 15:20 0.0 20.2 0.0 0.0 0.0 1.0 0.0 2 204 0.0 20.3 1.0 0.0 0.0 1.1 0.0 29.32
10/20/2015 9:52 0.0 20.1 0.0 0.0 0.0 1.4 0.0 2 204 0.0 20.0 0.0 0.0 0.0 0.3 0.0 29.90
10/18/2016 18:12 0.0 19.4 0.0 0 0.0 1.0 0.0 2 204 0.0 19.5 0.0 0 0.0 0.9 0.0 29.55
10/18/2017 9:13 0.0 19.8 0.0 0.0 0.0 1.1 0.0 2 204 0.0 19.9 0.0 0.0 0.0 1.2 0.0 30.00
10/18/2018 14:56 0.0 18.9 1.0 0.0 0.0 3.2 0.0 2 204 0.0 18.5 2.0 0.0 0.0 3.5 0.0 30.03
10/16/2019 15:26 0.0 20.7 0.0 0.0 0.0 1.1 0.1 2 204 0.0 20.9 0.0 0.0 0.0 1.2 0.2 29.64

LGP-01-03X 10/26/2012 8:47 0.0 20.2 0 0 0 1.1 0.0 2 83 0.0 20.2 0 0 0 1.1 0.0 29.91
11/12/2013 8:15 0.0 20.8 0 0 0 0.9 0.0 2 83 0.0 20.7 0 0 0 0.9 0.0 29.98
10/17/2014 15:29 0.0 20.2 0.0 0.0 0.0 0.8 0.0 2 83 0.0 20.2 0.0 0.0 0.0 0.8 0.0 29.32
10/20/2015 10:10 0.0 20.3 0.0 0.0 0.0 1.1 0.0 2 83 0.0 20.3 0.0 0.0 0.0 1.1 0.0 29.90
10/18/2016 18:15 0.0 19.6 0.0 0 0.0 0.7 0.0 2 83 0.0 19.6 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 8:40 0.0 20.2 0.0 0.0 0.0 1.0 0.0 2 83 0.0 20.1 0.0 0.0 0.0 1.2 0.0 30.00
10/18/2018 15:07 0.0 19.9 1.0 0.0 0.0 1.8 0.0 2 83 0.0 20.0 0.0 0.0 0.0 1.6 0.0 30.03
10/16/2019 15:22 0.0 20.8 0.0 0.0 0.0 0.8 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64

LGP-09-03X 10/26/2012 8:40 0.4 19.8 0 0 0 1.4 0.0 2 167 0.0 19.9 0 0 0 1.5 0.0 29.91
11/12/2013 8:20 0.1 20.7 0 0 0 1.2 0.0 2 167 0.0 20.6 0 0 0 1.3 0.0 29.98
10/17/2014 15:31 0.5 20.1 0.0 0.0 0.0 1.0 0.0 2 167 0.0 20.8 0.0 0.0 0.0 0.3 0.0 29.32
10/20/2015 10:19 0.0 20.1 0.0 0.0 0.0 1.2 0.0 2 167 0.0 20.2 0.0 0.0 0.0 1.3 0.0 29.90
10/18/2016 18:19 0.0 19.4 0.0 0 0.0 0.9 0.0 2 167 0.0 19.4 0.0 0 0.0 1.0 0.0 29.55
10/18/2017 8:46 0.0 19.8 0.0 0.0 0.0 1.5 0.0 2 167 0.0 19.8 0.0 0.0 0.0 1.6 0.0 30.00
10/18/2018 15:12 0.0 19.8 0.0 0.0 0.0 1.9 0.0 2 167 0.0 19.6 0.0 0.0 0.0 2.0 0.0 30.03
10/16/2019 15:16 0.0 20.8 0.0 0.0 0.0 1.0 0.1 2 167 0.0 20.7 0.0 0.0 0.0 1.0 0.1 29.64

LGP-01-04X 10/26/2012 8:54 0.0 20.5 0 0 0 0.8 0.0 2 83 0.0 20.9 0 0 0 0.8 0.0 29.91
11/12/2013 8:27 0.0 20.9 0 0 0 0.5 0.0 2 83 0.0 20.9 0 0 0 0.5 0.0 29.98
10/17/2014 15:38 0.0 20.5 0.0 0.0 0.0 0.5 0.0 2 83 0.0 20.5 0.0 0.0 0.0 0.5 0.0 29.32
10/20/2015 11:11 0.0 20.1 0.0 0.0 0.0 0.7 0.0 2 83 0.0 20.2 0.0 0.0 0.0 0.8 0.0 29.89
10/18/2016 18:23 0.0 19.7 0.0 0 0.0 0.5 0.0 2 83 0.0 19.6 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 8:20 0.0 20.4 0.0 0.0 0.0 0.8 0.1 2 83 0.0 20.3 0.0 0.0 0.0 1.0 0.1 30.00
10/18/2018 15:20 0.0 20.4 0.0 0.0 0.0 1.6 0.0 2 83 0.0 20.4 0.0 0.0 0.0 1.6 0.0 30.03
10/16/2019 15:05 0.0 20.9 0.0 0.0 0.0 0.5 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.5 0.2 29.65

LGP-09-04X 10/26/2012 9:00 0.0 20.4 0 0 0 0.8 0.0 2 120 0.0 20.4 0 0 0 0.9 0.0 29.91
11/12/2013 8:33 0.1 20.9 0 0 0 0.6 0.0 2 120 0.0 20.8 0 0 0 0.7 0.0 29.98
10/17/2014 15:40 0.1 20.6 0.0 0.0 0.0 0.5 0.0 2 120 0.0 20.5 0.0 0.0 0.0 0.5 0.0 29.32
10/20/2015 11:18 0.0 20.8 0.0 0.0 0.0 0.8 0.0 2 120 0.0 20.3 0.0 0.0 0.0 0.9 0.0 29.89
10/18/2016 18:27 0.0 19.7 0.0 0 0.0 0.6 0.0 2 120 0.0 19.6 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 8:27 0.0 20.5 0.0 0.0 0.0 0.6 0.0 2 120 0.0 20.3 0.0 0.0 0.0 1.0 0.0 30.00
10/18/2018 15:24 0.0 19.9 0.0 0.0 0.0 1.8 0.0 2 120 0.0 19.7 0.0 0.0 0.0 1.9 0.0 30.03
10/16/2019 15:11 0.0 21.0 0.0 0.0 0.0 0.2 0.1 2 120 0.0 21.0 0.0 0.0 0.0 0.6 0.1 29.65

LGP-05-05X 10/26/2012 9:10 0.3 14.4 0 3 0 7.1 0.2 2 93 0.0 12.4 0 0 0 9.7 0.0 29.91
11/12/2013 14:10 0.2 17.1 0 13 0 7.6 0.4 2 93 0.1 18.1 0 2 0 5.6 0.0 29.91
10/17/2014 11:43 0.0 2.5 1.0 100.0 0.0 17.1 12.2 2 93 0.2 0.0 1.0 100.0 0.0 29.7 30.1 29.33
10/20/2015 15:35 0.2 14.4 0.0 6.0 0.0 6.0 0.0 2 93 0.3 1.1 0.0 44.0 0.0 18.9 1.5 29.88
10/18/2016 15:41 0.0 8.0 0.0 100 0.0 16.7 9.7 2 93 0.0 2.6 0.0 100 0.0 27.6 16.7 29.65
10/18/2017 11:55 0.0 15.2 0.0 40.0 0.0 8.1 1.5 2 93 0.0 14.3 0.0 0.0 0.0 6.9 0.0 30.00
10/18/2018 11:27 0.0 14.9 1.0 66.0 0.0 8.7 3.3 2 93 0.0 19.5 1.0 6.0 0.0 2.6 0.3 30.10
10/16/2019 8:33 0.0 11.7 0.0 12.0 0.0 11.7 0.8 2 93 0.0 9.9 0.0 0.0 0.0 0.1 0.2 29.95
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-09-05X 10/26/2012 9:18 2.5 10.6 0 30 0 14.4 1.5 2 167 0.2 9.3 0 0 0 13.0 0.0 29.91
11/12/2013 14:15 0.8 10.4 0 42 0 14.2 2.4 2 167 0.1 11.4 0 0 0 13.0 0.0 29.91
10/17/2014 11:45 0.3 1.7 1.0 100.0 0.0 20.2 16.0 2 167 0.3 0.0 1.0 100.0 0.0 30.1 33.5 29.33
10/20/2015 15:40 0.6 9.3 0.0 65.0 0.0 13.1 1.7 2 167 0.3 0.5 0.0 100.0 0.0 24.7 9.1 29.88
10/18/2016 15:36 0.0 6.1 0.0 100 0.0 20.5 13.2 2 167 0.0 1.6 0.0 100 0.0 30.1 21.9 29.65
10/18/2017 11:48 0.0 10.6 0.0 100.0 0.0 13.8 4.6 2 167 0.0 12.8 0.0 0.0 0.0 9.4 0.0 30.00
10/18/2018 11:32 1.0 18.0 1.0 34.0 0.0 5.1 1.7 2 167 0.0 19.3 1.0 3.0 0.0 2.8 0.2 30.10
10/16/2019 8:43 0.55 22.0 0.0 53.0 0.0 0.2 0.2 2 167 0.0 3.0 0.0 31.0 0.0 0.2 0.2 29.95

LGP-05-06X 10/26/2012 9:37 0.0 17.5 0 0 0 0.0 0.0 2 93 0.0 15.9 0 0 0 4.9 0.0 29.91
11/12/2013 14:01 0.1 18.7 0 2 0 2.6 0.0 2 93 0.1 19.7 0 2 0 2.7 0.0 29.91
10/17/2014 11:34 0.0 17.2 0.0 0.0 0.0 3.0 0.0 2 93 0.0 16.5 0.0 0.0 5.0 3.6 0.0 29.33
10/20/2015 15:23 0.0 17.0 0.0 0.0 0.0 3.7 0.0 2 93 0.0 17.3 0.0 0.0 0.0 3.5 0.0 29.88
10/18/2016 15:29 0.0 16.8 0.0 0 0.0 3.0 0.0 2 93 0.0 16.3 0.0 0 0.0 3.5 0.0 29.65
10/18/2017 11:36 0.0 17.6 0.0 0.0 0.0 2.7 0.0 2 93 0.0 17.6 0.0 0.0 0.0 3.5 0.0 30.00
10/18/2018 11:20 0.0 14.2 2.0 0.0 0.0 5.3 0.0 2 93 0.0 14.6 2.0 0.0 0.0 5.2 0.0 30.10
10/16/2019 9:00 0.0 18.3 0.0 0.0 0.0 2.3 0.2 2 93 0.0 18.8 0.0 0.0 0.0 2.5 0.2 29.93

LGP-09-06X 10/26/2012 9:28 0.2 10.2 0 0 0 8.6 0.0 2 120 0.0 10.9 0 0 0 8.4 0.0 29.91
11/12/2013 14:06 0.1 15.5 0 1 0 5.8 0.0 2 120 0.1 15.7 0 1 0 5.8 0.0 29.91
10/17/2014 11:32 0.5 6.9 7.0 0.0 5.0 6.2 0.0 2 120 0.0 6.6 1.0 0.0 5.0 6.5 0.0 29.32
10/20/2015 15:30 0.2 14.1 0.0 0.0 0.0 5.6 0.0 2 120 0.0 14.1 0.0 0.0 0.0 5.8 0.0 29.88
10/18/2016 15:23 0.0 14.4 0.0 0 0.0 5.0 0.0 2 120 0.0 13.7 0.0 0 0.0 5.5 0.0 29.65
10/18/2017 11:41 0.0 14.4 0.0 0.0 0.0 6.1 0.0 2 120 0.0 14.5 0.0 0.0 0.0 6.1 0.0 30.01
10/18/2018 11:15 0.0 9.5 0.0 0.0 0.0 10.1 0.0 2 120 0.0 11.6 1.0 0.0 0.0 8.5 0.0 30.10
10/16/2019 8:52 0.0 16.2 0.0 0.0 0.0 0.2 0.2 2 120 0.0 16.1 0.0 0.0 0.0 5.0 0.2 29.93

LGP-05-07X 10/26/2012 9:45 0.1 15.4 0 0 0 7.7 0.0 2 65 0.0 13.2 0 0 0 6.8 0.0 29.91
11/12/2013 13:55 0.1 19.8 0 1 0 2.0 0.0 2 65 0.0 19.6 0 0 0 2.7 0.0 29.91
10/17/2014 11:25 0.1 1.1 0.0 100.0 0.0 20.6 10.4 2 65 0.2 0.0 0.0 100.0 0.0 21.9 8.4 29.33
10/20/2015 15:17 0.1 10.8 0.0 0.0 0.0 7.3 0.0 2 65 0.0 8.1 0.0 0.0 0.0 12.7 0.0 29.88
10/18/2016 15:15 0.1 10.7 0.0 4 0.0 10.4 0.2 2 65 0.0 9.4 0.0 0 0.0 11.9 0.0 29.65
10/18/2017 11:27 0.0 17.9 0.0 0.0 0.0 3.9 0.0 2 65 0.0 18.4 0.0 0.0 0.0 3.8 0.0 30.01
10/18/2018 11:08 0.0 12.5 1.0 7.0 0.0 10.5 0.4 2 65 0.0 16.3 0.0 0.0 0.0 6.7 0.0 30.10
10/16/2019 9:09 0.0 18.2 0.0 0.0 0.0 3.7 0.2 2 65 0.0 15.4 0.0 0.0 0.0 6.0 0.2 NR

LGP-05-08X 10/26/2012 9:55 0.8 9.8 0 0 0 4.4 0.0 2 93 0.0 7.7 0 0 0 13.5 0.0 29.91
11/12/2013 13:42 0.1 17.7 0 0 0 5.2 0.0 2 93 0.0 14.1 0 0 0 8.6 0.0 29.91
10/17/2014 11:38 0.3 3.8 20.0 17.0 1.0 13.2 0.9 2 93 0.2 0.0 0.0 69.0 4.0 19.8 3.4 29.33
10/20/2015 15:05 0.0 16.9 0.0 0.0 0.0 7.2 0.0 2 93 0.0 4.7 0.0 0.0 0.0 14.8 0.0 29.88
10/18/2016 15:10 0.0 9.7 0.0 2 0.0 10.4 0.1 2 93 0.0 1.8 0.0 8 0.0 10.1 0.4 29.65
10/18/2017 11:18 0.0 12.4 0.0 0.0 0.0 0.4 0.0 2 93 0.0 10.7 0.0 0.0 0.0 10.3 0.0 30.01
10/18/2018 10:50 0.0 20.9 1.0 0.0 0.0 0.4 0.0 2 93 0.0 17.6 1.0 0.0 0.0 2.5 0.0 30.10
10/16/2019 9:25 0.0 15.7 0.0 0.0 0.0 6.6 0.2 2 93 0.0 7.0 0.0 0.0 0.0 14.5 0.2 29.93

LGP-09-08X 10/26/2012 10:05 0.8 5.6 0 0 1 3.8 0.0 2 185 0.1 2.2 0 4 0 18.6 0.2 29.91
11/12/2013 13:48 0.2 7.7 0 7 0 14.6 0.2 2 185 0.1 1.8 0 3 0 18.7 0.0 29.91
10/17/2014 10:40 0.4 1.0 0.0 21.0 5.0 17.2 1.1 2 185 0.3 0.0 0.0 90.0 4.0 20.3 4.4 29.40
10/20/2015 15:10 0.1 10.5 0.0 5.0 0.0 13.9 0.0 2 185 0.1 0.7 0.0 9.0 0.0 20.3 0.3 29.88
10/18/2016 15:05 0.1 8.4 0.0 13 0.0 12.0 0.6 2 185 0.2 4.4 0.0 27 0.0 19.3 1.3 29.65
10/18/2017 11:09 0.0 7.3 0.0 11.0 0.0 15.0 0.5 2 185 0.0 7.8 0.0 0.0 0.0 14.4 0.0 30.01
10/18/2018 10:56 0.0 8.4 2.0 4.0 0.0 15.7 0.2 2 185 0.0 7.8 2.0 0.0 0.0 16.1 0.0 30.10
10/16/2019 9:18 0.0 5.9 0.0 0.0 0.0 16.5 0.2 2 185 0.0 2.8 0.0 5.0 0.0 19.3 0.3 NR

LGP-05-09X 10/26/2012 10:15 0.1 13.8 0 0 0 7.2 0.0 2 93 0.0 13.2 0 0 0 7.9 0.0 29.91
11/12/2013 13:27 0.0 16.9 0 0 0 6.0 0.0 2 93 0.0 18.1 0 0 0 5.4 0.0 29.91
10/17/2014 8:46 0.0 5.8 0.0 0.0 0.0 9.0 0.0 2 93 0.0 0.5 0.0 0.0 0.0 16.7 0.0 29.40
10/20/2015 14:55 0.0 16.0 0.0 0.0 0.0 5.1 0.0 2 93 0.0 14.0 0.0 0.0 0.0 6.6 0.0 29.88
10/18/2016 14:58 0.0 10.6 0.0 0 0.0 9.0 0.0 2 93 0.0 8.3 0.0 0 0.0 11.4 0.0 29.65
10/18/2017 10:56 0.0 14.3 0.0 0.0 0.0 7.2 0.0 2 93 0.0 14.0 0.0 0.0 0.0 7.5 0.0 30.01
10/18/2018 10:32 0.0 8.7 1.0 4.0 0.0 13.7 0.2 2 93 0.0 9.9 1.0 0.0 0.0 12.9 0.0 30.10
10/16/2019 9:53 0.0 14.4 0.0 0.0 0.0 15.2 0.2 2 93 0.0 20.9 0.0 0.0 0.0 7.4 0.2 29.86
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-09-09X 10/26/2012 10:25 0.4 17.5 0 0 0 1.0 0.0 2 185 0.1 7.3 0 4 0 13.1 0.0 29.91
11/12/2013 13:32 0.2 11.9 0 0 0 10.2 0.0 2 185 0.0 5.2 0 0 0 15.0 0.0 29.91
10/17/2014 8:49 0.0 20.7 0.0 0.0 0.0 0.1 0.0 2 185 0.0 0.2 0.0 28.0 6.0 18.5 1.4 29.40
10/20/2015 15:00 0.1 11.3 0.0 0.0 0.0 9.7 0.0 2 185 0.0 3.7 0.0 0.0 6.0 16.7 0.0 29.88
10/18/2016 14:48 0.1 5.9 0.0 5 0.0 13.5 0.2 2 185 0.0 1.8 0.0 2 0.0 18.2 0.1 29.65
10/18/2017 11:00 0.0 10.5 0.0 5.0 0.0 0.1 0.0 2 185 0.0 10.5 0.0 0.0 0.0 11.1 0.0 30.01
10/18/2018 10:26 1.0 6.7 1.0 32.0 0.0 15.1 1.6 2 185 0.0 7.1 1.0 2.0 0.0 15.2 0.1 30.10
10/16/2019 9:37 0.0 10.1 0.0 0.0 0.0 10.9 0.2 2 185 0.0 5.4 0.0 0.0 0.0 15.3 0.2 29.93

LGP-05-10X 10/26/2012 10:51 0.1 14.6 0 0 0 4.6 0.0 2 93 0.1 10.1 0 0 0 10.5 0.0 29.89
11/12/2013 13:15 0.0 20.2 0 0 0 1.9 0.0 2 93 0.0 19.0 0 0 0 4.1 0.0 29.91
10/17/2014 9:07 0.0 2.3 0.0 10.0 0.0 16.4 8.0 2 93 0.0 0.0 0.0 100.0 0.0 21.4 14.0 29.40
10/20/2015 14:40 0.0 14.8 0.0 0.0 0.0 5.3 0.0 2 93 0.0 6.7 0.0 0.0 0.0 10.2 0.0 29.88
10/18/2016 14:38 0.3 8.3 0.0 46 0.0 11.7 2.3 2 93 0.0 1.6 0.0 100 0.0 20.1 5.2 29.65
10/18/2017 10:47 0.0 16.9 0.0 0.0 0.0 3.2 0.0 2 93 0.0 15.4 0.0 0.0 0.0 6.1 0.0 30.02
10/18/2018 10:05 0.0 19.3 1.0 7.0 0.0 2.8 0.4 2 93 0.0 20.0 1.0 0.0 0.0 2.3 0.0 30.10
10/16/2019 10:06 0.0 15.4 0.0 0.0 0.0 5.2 0.2 2 93 0.0 8.3 0.0 0.0 0.0 11.9 0.2 29.86

LGP-09-10X 10/26/2012 11:00 0.1 17.2 0 0 0 9.5 0.0 2 148 0.1 7.0 0 0 0 14.4 0.0 29.89
11/12/2013 13:20 0.1 15.0 0 0 0 8.3 0.0 2 148 0.0 14.3 0 0 0 8.9 0.0 29.91
10/17/2014 9:09 0.0 1.2 0.0 100.0 0.0 19.8 14.0 2 148 0.1 0.0 0.0 100.0 0.0 23.1 20.5 29.40
10/20/2015 14:45 0.1 10.4 0.0 0.0 0.0 9.7 0.0 2 148 0.0 2.9 0.0 5.0 0.0 16.5 0.0 29.88
10/18/2016 14:32 0.0 6.1 0.0 100 0.0 15.9 6.2 2 148 0.0 1.4 0.0 100 0.0 22.0 10.1 29.65
10/18/2017 10:42 0.0 18.6 0.0 0.0 0.0 2.2 0.0 2 148 0.0 12.0 0.0 0.0 0.0 9.8 0.0 30.02
10/18/2018 10:11 0.0 20.8 1.0 0.0 0.0 1.6 0.0 2 148 1.0 12.1 1.0 0.0 0.0 11.8 0.0 30.10
10/16/2019 10:15 0.0 2.5 0.0 5.0 0.0 14.1 0.3 2 148 0.0 2.7 0.0 7.0 0.0 17.7 0.5 29.86

LGP-05-11X 10/26/2012 10:35 0.2 15.9 0 0 0 12.6 0.0 2 83 0.0 9.8 0 0 0 10.8 0.0 29.91
11/12/2013 13:02 0.1 19.2 0 0 0 2.8 0.0 2 83 0.1 16.1 0 0 0 6.5 0.0 29.91
10/17/2014 9:20 0.1 3.1 0.0 44.0 5.0 13.2 2.2 2 83 0.0 0.0 0.0 100.0 0.0 19.8 8.7 29.40
10/20/2015 14:25 0.1 15.5 0.0 0.0 0.0 5.5 0.0 2 83 0.0 8.5 0.0 0.0 0.0 11.6 0.0 29.88
10/18/2016 14:22 0.2 7.8 0.0 24 0.0 11.7 1.2 2 83 0.1 2.7 0.0 54 0.0 17.8 2.7 29.65
10/18/2017 10:09 0.0 12.9 0.0 4.0 0.0 9.1 0.1 2 83 0.0 10.4 0.0 0.0 0.0 12.0 0.0 30.02
10/18/2018 9:58 1.0 11.1 1.0 5.0 0.0 13.0 0.3 2 83 1.0 14.2 1.0 25.0 0.0 11.1 1.3 30.06
10/16/2019 10:36 0.0 14.8 0.0 0.0 0.0 5.6 0.2 2 83 0.0 8.5 0.0 0.0 0.0 10.9 0.2 29.86

LGP-09-11X 10/26/2012 10:41 1.0 1.5 0 54 0 10.5 0.8 2 139 0.2 0.8 0 3 0 18.8 0.1 29.91
11/12/2013 13:10 0.4 12.2 0 0 0 9.1 0.0 2 139 0.1 14.0 0 0 0 8.7 0.0 29.91
10/17/2014 9:22 0.0 16.1 0.0 26.0 5.0 12.6 1.9 2 139 0.2 20.5 0.0 1.0 3.0 0.9 0.2 29.40
10/20/2015 14:30 0.3 7.7 0.0 20.0 0.0 14.1 0.5 2 139 0.1 2.9 0.0 2.0 3.0 17.2 0.0 29.88
10/18/2016 14:10 0.1 3.8 0.0 61 0.0 16.3 3.0 2 139 0.1 2.7 0.0 100 0.0 18.4 5.8 29.65
10/18/2017 10:17 0.0 8.9 0.0 18.0 0.0 15.2 1.0 2 139 0.0 6.5 0.0 0.0 0.0 15.8 0.0 30.02
10/18/2018 9:51 0.0 8.1 0.0 85.0 0.0 14.1 4.3 2 139 0.0 2.9 1.0 24.0 0.0 18.7 1.2 30.06
10/16/2019 10:30 0.0 6.8 0.0 0.0 0.0 11.9 0.2 2 139 0.0 4.6 0.0 0.0 0.0 15.0 0.2 29.86

LGP-05-13X 10/26/2012 11:21 0.0 18.0 0 0 0 5.4 0.0 2 56 0.0 13.3 0 0 0 6.8 0.0 29.88
11/12/2013 12:43 0.1 19.5 0 0 0 1.6 0.0 2 56 0.0 19.8 0 0 0 2.4 0.0 29.91
10/17/2014 9:35 0.0 1.3 0.0 56.0 4.0 14.3 2.0 2 56 0.1 0.0 0.0 100.0 0.0 15.3 6.7 29.40
10/20/2015 14:20 0.1 14.8 0.0 0.0 0.0 4.4 0.0 2 56 0.1 9.5 0.0 0.0 0.0 8.2 0.0 29.88
10/18/2016 9:40 0.0 14.8 0.0 0 0.0 5.0 0.0 2 56 0.0 13.3 0.0 0 0.0 6.6 0.0 29.72
10/18/2017 10:00 0.0 18.0 0.0 0.0 0.0 3.2 0.0 2 56 0.0 16.9 0.0 0.0 0.0 4.3 0.0 30.03
10/18/2018 9:39 0.0 18.6 0.0 2.0 0.0 3.1 0.1 2 56 0.0 18.5 1.0 0.0 0.0 3.8 0.0 30.06
10/16/2019 11:16 0.0 17.0 0.0 0.0 0.0 3.8 0.2 2 56 0.0 12.5 0.0 0.0 0.0 6.6 0.2 29.85

LGP-05-14X 10/26/2012 11:30 0.0 6.1 0 0 0 13.3 0.0 2 93 0.0 8.5 0 0 0 13.4 0.0 29.88
11/12/2013 12:53 0.1 15.2 0 0 0 7.2 0.0 2 93 0.0 14.2 0 0 0 8.7 0.0 29.91
10/17/2014 9:44 0.0 5.6 0.0 100.0 5.0 8.8 0.6 2 93 0.0 0.0 0.0 37.0 5.0 15.5 1.9 29.40
10/20/2015 14:10 0.2 15.7 0.0 13.0 0.0 4.7 0.4 2 93 0.1 9.9 0.0 6.0 5.0 9.6 0.1 29.88
10/18/2016 9:05 0.0 9.4 0.0 0 0.0 10.2 0.0 2 93 0.0 8.9 0.0 0 0.0 10.8 0.0 29.73
10/18/2017 9:52 0.0 11.8 0.0 0.0 0.0 9.7 0.0 2 93 0.0 11.5 0.0 0.0 0.0 11.1 0.0 29.95
10/18/2018 9:31 0.0 1.0 1.0 31.0 0.0 11.0 1.6 2 93 0.0 0.2 0.0 39.0 0.0 11.9 1.9 30.06
10/16/2019 11:22 0.0 12.4 0.0 0.0 0.0 7.7 0.2 2 93 0.0 12.5 0.0 0.0 0.0 7.5 0.2 29.85
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Appendix B
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Devens, Massachusetts

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-09-15X 10/26/2012 11:39 0.1 15.9 0 0 0 6.6 0.0 2 111 0.0 13.7 0 0 0 7.0 0.0 29.88
11/12/2013 11:25 0.0 16.4 0 0 0 5.8 0.0 2 111 0.0 16.4 0 0 0 5.9 0.0 29.98
10/17/2014 9:53 0.0 16.7 1.0 0.0 60.0 5.1 0.0 2 111 0.0 16.4 0.0 0.0 0.0 5.6 0.0 29.40
10/20/2015 13:50 0.1 16.3 0.0 0.0 0.0 4.6 0.0 2 111 0.0 15.3 0.0 0.0 0.0 6.1 0.0 29.88
10/18/2016 8:29 0.0 15.6 0.0 0 0.0 4.8 0.0 2 111 0.0 14.8 0.0 0 0.0 5.8 0.0 29.73
10/18/2017 9:34 0.0 18.0 0.0 0.0 0.0 4.1 0.0 2 111 0.0 16.6 0.0 0.0 0.0 6.0 0.0 30.01
10/18/2018 9:15 0.0 11.7 1.0 0.0 0.0 9.3 0.0 2 111 0.0 10.6 1.0 0.0 0.0 10.5 0.0 30.06
10/16/2019 11:33 0.0 17.0 0.0 0.0 0.0 4.2 0.2 2 111 0.0 16.0 0.0 0.0 0.0 5.7 0.2 29.85

Notes: 
VOC = Volatile Organic Compounds H2S = Hydrogen Sulfide
O2 = Oxygen "Hg = inches of Mercury

LEL = Lower Explosive Limit lpm = Liters per minute
CO = Carbon Monoxide sec = Seconds
CO2 = Carbon Dioxide ppm = Parts per million
CH4 = Methane % = Percentage

Page 7 of 7
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Land Use Control 
Implementation 

Plan: 

Restriction of 
Groundwater Use

SHEPLEY’S HILL LANDFILL 

How Are People Being 
Protected from Arsenic In 
Groundwater?
In August 2014, the Army released the final
report called a “Land Use Control
Implementation Plan” (LUCIP), based on
the land use controls (LUCs) established
per the Shepley Hill Landfill remedy. The
LUCIP is part of the remedy for Shepley’s
Hill landfill. It establishes the framework
for land use controls to protect people from
exposure to contaminated groundwater.
The final LUCIP is available at:

• Town of Ayer website (www.ayer.ma.us)
• Ayer Public Library
• Ayer Town Hall

o The Board of Health Office
o The Board of Selectman’s Office
o The Town Clerk

The Army has implemented Land Use
Controls that will reduce the risk of arsenic
exposure by:

• Supporting compliance with the Ayer
Zoning By‐laws and the Subdivision Control 
Regulations.

• Supporting compliance with a Moratorium 
on Groundwater Use issued by the Town of 
Ayer Board of Health limiting groundwater
use where arsenic groundwater
contamination is present.

• Supporting compliance with the Ayer Board 
of Health Well Regulations (Adopted
January 10, 2001) – Town of Ayer permitting
requirements for the installation and use of 
new drinking water wells.

• Continued public education and outreach.
• Continued groundwater monitoring and 

inspections where arsenic groundwater
contamination is present.

• Conducting meetings with the Ayer Board of 
Health at least once a year.

Where to Get More 
Information
Comments on the Land Use Control 
Implementation Plan can be sent to the 
Army by mail or email:

Army BRAC Environmental Coordinator 
30 Quebec Street (Unit 100)
Devens, MA 01434‐4479

Robert.j.simeone.civ@mail.mil

If you have a water  well in or near the  
affected area contact the Army and the 
Board of  Health with your comments and
well information:

Ayer Board of Health
1 Main Street (3rd Floor)

Ayer, MA ‐1432

References & Other Resources
Arsenic in Drinking Water-EPA Fact Sheet 
http://www.epa.gov/dwreginfo/chemical-
contaminant-rules

Toxicological Profile for Arsenic
http://www.atsdr.cdc.gov/substances/
toxsubstance.asp?toxid=3

Town of Ayer 2018 Annual Drinking Water 
Quality Report
http://www.ayer.ma.us/sites/ayerma/files/
uploads/water_quality_report_2018.pdf

Town of Ayer Water Department
http://www.ayer.ma.us/water-department

Fort Devens Restoration Program Website 
https://ftdevens.org



Introduction

How to Avoid Arsenic

What Are Health Effects of 
Consuming Water With 
Arsenic?A Land Use Control Implementation Plan has

been established by the Army to protect
human health and the environment from
arsenic contamination in groundwater
affecting a localized portion of the aquifer in
the Town of Ayer. Arsenic contamination in
groundwater is attributable to both naturally
occurring causes and groundwater discharge
from the former Shepley’s Hill Landfill (SHL).
SHL is located on the northeast corner of the
former Main Post at Fort Devens.

Arsenic is known to cause cancer and is
classified as a carcinogen by the
Environmental Protection Agency (EPA).
Specifically, exposure to arsenic can result
in cancer of the bladder, lungs, skin,
kidneys, nasal passages, liver and prostate.
Arsenic in drinking water can result in the
following symptoms:
• Discoloration of the skin
• Irritation of the stomach and intestines
• Fatigue
• Abnormal heart rhythm
• Blood‐vessel damage resulting in

bruising
• Impaired nerve function causing “pins

and needles” sensation in your hands
and feet

Not using private well water for drinking or
irrigation purposes where arsenic
groundwater contamination is present will
prevent exposure of arsenic from
groundwater. Drinking public water
provided from the Town of Ayer and
avoiding drinking private well water will
mitigate the risk of arsenic exposure. The
Town of Ayer’s public drinking water
supply meets all state and federal
standards. The Town of Ayer Department
of Public Works Water Division conducts
annual water quality reports to document
that the Town of Ayer drinking water
quality is safe for drinking. If you have a
private well, you need to notify the
Town of Ayer Board of Health at the
contact number provided below. The
Ayer Board of Health will work with the
Army to make necessary arrangements to
properly abandon the well and obtain a
new source of water, if necessary.

What Area is Affected?
Groundwater contaminated with arsenic is
located north of the SHL. Approximately 65
to 70 homes in the Town of Ayer are located
within the impacted area.

What Is Arsenic?
Arsenic is an odorless and tasteless metal that
is both naturally occurring in the
environment and also a by‐product of
agricultural, mining and industrial activities.
It can enter the groundwater from runoff or
infiltration through the ground.

Where Does Arsenic Drinking 
Water Come From?
Arsenic in groundwater can be from
anthropogenic sources, originating from
human activity, or from natural sources, such
as minerals in soil and bedrock. Many arsenic
compounds dissolve in water and can enter
the groundwater by dissolving in rain or
snow or through the discharge of industrial
wastes. The arsenic in groundwater in the
Town of Ayer is occurring in groundwater
because of both natural conditions and from
the former operation of the SHL. The SHL
has been closed and capped since 1993. Since
its closure, the SHL has had long term
monitoring and maintenance of the existing
landfill cap and groundwater monitoring. A
groundwater extraction and treatment
system has operated at the SHL since 2006,
however, arsenic is still present at high levels
in groundwater in an area north of the
landfill.

http://www.idwr.idaho.gov/WaterInformation/GWQuality/FactSheets/Arsenic/Arsenic.htm
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Check Task Notes 

Site Update: The Army is currently investigating PFAS which have been detected at Former Fort Devens.  A 
record of decision has not been completed for PFAS.     

LAND USE CONTROLS 

√ 
Annual meeting with BOH, 
DPW and Building 
Department personnel Name(s) and 

title(s) of 
person(s) 
interviewed 

Mark Wetzel, DPW (mwetzel@ayer.ma.us) 
phone: (978)772-8240 
Bridgette Braley, Nashoba Associated-BOH 
(bbraley@nashoba.org)  
Phone: (978)772-3335 X303 
Charles Shultz, Building Commissioner 
(cshultz@ayer.ma.us) 
Phone: (978)772-8214 

Date of Interview 

January 13, 2020 – Emails were sent to M. 
Wetzel, B. Braley, C. Shultz and P. Peters to 
verify their knowledge of the LUCIP for 
Shepley’s Hill Landfill.  
January 16, 2020 – spoke to Mark Wetzel on 
the phone. He is aware of the LUCs and has no 
issues with the current LUC implementation or 
coverage area.  
1/16/2020 - Left voice mail messages for 
Bridgette Braley and Charles Schultz. 
1/16/2020 - Bridgette Braley called back and 
indicted she is aware of the pamphlet and is 
going to print it off and distribute to the BOH.  
1/17/2020 – Spoke to the Building 
Commissioner, Charles Shultz, on the phone to 
follow up on earlier email. He noted he is 
familiar with the pamphlet and has no issues 
with LUC implementation.  

A copy of the pamphlet is included as 
Attachment 1.  

January 9, 2020 – KGS confirmed that the “Restriction of 
Groundwater Use” pamphlet has been updated and is posted on the 
Ayer BOH website:  www.ayer.ma.us/board-health/pages/shepleys-
hill-landfill-resources 

mailto:mwetzel@ayer.ma.us
mailto:bbraley@nashoba.org
mailto:cshultz@ayer.ma.us
http://www.ayer.ma.us/board-health/pages/shepleys-hill-landfill-resources
http://www.ayer.ma.us/board-health/pages/shepleys-hill-landfill-resources
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LAND USE CONTROLS 

√ 
Verify any changes to SHL 
or NIA impact area. Provide 
updated maps as necessary. 

Name(s) and 
title(s) of 
person(s) 
interviewed 

Penny Reddy, USACE RPM 

Date of Interview 

January 9, 2020 – sent email to Penny Reddy 
asked her to verify if she was aware of any 
changes to SHL or the NIA.  
Penny responded in an email dated 1/9/2020: 
“I am not aware of any significant changes in 
concentration of COCs specified in 
groundwater within the landfill or NIA impact 
area.” 
The Army is currently investigating PFAS 
which have been detected at Former Fort 
Devens. A record of decision has not been 
completed for PFAS.     

AFFIRMATIVE MEASURES 

√ Verify Annual distribution of 
educational materials. 

Name(s) and 
title(s) of 
person(s) 
interviewed 

September 2019 - KGS conducted a door-to 
door survey of the properties north of the 
Shepley’s Hill Landfill (SHL) along West Main 
Street. This survey is conducted every five years 
as part of public outreach.  
The purpose of the survey was to 1) collect 
updated information on the property record, 2) 
explain the arsenic distribution in the 
groundwater aquifer and the health impacts that 
may result from drinking contaminated 
groundwater, 3) explain that using contaminated 
groundwater for irrigation or dermal contact of 
contaminated groundwater is prohibited and 4)  
explain that installation of a private well or well 
point that draws groundwater from the 
contaminated aquifer is prohibited.  
The pamphlet was distributed during the door-to-
door survey, as noted in the attached spreadsheet. 

A summary spreadsheet of the names and 
addresses visited, and the survey results is 
included as Attachment 2.  

Date of Interviews September 3 and 5, 2019 
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AFFIRMATIVE MEASURES 

√ 
Annual preparation of a list 
of land owners and residents 
within the LUCs Area 

Name(s) and 
title(s) of 
person(s) 
interviewed 

August, 2019 - Confirmed owners names and 
addresses through Assessors Office online 
database 
(www.ayer.ma.us/assesor/pages/assessors-maps).  

Date of Interview 
Reviewed town database in August 2019. Used 
updated list to conduct door-to-door survey 
which is included as Attachment 2.  

√ 
Completion of door to door 
survey every five years. 

Name(s) and 
title(s) of 
person(s) 
interviewed 

KGS employees, Melissa Miller, Brett 
Anchukaitis conducted the door-to-door survey 

Date of Interview September 3-5, 2019 

√ 
Meeting with the Town DPW 
and Building Department to 
discuss LUCs implementation, 
confirm water supply 
connections, and assess 
presence of private wells in the 
LUCs Area (every 5 years). 

Emails and phone interviews were conducted with town personnel 
listed above to verify the LUCs implementation. All are aware of the 
LUCs and have no issues with LUC compliance.  

The door-to-door survey confirmed water supply connections, 
assessed the presence/absence of private wells and confirmed that 
homeowners were informed about SHL LUCs. The “Restriction of 
Groundwater Use” pamphlet was distributed to each residence or 
resident mailbox during the door-to-door survey.  

The pamphlet is included as Attachment 1 and the door-to-door survey 
list is included as Attachment 2.  

NA = Not Applicable. 

http://www.ayer.ma.us/assesor/pages/assessors-maps


KOMAN Government Solutions, LLC Phone (508) 366-7442 
293 Boston Post Road West, Suite 100 Fax (508) 366-7445 
Marlborough, Massachusetts 01752 www.komangs.com 

August 21, 2019 

RE:  Upcoming Door to Door Survey regarding Groundwater Use Restrictions for Properties 
North of the Shepley’s Hill Landfill, Ayer, Massachusetts 

Dear Landowner or Occupant: 

The Army in collaboration with the Town of Ayer Board of Health implemented Land Use Controls (LUCs) 
to restrict the use of groundwater for any non-Army property located north of the Shepley’s Hill Landfill 
(SHL) along West Main Street. The property at ___________________________________falls within the 
boundaries of the LUC area and outlined in the enclosed pamphlet. Groundwater in this area is known to 
contain concentrations of arsenic that are unsafe for human consumption.  Arsenic in groundwater is due to 
both naturally occurring causes and the presence of the landfill.  

To inform residents in this area of the prohibited groundwater use, the Army has been providing annual 
mailings of an educational pamphlet since 2014. The Army also conducts a door to door survey every five 
years as part of public outreach and education to landowners and property occupants. The previous door to 
door survey was conducted in 2014. The intent of this letter is to notify residents of the upcoming door to 
door survey planned for September 3 and 5, 2019. The purpose of the survey is to 1) collect updated 
information on the property record, 2) explain the arsenic distribution in the groundwater aquifer and the 
health impacts that may result from drinking contaminated groundwater, 3) explain that using contaminated 
groundwater for irrigation or dermal contact of contaminated groundwater is prohibited and 4)  explain that 
installation of a private well or well point that draws groundwater from the contaminated aquifer is prohibited. 

If the occupant of the property is not at home during the door to door survey, then the educational pamphlet 
will be delivered to the residence with contact information for any questions. The pamphlet (Land Use 
Control Implementation Plan: Restriction of Groundwater Use) and other Shepley’s Hill Landfill documents 
can also be found at the Board of Health online repository at https://www.ayer.ma.us/board-
health/pages/shepleys-hill-landfill-resources.  

The door to door survey will be conducted by the Army’s contractor, KOMAN Government Solutions (KGS), 
approximately 7 to 10 days after this mailing is completed. If you have any questions, please contact Army 
representative, Mr. Robert Simeone, at Robert.J.Simeone.civ@mail.mil. 

Sincerely, 
KOMAN Government Solutions, LLC 

James Ropp, P.E. 
Project Manager 

https://www.ayer.ma.us/board-health/pages/shepleys-hill-landfill-resources
https://www.ayer.ma.us/board-health/pages/shepleys-hill-landfill-resources


Appendix D
 2019 Door to Door Survey

Northern Impact Area Land Use Control for Ayer MA
Shepley's Hill Landfill, Devens MA

Map ID LUC Street Address Owner Name Owner Address City State Zip Code Occupant Name
Occupant 

Home
 (Y/N)

Occupant Not 
Home 
(Y/N)

Address 
Listed 

Under Ayer 
2019 

Metered 
Water User 

List 
(Y/N)

Cross 
referenced to 

Assessors online 
database for 

property owner 
information

(Y/N)

Confirm 
water 
supply 

connection
s

(Y/N)

Any 
private 
wells 

onsite? 
(Y/N))

Confirm  
owners and 
renters are 
informed 

about LUCs 
 (Y/N)

Received 
Mailing of 

Public 
Educational 

Pamphlet                
(Y/N)

Confirm no GW 
well usage for 
consumption, 
irrigation, or 

dermal contact         
(Y/N)

Abandoned 
well present 

(Y/N)

Any cross connections 
(i.e. hose bibs, lawn 
irrigation, Jacuzzis, 

swimming pools, toilet 
ball-cocks) (Y/N)

Additional Notes

25-1 139 WEST MAIN STREET ANDERER CAROL 139 WEST MAIN STREET AYER MA 01432 Owner Y N Y Y Y N Y Y Y N N
25-10 107 WEST MAIN STREET NORSTROM RUSSELL R - TE 107 WEST MAIN STREET AYER MA 01432 Owner Y N Y Y Y N Y Y Y N N
25-11 0 WEST MAIN STREET SULLIVAN AGNES K & BARRY F - TR 7 PAR LANE HUDSON NH 03051 Vacant Land NA NA N Y - - - - - - - No Buildings
25-12 130 WEST MAIN STREET D'AMICO ANTHONY V 130 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-13 2 ROGERS STREET, Apt. 1 RENGARD LLC PO BOX 664 AYER MA 01432 Apt. 1 - Renter Y N Y Y Y N Y Y Y N N Residential Duplex, Left Pamphlet
25-13 2 ROGERS STREET, Apt. 2 RENGARD LLC PO BOX 664 AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Residential Duplex, Left Pamphlet
25-14 122 WEST MAIN STREET SCULLANE DONALD G & SHIRLEY G 79 PLEASANT STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-15 118 WEST MAIN STREET JAMES M MAZZOLA - JT 118 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-16 116 WEST MAIN STREET, Apt.1 LAPIN JOSHUA A 116 WEST MAIN STREET AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-16 116 WEST MAIN STREET, Apt. 2 LAPIN JOSHUA A 116 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-17 114 WEST MAIN STREET ARAGONES JERRY A 114 WEST MAIN STREET AYER MA 01432 Owner/Renter Y N Y Y Y N Y Y Y N N Owner informed Tenant
25-18 108 WEST MAIN STREET SHEAHAN TIMOTHY J 108 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-19 65 SHIRLEY STREET DIGHTON GAIL AND BERLINGER MICHAEL 65 SHIRLEY STREET AYER MA 01432 Dighton N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-20 59 SHIRLEY STREET FORD JOHN L 59 SHIRLEY STREET AYER MA 01432 Mr. Ford Y N Y Y Y N Y Y Y N N
25-21 57 SHIRLEY STREET BARON C WILLIAM - TE 57 SHIRLEY STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-22 55 SHIRLEY STREET NORSTROM BRIAN D 55 SHIRLEY STREET AYER MA 01432 Mr. Norstrom Y N Y Y Y N Y Y Y N N
25-2 137 WEST MAIN STREET MANNI PAMELA A 137 OLD WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
25-2 137 WEST MAIN STREET MANNI PAMELA A 137 OLD WEST MAIN STREET AYER MA 01432 Renter Y N N Y N N N N Y N N Duplex
25-24 0 WEST MAIN STREET MANNI PAMELA A 137 WEST MAIN STREET AYER MA 01432 Lawn to Parcel 24-2 Y N N Y N N N N Y N N
25-3 131 WEST MAIN STREET BANCHS JOSE A III - TE 37 PEABODY ROAD SHIRLEY MA 01464 Renter Y N Y Y Y N N N Y N N
25-3 131 -1/2 WEST MAIN STREET BANCHS JOSE A III - TE 37 PEABODY ROAD SHIRLEY MA 01464 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-3 133 WEST MAIN STREET BANCHS JOSE A III - TE 37 PEABODY ROAD SHIRLEY MA 01464 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-4 127 WEST MAIN STREET CARLISLE ROBERT C AND DAWN M 127 WEST MAIN STREET AYER MA 01432 Owner Y N Y Y Y N Y Y Y N N Duplex
25-4 127 WEST MAIN STREET CARLISLE ROBERT C AND DAWN M 127 WEST MAIN STREET AYER MA 01432 Renter N Y N Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
25-5 123 WEST MAIN STREET, Apt 1 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Renter Y N Y Y Y N Y Y Y N N Duplex
25-5 123 WEST MAIN STREET, Apt. 2 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 1 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 2 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 3 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 3 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 4 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 4 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 5 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 5 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 6 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 6 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 7 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 7 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 8 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 8 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 9 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 9 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 123-1/2 WEST MAIN STREET Apt. 10 RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Apt. 10 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-5 125 WEST MAIN STREET RAZZABONI WALTER D & ROSEMARY 125 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
25-6 117 WEST MAIN STREET CROWLEY CHARLES G - TE 117 WEST MAIN STREET AYER MA 01432 Vacant Building N Y Y Y - - - - - - - Appears Abandoned, Left Pamphlet
25-7 111 WEST MAIN STREET CAPPARELLA JAMES L 111 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
25-7 113 WEST MAIN STREET CAPPARELLA JAMES L 111 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
25-9 109 WEST MAIN STREET WHITE SARAH A 109 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-30 43 WEST MAIN STREET SLARSKY STEPHEN M 1 LEDGEWAY AYER MA 01432 Vacant Land NA NA N Y - - - - - - -
26-31 0 WEST MAIN STREET TOWN OF AYER 1 MAIN ST AYER MA 01432 Vacant Land NA NA N Y - - - - - - -
26-32 95 WEST MAIN STREET MCBREEN JOHN - TE 95 WEST MAIN STREET AYER MA 01432 Owner Y N Y Y Y N Y N Y N N
26-33 91 WEST MAIN STREET, Apt. L1 TURRA REALTY TRUST 57 SANDY POND RD AYER MA 01432 Apt. L1 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-33 91 WEST MAIN STREET, Apt. L2 TURRA REALTY TRUST 57 SANDY POND RD AYER MA 01432 Apt. L2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-33 91 WEST MAIN STREET, Apt. L3 TURRA REALTY TRUST 57 SANDY POND RD AYER MA 01432 Apt. L3 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-33 91 WEST MAIN STREET, Apt. R1 TURRA REALTY TRUST 57 SANDY POND RD AYER MA 01432 Apt. R1 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-33 91 WEST MAIN STREET, Apt. R2 TURRA REALTY TRUST 57 SANDY POND RD AYER MA 01432 Apt. R2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-332 82 WEST MAIN STREET CLEMENTS RICHARD - TE 82 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-339 65 WEST MAIN STREET SHIELDS WILLIAM G 163 EAST RINGE ROAD ASHBURNHAM MA 01430 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-351 5 MECHANIC STREET RYAN H. DORSEY 5 MECHNIC STREET AYER MA 01432 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-34 87 WEST MAIN STREET, Apt. 1 J & A REALTY TRUST 280 GREAT ROAD SHIRLEY MA 01464 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-34 87 WEST MAIN STREET, Apt. 2 J & A REALTY TRUST 280 GREAT ROAD SHIRLEY MA 01464 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-35 83 WEST MAIN STREET, Apt. 1 WHITE KELLI J 83 WEST MAIN STREET AYER MA 01432 Apt. 1 - Renter Y N Y Y Y N N N Y N N
26-35 83 WEST MAIN STREET, Apt. 2 WHITE KELLI J 83 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-35 83 WEST MAIN STREET, Apt.1 WHITE KELLI J 83 WEST MAIN STREET AYER MA 01432 Apt. 1 - Owner Y N Y Y Y N N N Y N N
26-35 83 WEST MAIN STREET, Apt. 2 WHITE KELLI J 83 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-36 81 WEST MAIN STREET, Apt. 1 JACKSON DOROTHEA M - TR 81 WEST MAIN STREET AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-36 81 WEST MAIN STREET, Apt. 2 JACKSON DOROTHEA M - TR 81 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-37 73 WEST MAIN STREET, Apt. 1 ALPINE NORTH LLC PO BOX 315 NUTTING LAKE MA 01865 Apt. 1 - Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-37 73 WEST MAIN STREET, Apt. 2 ALPINE NORTH LLC PO BOX 315 NUTTING LAKE MA 01865 Apt. 2 - Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-37 75 WEST MAIN STREET, Apt. 1 ALPINE NORTH LLC PO BOX 315 NUTTING LAKE MA 01865 Apt. 1 - Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-37 75 WEST MAIN STREET, Apt. 2 ALPINE NORTH LLC PO BOX 315 NUTTING LAKE MA 01865 Apt. 2 - Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-38 71 WEST MAIN STREET, Apt. 1R LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Apt. L1 - Renter Y N Y Y Y N N N Y N N
26-38 71 WEST MAIN STREET, Apt. 2R LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Apt. L2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-38 71 WEST MAIN STREET, Apt. 1L LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Apt. R1 - Renter Y N Y Y Y N N N Y N N
26-38 71 WEST MAIN STREET, Apt. 2R LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Apt. R2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-39 61 -WEST MAIN STREET, Apt 1 CAHILL MINNIE AND ALEKMAN JULIA  - JT 63 WEST MAIN STREET AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
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Appendix D
 2019 Door to Door Survey

Northern Impact Area Land Use Control for Ayer MA
Shepley's Hill Landfill, Devens MA

Map ID LUC Street Address Owner Name Owner Address City State Zip Code Occupant Name
Occupant 

Home
 (Y/N)

Occupant Not 
Home 
(Y/N)

Address 
Listed 

Under Ayer 
2019 

Metered 
Water User 

List 
(Y/N)

Cross 
referenced to 

Assessors online 
database for 

property owner 
information

(Y/N)

Confirm 
water 
supply 

connection
s

(Y/N)

Any 
private 
wells 

onsite? 
(Y/N))

Confirm  
owners and 
renters are 
informed 

about LUCs 
 (Y/N)

Received 
Mailing of 

Public 
Educational 

Pamphlet                
(Y/N)

Confirm no GW 
well usage for 
consumption, 
irrigation, or 

dermal contact         
(Y/N)

Abandoned 
well present 

(Y/N)

Any cross connections 
(i.e. hose bibs, lawn 
irrigation, Jacuzzis, 

swimming pools, toilet 
ball-cocks) (Y/N)

Additional Notes

26-39 61 -WEST MAIN STREET, Apt 2 CAHILL MINNIE AND ALEKMAN JULIA  - JT 63 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-39 63 -WEST MAIN STREET, Apt 1 CAHILL MINNIE AND ALEKMAN JULIA  - JT 63 WEST MAIN STREET AYER MA 01432 Owner Y N Y Y Y N Y Y Y N N
26-39 63-WEST MAIN STREET, Apt 3 CAHILL MINNIE AND ALEKMAN JULIA  - JT 63 WEST MAIN STREET AYER MA 01432 Apt.3 - Occupant Not Home N Y Y Y - - - - - - - Apartment, Occupant Not Home, Left Pamphlet
26-40 108 WEST MAIN STREET SHEAHAN TIMOTHY J 108 WEST MAIN STREET AYER MA 01432 Residential Yard to 25-18 NA NA N Y - - - - - - -
26-42 53 SHIRLEY STREET SHIELY SLARSKEY REVOCABLE TRUST 53 SHIRLEY STREET AYER MA 01432 Owner N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-43 0 WEST MAIN STREET UNKNOWN NA NA NA NA Vacant Land NA NA - - - - - - - - - No Buildings
26-44 0 SHIRLEY STREET KING NATHANAEL 7 UNION STREET AYER MA 01432 Driveway to 26-48 Y N Y Y Y N Y Y Y N N
26-45 98 WEST MAIN STREET MONGE SHARI J 98 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-46 3 UNION STREET VAN TASSELL BELINDA M  - TE 3 UNION STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-47 5 UNION STREET STICKLOR JAMES P 5 UNION STREET AYER MA 01432 Occupant Did not Answer Y N Y Y - - - - - - - Left Pamphlet
26-48 7 UNION STREET KING NATHANAEL - TE 7 UNION STREET AYER MA 01432 Mr. King Y N Y Y Y N Y Y Y N N Duplex

26-49 0 SHIRLEY STREET NORSTROM BRIAN D - TE 55 SHIRLEY ST AYER MA 01432 Mr. Norstrom - Garage to 25-22 
Parcel Y N N Y N N Y Y Y N N Garage, no water or sewer connections

26-50 50 SHIRLEY STREET BOAK SUSAN JONES - TE 50 SHIRLEY STREET AYER MA 01432 Mr. Boak Y N Y Y Y N Y Y Y N N
26-51 44 SHIRLEY STREET, Apt. A ROGERS STEVEN C - TE 44 SHIRLEY STREET AYER MA 01432 Apt. A. - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-51 44 SHIRLEY STREET, Apt. B ROGERS STEVEN C - TE 44 SHIRLEY STREET AYER MA 01432 Apt. B - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-51 44 SHIRLEY STREET, Apt. C ROGERS STEVEN C - TE 44 SHIRLEY STREET AYER MA 01432 Apt. C - Mr. Rogers, Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-52 0 SHIRLEY STREET ROMAN CATHOLIC ARCHBISHOP OF BOS 29 SHIRLEY ST AYER MA 01432 Paved Parking Lot N Y N Y - - - - - - - No Buildings
26-53 22 SHIRLEY STREET CORMIER JANICE 22 SHIRLEY STREET AYER MA 01432 Mrs. Cormier Y N Y Y Y N Y Y Y N N
26-54 20 SHIRLEY STREET NEELANDS ELLEN BLISS 20 SHIRLEY STREET AYER MA 01432 Neelands N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-55, 
25-56 12 SHIRLEY STREET TK-INVESTMENT GROUP LLC 12 SHIRLEY STREET AYER MA 01432 Vacant Building NA NA Y Y - - - - - - -

26-61 92 WEST MAIN STREET LITCHFIELD KERRI ANN - TE 92 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-62 8 UNION STREET ROMAN CATHOLIC ARCHBISHOP OF BOS 29 SHIRLEY ST AYER MA 01432 Ayer Kiddie Depot Playground Y N N Y Y N N Y N N N
26-63 41 SHIRLEY STREET DEFRANCISCO JOHANNA L 75 MYSTIC STREET, APT 3 ARLINGTON MA 02474 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-64 86 WEST MAIN STREET, Apt.1 TORO RAMON A 88 WEST MAIN STREET AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-64 86 WEST MAIN STREET, Apt.2 TORO RAMON A 88 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-64 88 WEST MAIN STREET, Apt. 1 TORO RAMON A 88 WEST MAIN STREET AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-64 88 WEST MAIN STREET, Apt.2 TORO RAMON A 88 WEST MAIN STREET AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
26-65 84 WEST MAIN STREET KNOWLTON GARY 13 BELL HILL ROAD BEDFORD NH 03110 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-66 76 WEST MAIN STREET MASS AVE RENTALS, LLC 69 MASSACHUSETTS AVENUE LUNENBURG MA 01462 Occupant Not Home N Y N Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-66 78 WEST MAIN STREET MASS AVE RENTALS, LLC 69 MASSACHUSETTS AVENUE LUNENBURG MA 01462 Occupant - Renter Y N N Y Y N Y Y Y N N Duplex with 78 W Main Street
26-67 70 WEST MAIN STREET, Apt. 1 MCGUANE PAUL K 25 WESTFORD ROAD #2 AYER MA 01432 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-67 70 WEST MAIN STREET, Apt. 2 MCGUANE PAUL K 25 WESTFORD ROAD #2 AYER MA 01432 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, Left Pamphlet
26-68 29 SHIRLEY STREET ROMAN CATHOLIC ARCHBISHOP OF BOS 33 SHIRLEY STREET AYER MA 01432 Ayer Kiddie Depot Y N Y Y Y N N Y N N N

26-68 29 SHIRLEY STREET ROMAN CATHOLIC ARCHBISHOP OF BOS 33 SHIRLEY STREET AYER MA 01432 St. Mary St/ Anthony Parish Office Y N Y Y Y N Y Y N N N

26-69 64A WEST MAIN STREET LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-69 64B WEST MAIN STREET LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-69 66 WEST MAIN STREET LORDEN MICHAEL J - TR 1810 MARINER DRIVE #402 TARPON SPRINGS FL 34689 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-70 23 SHIRLEY STREET DENISE MACDOUGALL 23 SHIRLEY ST AYER MA 01432 Occupant Not Home N Y N Y - - - - - - - Occupant Not Home, Left Pamphlet
26-71 17 SHIRLEY STREET DECOT KATHLEEN M 343 AYER ROAD HARVARD MA 01451 Renter, 17 Shirley Street Y N Y Y Y N Y N Y N N Duplex

26-71 19 SHIRLEY STREET DECOT KATHLEEN M 343 AYER ROAD HARVARD MA 01451 Renter, 19 Shirley Street,
Not Home

N Y Y Y - - - - - - - Duplex, Occupant Not Home, left Pamphlet

26-72 60 WEST MAIN STREET AK REALTY TRUST 63 PARKER RD SHIRLEY MA 01464 Junction RPD Pizza Y N N Y Y N N N Y N N Commercial Building 
26-72 60 WEST MAIN STREET AK REALTY TRUST 63 PARKER RD SHIRLEY MA 01464 Bakery (Junction RPD) Y N N Y Y N N N Y N N Commercial Building 
26-72 60 WEST MAIN STREET AK REALTY TRUST 63 PARKER RD SHIRLEY MA 01464 Lei's Nail and Spa Y N N Y Y N N N Y N N Commercial Building 

26-73 13 SHIRLEY STREET HATCH HAROLD F III 11 HUGH STREET CLINTON MA 01510 Renter, 13 Shirley Street, Not Home N Y Y Y - - - - - - - Left Pamphlet, Duplex
26-73 15 SHIRLEY STREET HATCH HAROLD F III 11 HUGH STREET CLINTON MA 01510 Renter, 15 Shirley Street Y N Y Y Y N Y N Y N N Duplex

26-74 11 SHIRLEY STREET CARLSBAD FUNDING MORTGAGE TRUST 15480 LAGUNA CANYTON RD SUITE 
100 IRVINE CA 92618 Condemned Building N Y Y Y - - - - - - - Condemned Two-Family home

26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 Mr. Hardin Y N Y Y Y N Y Y Y N N Commercial Building 
26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 Debbie's Staffing N Y Y Y - - - - - - - Commercial Building, Left Pamphlet
26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 The Farmer's Daughter Y N Y Y Y N Y Y Y N N Commercial Building 
26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 Atamis Travel Agency Y N Y Y Y N Y Y Y N N Commercial Building 
26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 SOS Green N Y Y Y - - - - - - - Commercial Building, Left Pamphlet
26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 Custom Medical Billing N Y Y Y - - - - - - - Commercial Building, Left Pamphlet

26-75 50 WEST MAIN STREET HARDIN KEVIN D - TR 82 SANDY POND ROAD AYER MA 01432 Law Office of Christopher J. 
Reardon, PC N Y Y Y - - - - - - - Commercial Building, Left Pamphlet

26-77 9 SHIRLEY STREET, Apt 1 CUNNINGHAM TIMOTHY F 8 REDSKIN TRAIL GROTON MA 01450 Renter, Apt. 1 Y N Y Y Y N Y Y Y N N Duplex
26-77 9 SHIRLEY STREET, Apt 2 CUNNINGHAM TIMOTHY F 8 REDSKIN TRAIL GROTON MA 01450 Renter, Apt. 2 Y N Y Y Y N Y Y Y N N Duplex
32-10 71 SHIRLEY STREET AMINA AITELHADJ 71 SHIRLEY STREET AYER MA 01432 Waleska - Renter Y N Y Y Y N Y Y Y N N
32-2 161 WEST MAIN STREET, Apt. 1 COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. 1 - Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-2 161 WEST MAIN STREET, Apt. 2 COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-2 161 WEST MAIN STREET, Apt. 3 COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. 2 - Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-7 0 WEST MAIN STREET OWNER UNKNOWN NA NA NA NA Vacant Land N Y N Y - - - - - - - No Buildings
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Appendix D
 2019 Door to Door Survey

Northern Impact Area Land Use Control for Ayer MA
Shepley's Hill Landfill, Devens MA

Map ID LUC Street Address Owner Name Owner Address City State Zip Code Occupant Name
Occupant 

Home
 (Y/N)

Occupant Not 
Home 
(Y/N)

Address 
Listed 

Under Ayer 
2019 

Metered 
Water User 

List 
(Y/N)

Cross 
referenced to 

Assessors online 
database for 

property owner 
information

(Y/N)

Confirm 
water 
supply 

connection
s

(Y/N)

Any 
private 
wells 

onsite? 
(Y/N))

Confirm  
owners and 
renters are 
informed 

about LUCs 
 (Y/N)

Received 
Mailing of 

Public 
Educational 

Pamphlet                
(Y/N)

Confirm no GW 
well usage for 
consumption, 
irrigation, or 

dermal contact         
(Y/N)

Abandoned 
well present 

(Y/N)

Any cross connections 
(i.e. hose bibs, lawn 
irrigation, Jacuzzis, 

swimming pools, toilet 
ball-cocks) (Y/N)

Additional Notes

32-24 173 WEST MAIN STREET JAMES PINARD - TR 173 WEST MAIN STREET AYER MA 1432 Pinards Landscape Supply Yard N Y N Y - - - - - - - Occupant Not Home, left Pamphlet

32-25 167 WEST MAIN STREET TOWN OF AYER 1 MAIN ST AYER MA 01432 Storage Yard NA NA N Y - - - - - - -
32-26 163 WEST MAIN STREET COMMONWEALTH OF MASSACHUSETTS 10 PARK PLAZA  ROOM 6160 BOSTON MA 02116 3973 Storage Yard NA NA N Y - - - - - - -
32-27 0 WEST MAIN STREET P J KEATING CO 998 RESERVOIR ROAD LUNENBURG MA 01462 Roadway NA NA N Y - - - - - - -
32-28 2 SCULLY ROAD CIVITARESE DANIEL 1564 BOTTLEBRUSH STREET THE VILLAGES FL 32162 Vacant Building NA NA Y Y - - - - - - -
32-29 4 SCULLY ROAD COLE LARRY A - TE 4 SCULLY ROAD AYER MA 01432 Mr. & Mrs. Cole Y N Y Y Y N Y Y Y N N
32-3 157 WEST MAIN STREET LYNCH GARY 157 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
32-4 149 WEST MAIN STREET VARNER BILLY E 149 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Occupant Not Home, Left Pamphlet
32-42 0 WEST MAIN STREET TOWN OF AYER 1 MAIN ST AYER MA 01432 Vacant Land NA NA N Y - - - - - - -
32-43 7 SCULLY ROAD SILVERIA RICHARD J 7 SCULLY ROAD AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Residential 

32-43 7 SCULLY ROAD SILVERIA RICHARD J 7 SCULLY ROAD AYER MA 01432 Richard Silveric, 
Commercial Well Drilling Y N Y Y Y N N N Y N Y Hose. 

32-44 11 SCULLY ROAD AYER MASONIC ASSOCIATION, INC P O BOX 330 AYER MA 01432 Ayer Masonic Association N Y Y Y - - - - - - - Occupant Not Home
32-45 13 SCULLY ROAD, Apt. A BOURQUE DAVID W & MARY L - JTS 13 SCULLY ROAD AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, left Pamphlet
32-45 13 SCULLY ROAD, Apt. B BOURQUE DAVID W & MARY L - JTS 13 SCULLY ROAD AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Duplex, Occupant Not Home, left Pamphlet
32-46 17 SCULLY ROAD PINARD JAMES - TR 120 CENTRAL AVENUE AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-47 19 SCULLY ROAD PUDSEY KAY A 19 SCULLY ROAD AYER MA 01432 Vacant Building NA NA Y Y - - - - - - -
32-49 33 SCULLY ROAD OLSON JONATHAN - TE 33 SCULLY ROAD AYER MA 01432 Mrs. Olson Y N Y Y Y N Y Y Y N N
32-5 147 WEST MAIN STREET CIBOR DAVID L - TE 147 WEST MAIN STREET AYER MA 01432 Mr. Cibor Y N Y Y Y N Y Y Y N N

32-50, 
33-1,
33-4

0 SCULLY ROAD CTC HOLDINGS INC 22 WEST MAIN STREET AYER MA 01432 Vacant Land N Y N Y - - - - - - - No Buildings

32-52 31 SCULLY ROAD LOGAN GEORGE E 31 SCULLEY ROAD AYER MA 01432 Mrs. Logan Y N Y X Y N Y Y Y N N
32-6 0 WEST MAIN STREET COMMOMWEALTH OF MASSACHUSETTS 10 PARK PLAZA ROOM 6160 BOSTON MA 02116 3973 Roadway NA NA N Y - - - - - - -
32-8 134  WEST MAIN STREET , Apt. 1L COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. L1 - Renter Y N N Y Y N Y Y Y N N Buildings Actual Number is 136
32-8 134  WEST MAIN STREET, Apt. 2L COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. L2 - Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-8 134  WEST MAIN STREET, Apt. 1R COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. R1 - Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-8 134  WEST MAIN STREET , Apt.2R COLE TANNER S - JT PO BOX 393 LUNENBURG MA 01462 Apt. R2 - Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
32-9 132 WEST MAIN STREET RAFFAELO ROBERT A 132 WEST MAIN STREET AYER MA 01432 Occupant Not Home N Y Y Y - - - - - - - Left Pamphlet
33-28, 
33-31, 
33-26, 
33-29

0 SCULLY ROAD MAGNUS REGIS M - TR 1 SCULLY ROAD AYER MA 01432 Newco Hauling LLC Y N N X Y N Y Y Y N N

33-3 0 SCULLY ROAD JBC ASSOCIATES 67 DALE LANE GROTON MA 01450 Vacant Land N Y N X - - - - - - - No Buildings
33-32 1 SCULLY ROAD MOORE FAMILY REALTY 39 MAIN STREET AYER MA 01432 Moores Warehouse Y N N X Y N Y Y Y N N
33-36 0 SCULLY ROAD G V M REALTY INC 39 MAIN STREET AYER MA 01432 Vacant Land N Y N X - - - - - - - No Buildings

Door to Door Survey Supporting Handout Documents: Owner/resident name blocked for privacy
LUC educational pamphlet Moratorium of GW Wells in Ayer Returned mail in 2018.
Figure of LUC Area BOH Well Regulations Vacant land, No buildings

Onsite Interview Questions
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  2019 LUC Door to Door Survey to be Performed on 9/03/19 and 9/05/19
Ayer, Massachusetts

Name: 

LUC Street Address: Date:

Occupant Name: Owner or Renter?

Occupant Home?  (y/n) Occupant Not Home?  (y/n)

Address Listed Under Ayer 2019 Metered Water User List?  (y/n)  (y/n)
Cross referenced to Assessors online database for property 
owner information?  (y/n)  (y/n)

Confirm water supply connections?        (y/n)
Any private wells onsite?  (y/n)
Confirm  owners and renters are informed about LUCs                 (y/n)
Received mailing of Public Educational Pamphlet?                (y/n)
Confirm no groundwater well usage for consumption, 
irrigation, or dermal contact?  (y/n)

Abandoned well present?  (y/n)
List any cross connections (i.e. hose bibs, lawn irrigation, 
Jacuzzis, swimming pools, toilet ball-cocks)?  (y/n)

Notes:
LUC - Land Use Control
LUC door to door survey conducted every 5 years per the Land Use Control Implementation Plan (LUCIP) (Sovereign, 2014)

Interview Questions

General Address Information

Additional Notes
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APPENDIX E 

GROUNDWATER MONITORING FIELD FORMS 
(on CD) 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX F
ANALYTICAL DATA VALIDATION REPORTS 

(on CD) 



ADVL:\Sovereign\Shepleys Hill\44208COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. February 1, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed is the final validation report for the fraction listed below. This SDG was received on January
16, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #44208:

SDG # Fraction

JC81275 Arsenic

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Shauna McKellar
smckellar@lab-data.com
Project Manager/Chemist



Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\44208ST.wpd

223 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC 44208 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

As
(6020A)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC81275 01/16/19 02/06/19 1 0

Total T/SM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



Data Validation Report 
Shepley's Hill 

SDG: JC81275 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
Foxborough,11A 02035 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 920 10 

January 30, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the January 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), and the US 
Environmental Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic 
Superfund Data Review (January 2017). Where specific guidance is not available, the data has 
been evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following methods: 

Arsenic by EPA SW 846 Method 6020A 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, matrix spike and matrix spike 
duplicate samples (MS/MSD), laboratory control samples (LCS), laboratory blanks, and serial 
dilutions. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with the exception of serial dilutions which were 
reviewed manually. Quality assurance (QA)/QC criteria specified in the QAPP and NFG were 
incorporated with the program's reference library to assess compliance with project 
requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

1 



I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the methods. 

V. Matrix Spike 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (0/oR) and relative percent differences (RPD) 
were within QC limits. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis criteria 
were met. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based upon the 
data validation all results are considered valid and usable for all purposes. 

3 



Attachment 1 

Sample Cross Reference 



Date 
Collected Field Sample 10 

11-Jan-2019 EFFLUENT 

11-Jan-2019 EFFLUENTMS 

11-Jan-2019 EFFLUENTMSD 

N = Normal Sample MS = Matrix Spike 
S2A VE = EPA Stage 2A Electronic Validation 

Sample Cross Reference 

Lab Sample ID 

JC81275-1 

MP12071-S1 

MP12071-S2 

MSD = Matrix Spike Duplicate 

Sample 
Type 

N 

MS 

MSD 

Prep 
Method 

60208 

60208 

60208 

Analytical 
Method 

60208 

60208 

60208 

Review 
Level 

S2AVE 

S2AVE 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: JC81275 

EDD Filename: JC81275-SEDD_2a_1 

Data Qualifier Summary 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC81275 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\44444COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. February 28, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed is the final validation report for the fraction listed below. This SDG was received on
February 25, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #44444:

SDG # Fraction

JC82631 Arsenic

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Shauna McKellar
smckellar@lab-data.com 
Project Manager/Chemist

mailto:spassafaro@sovcon.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\44444ST.wpd

158 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC 44444 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

As
(6020A)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC82631 02/25/19 03/18/19 1 0

Total T/SM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



Data Validation Report 
Shepley's Hill 

SDG: JC82631 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
Foxborough,~ 02035 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 920 10 

February 28, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the February 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), and the US 
Environmental Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic 
Superfund Data Review (January 2017). Where specific guidance is not available, the data has 
been evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following methods: 

Arsenic by EPA SW 846 Method 60208 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory control samples 
(LCS), and laboratory blanks. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

1 



I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the methods. 

V. Matrix Spike 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike duplicate 
(MSD) analyses specified for the samples in this SDG, and therefore matrix spike and matrix 
spike duplicate analyses were not performed. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(

0/oR) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based upon the 
data validation all results are considered valid and usable for all purposes. 

3 



Attachment 1 

Sample Cross Reference 



Date 
Collected Field Sample ID 

08-Feb-2019 EFFLUENT 

Sample Cross Reference 

Lab Sample ID 

JC82631-1 

Sample 
Type 

N 

N = Normal Sample S2A VE = EPA Levell/ Validation 

Prep 
Method 

60208 

Analytical 
Method 

60208 

Review 
Level 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch 10: JC82631 

EDD Filename: JC82631-SEDD_2a_1 

Data Qualifier Summary 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC82631 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\44650COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. April 9, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on
April 1, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #44650:

SDG # Fraction

JC84299 Metals, Wet Chemistry 

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Shauna McKellar
smckellar@lab-data.com 
Project Manager/Chemist

mailto:spassafaro@sovcon.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\44650ST.wpd

567 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC 44650 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

(4)
Metals
(6010D/
6020B)

(3)
Metals
(6010D/
6020B)

4Cl,SO
(300.0

/9056A)
3NO N

(353.2)

3NO /

2NO -N
(353.2)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC84299 04/01/19 04/15/19 1 0 2 0 1 0 1 0 1 0

Total T/SM 1 0 2 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6



Data Validation Report 
Shepley's Hill 

SDG: JC84299 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
F oxborough, MA 0203 5 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

April9, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the March 2019 sampling period. Data validation was performed in accordance 
with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill Treatment System 
O&M Services, Devens, Massachusetts (March 2015), and the US Environmental Protection 
Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Metals by EPA SW 846 Method 6010D and 60208 
Nitrate as Nitrogen and Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Chloride and Sulfate by EPA Method 300.0/SW 846 Method 9056A 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory control samples 
(LCS), and laboratory blanks. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

1 



I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Matrix Spike/Matrix Spike Duplicate 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike duplicate 
(MSD) analyses specified for the samples in this SDG, and therefore matrix spike and matrix 
spike duplicate analyses were not performed. 

V. Duplicate Sample Analysis 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VI. Serial Dilution 

Serial dilution was not performed for this SDG. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(

0/oR) were within QC limits. 

VIII. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

IX. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 

All compounds reported below the LOQ as detected by the laboratory were qualified as 
detected estimated (J). The details regarding the qualification of data are provided in Enclosure 
I. 
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X. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

Due to results reported as detected below the LOQ, data were qualified as estimated in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and usable for 
all purposes. 

Data flags are summarized and are presented as Attachment 2 

3 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample 10 Lab Sample 10 Type Method Method Level 

12-Mar-2019 EW-01 JC84299-2 N 3010A 60100 S2AVE 

12-Mar-2019 EW-01 JC84299-2 N 3010A 60208 S2AVE 

12-Mar-2019 EW-04 JC84299-3 N 3010A 60100 S2AVE 

12-Mar-2019 EW-04 JC84299-3 N 3010A 60208 S2AVE 

12-Mar-2019 EFFLUENT JC84299-1 N 3010A 60100 S2AVE 

12-Mar-2019 EFFLUENT JC84299-1 N 3010A 60208 S2AVE 

12-Mar-2019 EFFLUENT JC84299-1 N Gen Prep 300.0 S2AVE 

12-Mar-2019 EFFLUENT JC84299-1 N Gen Prep 353.2 S2AVE 

12-Mar-2019 EFFLUENT JC84299-1 N Gen Prep 353.2_CALC S2AVE 

N = Normal Sample S2A VE = EPA Level II Validation 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch 10: JC84299 

EDD Filename: JC84299-SEDD_2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

Method: 353.2 Matrix: Water 

3/12/2019 1:40:00 
Sample /D.-EFFLUENT Collected:PM Analysis Type:lnitiai/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Analyte Result Qual DL Type RL Type Units Qual Code 

NITROGEN, NITRATE-NITRITE 0.098 J 0.10 LOD 0.10 LOQ mg/L J TR 

Method: 353.2_ CALC lfAatrix: Water "~' 

3/12/2019 1:40:00 
Sample /D:EFFLUENT Collected:PM Analysis Type:lnitiai/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Analyte Result Qual DL Type RL Typ_e Units Qual Code 

NITRATE 0.098 J 0.11 LOD 0.11 LOQ mg/L J TR 

3/12/2019 1:40:00 
Sample /D:EFFLUENT Collected:PM Analysis Type:lnitiai/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Analyte Result Qual DL Type RL Type Units Qual Code 

BARIUM 14.7 J 100 LOD 200 LOQ ug/1 J TR 

* denotes a non-reportable result 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

4/9/2019 10:14:26 AM ADR version 1.9.0.325 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch 10: JC84299 

EDD Filename: JC84299-SEDD_2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

Reason Code 

TR 

* denotes a non-reportable result 

Reason Code Legend 

Description 

Reporting Limit Trace Value 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

4/9/2019 10:14:26 AM ADR version 1.9.0.325 Page 2 of 2 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC84299 



Reporting Limit Outliers 

Lab Reporting Batch ID: JC84299 

EDD Filename: JC84299-SEDD_2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

SampleiD !Ana/yte 
EFFLUENT jNITROGEN, NITRATE-NITRITE 

SampleiD Analyte 

EFFLUENT NITRATE 

SampleiD Analyte 

EFFLUENT BARIUM 

Lab 
Qual 

J 

Lab 
Qual 

J 

I 
Lab 
Qual 

I J 

Reporting 
Result Limit 

0.098 0.10 

Reporting 
Result Limit 

0.098 0.11 

!

Reporting 
Result Limit 

14.7 1 2oo 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

4/9/2019 1 0:08:58 AM ADR version 1.9.0.325 

RL 
Type 

LOQ 

RL 
Type 

LOQ 

RL 
Type 

LOQ 

Units 

mg/L 

Units 

mg/L 

Units 

ug/1 

Flag 

J (all detects) 

Flag 

J (all detects) 

Flag 

J (all detects) 

Page 1 of 1 



ADVL:\Sovereign\Shepleys Hill\44785COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. April 26, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed is the final validation report for the fraction listed below. This SDG was received on April 16,
2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #44785:

SDG # Fraction

JC85918 Arsenic

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Shauna McKellar
smckellar@lab-data.com 
Project Manager/Chemist

mailto:spassafaro@sovcon.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\44785ST.wpd

210 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC 44785 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

As
(6020B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC85918 04/16/19 05/07/19 1 0

Total T/SM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



Data Validation Report 
Shepley's Hill 

SDG: JC85918 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
Foxborough,11A 02035 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 920 10 

April 26, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the April 2019 sampling period. Data validation was performed in accordance 
with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill Treatment System 
O&M Services, Devens, Massachusetts (March 2015), and the US Environmental Protection 
Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic by EPA SW 846 Method 60208 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory blanks, matrix 
spike/matrix spike duplicates (MS/MSD), laboratory control samples (LCS), and serial dilutions. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with the exception of serial dilutions which were 
reviewed manually. Quality assurance (QA)/QC criteria specified in the QAPP and NFG were 
incorporated with the program's reference library to assess compliance with project 
requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

1 



I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the methods. 

V. Matrix Spike 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis criteria 
were met. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(o/oR) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based upon the 
data validation all results are considered valid and usable for all purposes. 
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Attachment 1 

Sample Cross Reference 



Date 
Collected Field Sample ID 

05-Apr-2019 EFFLUENT 4-5-19 

05-Apr-2019 EFFLUENT 4-5-19MS 

05-Apr-2019 EFFLUENT 4-5-19MSD 

N = Normal Sample MS = Matrix Spike 
S2A VE = EPA Level II Validation 

Sample Cross Reference 

Lab Sample ID 

JC85918-1 

MP14084-S1 

MP14084-S2 

MSD = Matrix Spike Duplicate 

Sample 
Type 

N 

MS 

MSD 

Prep 
Method 

3010A 

3010A 

3010A 

Analytical 
Method 

60208 

60208 

60208 

Review 
Level 

S2AVE 

S2AVE 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: JC85918 

EDD Filename: JC85918-SEDD_2a_1 

Data Qualifier Summary 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC85918 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\45188COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. June 24, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed is the final validation report for the fraction listed below. This SDG was received on June 3,
2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #45188:

SDG # Fraction

JC87982 Arsenic

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com  
Project Manager/Senior Chemist

mailto:spassafaro@sovcon.com
mailto:pgeng@lab-data.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\45188ST.wpd

159 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC 45188 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

As
(6020B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC87982 06/03/19 06/24/19 1 0

Total T/PG 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



Data Validation Report 
Shepley's Hill 

SDG: JC87982 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
Foxborough, MA 02035 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

June 24, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the May 2019 sampling period. Data validation was performed in accordance 
with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill Treatment System 
O&M Services, Devens, Massachusetts (March 2015), and the US Environmental Protection 
Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Arsenic by EPA SW 846 Method 60208 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory blanks, and laboratory 
control samples (LCS). 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

1 



I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the methods. 

V. Matrix Spike 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike duplicate 
(MSD) analyses specified for the samples in this SDG, and therefore matrix spike and matrix 
spike duplicate analyses were not performed for this SDG. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

3 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date 
Collected Field Sample ID 

10-May-2019 EFFLUENT 

N = Normal Sample S2A VE =EPA Level II Validation 

Lab Sample ID 

JC87982-1 

Sample 
Type 

N 

Prep 
Method 

3010A 

Analytical 
Method 

60208 

Review 
Level 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch 10: JC87982 

EDD Filename: JC87982-S EDD _2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHilllandfill_180924 
I - ~-- --- ~--~~--~--~~ ~-"""""""'""'-~"'~="""=__,...,.,.,. , " "'" "'"'""'' ~ "'" 

No Data Review Qualifiers Applied. 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC87982 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\45771COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. August 28, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
August 20, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #45771:

SDG # Fraction

JC91275, JC93074 Metals, Wet Chemistry

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com  
Project Manager/Senior Chemist

mailto:spassafaro@sovcon.com
mailto:pgeng@lab-data.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\45771ST.wpd

811 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC 45771 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

(3)
Metals
(6010D)

(2)
Metals
(6010D)

As
(6020B)

4Cl,SO
(300.0

/9056A)
3NO N

(353.2)

2NO -N
(4500-
NO2B)

3NO /

2NO -N
(353.2)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC91275 08/20/19 09/11/19 1 0 2 0 3 0 1 0 1 0 1 0 1 0

B JC93074 08/20/19 09/11/19 - - - - 1 0 - - - - - - - -

Total T/PG 1 0 2 0 4 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11



Data Validation Report 
Shepley's Hill 

SDG: JC91275 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
Foxborough, MA 02035 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 920 1 0 

August 28, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the July 2019 sampling period. Data validation was performed in accordance 
with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill Treatment System 
O&M Services, Devens, Massachusetts (March 2015), and the US Environmental Protection 
Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Metals by EPA SW 846 Method 601 OD and 60208 
Nitrate as Nitrogen and Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Chloride and Sulfate by EPA Method 300.0 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, matrix spike/matrix spike 
duplicates (MS/MSD), laboratory control samples (LCS), and laboratory blanks. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 

1 



I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Matrix Spike/Matrix Spike Duplicate 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits with the exception of one MS/MSD pair for iron. The associated sample 
results were qualified as detected estimated (J) as applicable. The details regarding the 
qualification of data are provided in Enclosure I. 

V. Duplicate Sample Analysis 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VI. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis criteria 
were met. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(

0/oR) were within QC limits. 

VIII. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

IX. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 

2 



All compounds reported below the limit of quantitation (LOQ) as detected by the laboratory were 
qualified as detected estimated (J). The details regarding the qualification of data are provided 
in Enclosure I. 

X. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

Due to MS/MSD o/oR, data were qualified as estimated in two samples. 

Due to results reported as detected below the LOQ, data were qualified as estimated in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated ( J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and usable for 
all purposes. 

Data flags are summarized and are presented as Attachment 2. 

3 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

08-Jul-2019 EFFLUENT JC91275-1 N 3010A 60100 S2AVE 

08-Jul-2019 EFFLUENT JC91275-1 N 3010A 60208 S2AVE 

08-Jul-2019 EFFLUENT JC91275-1 N Gen Prep 300.0 S2AVE 

08-Jul-2019 EFFLUENT JC91275-1 N Gen Prep 353.2 S2AVE 

08-Jul-2019 EFFLUENT JC91275-1 N Gen Prep 353.2_CALC S2AVE 

08-Jul-2019 EW-01 JC91275-2 N 3010A 60100 S2AVE 

08-Jul-2019 EW-01 JC91275-2 N 3010A 60208 S2AVE 

08-Jul-2019 EW-01MS MP16437-S1 MS 3010A 60100 S2AVE 

08-Jul-2019 EW-01MSO MP16437-S2 MSO 3010A 60100 S2AVE 

08-Jul-2019 EW-04 JC91275-3 N 3010A 60100 S2AVE 

08-Jul-2019 EW-04 JC91275-3 N 3010A 60208 S2AVE 

N = Normal Sample MS = Matrix Spike MSD = Matrix Spike Duplicate 
S2A VE = EPA Levell/ Validation 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch ID: JC91275 

EDD Filename: JC91275-SEDD_2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHiiiLandfill_180924 
t ~ , - "" - '"""'"=" "'"'""""'""'"":':>~~.,..~ "'"'"""'"'""'=:,: "'''''~'"""s"'~~""<t'"'~""';:"""""""'::; =-'"'::"""""'"'=- ~~~--t--~t:''""""fifm~?~1 

Method Category: METALS 1 

Method: 60100 Matrix: Water 

Sample ID:EFFLUENT Collected:71812019 1:03:00 PM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

~nalvte Result Qual DL Type RL Type Units Qual Code 

BARIUM 14.2 J 100 LOD 200 LOQ ug/1 J TR 

Sample ID:EW-01 Co//ected:718120191:10:00 PM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

~nalyte Result Qual DL Type RL Type Units Qual Code 

IRON 69300 50.0 LOD 100 LOQ ug/1 J Q 

Sample ID:EW-04 Collected:71812019 1:12:00 PM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

~nalyte Result Qual DL Type RL Type Units Qual Code 

IRON 47800 50.0 LOD 100 LOQ ug/1 J Q 

* denotes a non-reportable result 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

8/27/2019 11:58:36 AM ADR version 1.9.0.325 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch ID: JC91275 Laboratory: ACTO 

EDD Filename: JC91275-SEDD_2a_1_rev eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

Reason Code 

Q 

TR 

* denotes a non-reportable result 

Reason Code Legend 

DescrJption 

Matrix Spike Upper Estimation 

Reporting Limit Trace Value 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

8/27/2019 11:58:36 AM ADR version 1.9.0.325 Page 2 of2 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC91275 



Matrix Spike/Matrix Spike Duplicate Outlier Report 
Lab Reporting Batch ID: JC91275 

EDD Filename: JC91275-SEDD_2a_1_rev 

Method: 60100 

Matrix: Water 

QCSampleiD 
(Associated MS 

Samples) Compound %R 
EW-01MSD (Total) IRON -
(EFFLUENT 
EW-01 
EW-04) 

MSD 
%R 
120.4 

-

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHiiiLandfill_180924 
-..- ~-..~ ~~--~- ~ ~ - -- ~ -- -- -·--,-,~-:"·-· ·= --,~~-;=;,~~--;--~-,-n ;-•;;,.-'70~1 

%R RPD Affected 
Limits (Limits) Compounds Flag 

80.00-120.00 IRON 

J (all detects) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 
8/26/2019 1 :27:40 PM ADR version 1.9.0.325 Page 1 of 1 



Reporting Limit Outliers 

Lab Reporting Batch ID: JC91275 

EDD Filename: JC91275-SEDD_2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHiiiLandfill_180924 
~ ~ ~ ' "' ' ~ ~' '_,, ·-c~' --~~· -~- •• -~~~~~ ~-.~~ •• -,~·="'"%"1 

Method: 601 OD · · I 

Matrix: Water 

IAnalyte I Lab I 'Reporlingl RL 
lunnsl SampleiD Qual Result Limit Type Flag 

EFFLUENT I BARIUM I J I 14.2 I 200 I LOQ I ug/1 I J (all detects) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

8/26/2019 1 :27:45 PM ADR version 1.9.0.325 Page 1 of 1 



Data Validation Report 
Shepley's Hill 

SDG: JC93074 

Prepared for 

Sovereign Consulting 
16 Chestnut Street, Suite 520 
Foxborough, MA 02035 

Prepared by 

Laboratory Data Consultants, Inc 
2701 Loker Ave West, Suite 220 
Carlsbad, California 92010 

August 28, 2019 



INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the August 2019 sampling period. Data validation was performed in accordance 
with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill Treatment System 
O&M Services, Devens, Massachusetts (March 2015), and the US Environmental Protection 
Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Arsenic by EPA SW 846 Method 60208 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory blanks, and laboratory 
control samples (LCS). 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the method. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the method. 

V. Matrix Spike 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike duplicate 
(MSD) analyses specified for the samples in this SDG, and therefore matrix spike and matrix 
spike duplicate analyses were not performed for this SDG. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

3 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date 
Collected Field Sample 10 

09-Aug-2019 EFFLUENT 

N = Normal Sample S2A VE = EPA Levell/ Validation 

Lab Sample 10 

JC93074-1 

Sample 
Type 

N 

Prep 
Method 

3010A 

Analytical 
Method 

60208 

Review 
Level 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch 10: JC9307 4 

EDD Filename: JC93074-SEDD_2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHiiiLandfill_180924 
_ ~ _ _ -- - ~~~ - - -"~-~~~~-..,...,..""~~~,=~~-;;?",~~x==r.....-""'~=--..-"": .. -~~~~-:OR, ~t~"i::~ 

No Data Review Qualifiers Applied. 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC93074 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\46161COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. November 13, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
October 11, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #46161:

SDG # Fraction

JC94537/L1940945
JC94613

Volatiles, Semivolatiles, Polychlorinated Biphenyls &
Pesticides, Metals, Wet Chemistry, N-Hexane
Extractable Material, Methane & Ethane

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Organic Superfund Methods Data Review;
January 2017

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com  
Project Manager/Senior Chemist

mailto:spassafaro@sovcon.com
mailto:pgeng@lab-data.com
mailto:smckellar@lab-data.com
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ADR (Stage 2A) LDC #46161 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

VOA
(8260C)

VOA
(624.1)

SVOA
(625.1)

Pest/ &
PCB

(608.3) 
Fe,Mn

(6010D)

Metals
(6010D
/7470A)

As
(6020B)

Methane
Ethane
(175)

4Cl,SO
(300.0

/9056A)
3NO N

(353.2)

2NO -N
(4500-
NO2B)

3NO /

2NO -N
(353.2)

HEM
(1664A)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC94537/L1940945 10/11/19 11/01/19 - - 1 0 2 0 1 0 - - 1 0 1 0 - - 1 0 1 0 1 0 1 0 1 0

B JC94613 10/11/19 11/01/19 2 0 - - - - - - 2 0 - - 2 0 2 0 - - - - - - - - - -

 

 Total J/PG 2 0 1 0 2 0 1 0 2 0 1 0 3 0 2 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 19
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INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the September 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), the US Environmental 
Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data 
Review (January 2017), and the US EPA NFG for Organic Superfund Methods Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) Method 624.1 
Semivolatile Organic Compounds (SVOCs) by EPA Method 625.1 
Chlorinated Pesticides and Polychlorinated Biphenyls (PCBs) by EPA Method 608.3 
Metals by EPA SW 846 Method 6010D/6020B 
Mercury by EPA SW 846 Method 7470A 
N-Hexane Extractable Material (HEM) by EPA Method 1664A 

Wet Chemistry: 
Chloride and Sulfate by EPA Method 300.0/SW 846 Method 9056A 
Nitrate as Nitrogen (N) and Nitrate-Nitrite as N by EPA Method 353.2 
Nitrite as N by Standard Method 4500N02 B-11 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. Validation for VOCs, SVOCs, 
pesticides, and PCBs were performed manually and DVRs for Stage 2A manual validation are 
also presented in Enclosure II. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, surrogates, matrix spike/matrix 
spike duplicates (MS/MSD), laboratory control samples (LCS), and laboratory blanks. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with the exception of all QC for VOCs, SVOCs, 
pesticides, and PCBs, which were validated manually. Quality assurance (QA)/QC criteria 
specified in the QAPP and NFGs were incorporated with the program's reference library to 
assess compliance with project requirements. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detect at the reported 
concentration due to the presence of contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected by 
the laboratory; however the reported quantitation/detection limit is estimated due to non
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not applicable): Data did not warrant qualification since detected results only are 
affected and the compound was not detected in the associated samples. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt & Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogates were added to all samples as required by the methods. All surrogate recoveries 
(%R) were within QC limits with the exception of sample EFFLUENT for SVOCs. No data were 
qualified since the method allows for one base and one acid surrogate %R to be outside the QC 
limits if the surrogate 0/oR is greater than 1 0°/o. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VI. Duplicate Sample Analysis 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 
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X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 

All compounds reported below the limit of quantitation (LOQ) as detected by the laboratory were 
qualified as detected estimated (J). The details regarding the qualification of data are provided 
in Enclosure I. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were rejected in 
this SDG. 

In the instance where sample EFFLUENT was re-extracted outside holding time, data was 
qualified as not reportable in order to yield only one complete set of data for sample 
EFFLUENT. 

Due to results below the LOQ, data were qualified as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation, all other results are considered valid and usable 
for all purposes. 

Data flags are summarized and are presented as Attachment 2. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

06-Sep-2019 EFFLUENTMS GP23804-S1 MS Gen Prep 1664 S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N 3010A 60100 S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N 3010A 60208 S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N 7470A 7470A S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N Gen Prep 1664 S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N Gen Prep 300.0 S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N Gen Prep 353.2 S2AVE 

06-Sep-2019 EFFLUENT JC94537-1 N Gen Prep 353.2_CALC S2AVE 

06-Sep-2019 EFFLUENTMS MP17235-S1 MS 7470A 7470A S2AVE 

06-Sep-2019 EFFLUENTMSD MP17235-S2 MSD 7470A 7470A S2AVE 

N = Normal Sample MS = Matrix Spike MSD = Matrix Spike Duplicate 
S2A VE = EPA Levell/ Validation Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch ID: JC94537 

EDD Filename: JC94537 -SEDD _2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 
1 ~ - ~ ~~ ~ - ~ ~ - ~~ ~ ~~ ~- ---~-~ ~ ~ -~~--- - -~r --~,-- , -v=s~'=-~"'"7-~~, ~ 

Method Category: GENCHEM " 1 

Method: 1664 Matrix: Water 

Sample ID:EFFLUENT Collected:91612019 9:51 :00 AM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

~nalyte Result Qual DL Type RL Type Units Qual Code 

PETROLEUM HYDROCARBONS (TPH) 1.0 J 0.86 LOD 5.0 LOQ mg/L J TR 

I --- - - - -~- ~-~~- ---~~~ ~~----7'~--~-~-" ~ ------------~~-"'1 

Method Category: METALS 1 

Method: 601 OD Matrix: Water 

Sample ID:EFFLUENT Collected:91612019 9:51:00 AM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

~nalyte Result Qual DL Type RL Type Units Qual Code 

BARIUM 15.4 J 100 LOD 200 LOQ ug/L J TR 

* denotes a non-reportable result 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

11/13/2019 9:13:22 AM ADR version 1.9.0.325 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch ID: JC94537 Laboratory: ACTO 

EDD Filename: JC94537-SEDD_2a_1_rev eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

Reason Code 

TR 

* denotes a non-reportable result 

Reason Code Legend 

Description 

Reporting Limit Trace Value 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

11/13/2019 9:13:22 AM ADR version 1.9.0.325 Page 2 of2 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC94537 



Reporting Limit Outliers 

Lab Reporting Batch ID: JC94537 

EDD Filename: JC94537-SEDD_2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHiiiLandfill_180924 

[Method: 1664 ~ ~ · - -~ ~ ·· ·· ~ ~ ~· - - '"~-~·=·-~=;~~,-:~"""~ ,~>:~;¢"," )l')i!~~· "', • ~ 

Matrix: Water 

Lab Reporting RL 
SampleiD Analyte Qual Result Limit Type Units Flag 

EFFLUENT PETROLEUM HYDROCARBONS (TPH) J 1.0 5.0 LOQ mg/L J (all detects) 
' ' ,, '' ' 

~ - - " ~~~ ~ ~-~ I~ - , ~ ~~- ~~ -- ~ ~ ~ ~~-~-~-,., = ·--:; ~~~"'"""'"""'",.._~~~~~ 
"""'' """ }'\):~'';, '' ~'~ 

Method: 60100 

Matrix: Water 

IAnalyte 
Lab Reporting RL 

Units I SampleiD Qual Result Limit Type Flag 

EFFLUENT I BARIUM J 15.4 200 LOQ ug/L I J (all detects) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

10/25/2019 1:12:28 PM ADR version 1.9.0.325 Page 1 of 1 



Enclosure II 

Stage 2A Manual Validation 
Data Validation Reports 



LDC Report# 46161A1a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shepley's Hill 

LDC Report Date: November 7, 2019 

Parameters: Volatiles 

Validation Level: Stage 2A 

Laboratory: SGS North America, lnc./ALS Environmental 

Sample Delivery Group (SDG): JC94537X/L 1940945 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EFFLUENT J C9453 7 -1/L 1940945-01 Water 09/06/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) 
Method 624.1 

All sample results were subjected to Stage 2A data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

Instrument performance check data were not reviewed for Stage 2A validation. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration data were not reviewed for Stage 2A validation. 

IV. Continuing Calibration 

Continuing calibration data were not reviewed for Stage 2A validation. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Sam pies 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

3 
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XI. Internal Standards 

Internal standards data were not reviewed for Stage 2A validation. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 2A validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 2A validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2A validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Shepley's Hill 
Volatiles - Data Qualification Summary- SDG JC94537X/L 1940945 

No Sample Data Qualified in this SDG 

Shepley's Hill 
Volatiles Laboratory Blank Data Qualification Summary SDG 
JC94537X/L1940945 

No Sample Data Qualified in this SDG 

Shepley's Hill 
Volatiles- Field Blank Data Qualification Summary- SDG JC94537X/L 1940945 

No Sample Data Qualified in this SDG 

5 
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LDC #: 46161A1a VALIDATION COMPLETENESS WORKSHEET Date.JI/111~ 
Page:_l_of_!_ 

Reviewer: (~ 
SDG #: JC94537X/L 1940945 Stage 2A 
Laboratory: SGS North America. lnc./ALS Environmental 

2nd Reviewer: __ _ 
METHOD: GC/MS Volatiles (EPA Method 624.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

A 

I Yalidation Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

EFFLUENT 

Notes: 

I I 
lr!A-

N 

N/N 

N 

A 
N 

A-
N 
14 LC,$ 
N 

;J 
N 

N 

N 

,4 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~~~b 

l/'1 '101~5 - 0 ( 

V:\LOGIN\Sovereign\Shepleys Hiii\46161A1aW.wpd 1 

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

JC94537-1 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/06/19 

I 



LDC Report# 46161 A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shepley's Hill 

LDC Report Date: November 7, 2019 

Parameters: Sem ivolatiles 

Validation Level: Stage 2A 

Laboratory: SGS North America, lnc./ALS Environmental 

Sample Delivery Group (SDG): JC94537X/L 1940945 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EFFLUENT JC94537-1/L 1940945-01 Water 09/06/19 
EFFLUENTRE JC94537-1/L 1940945-01 RE Water 09/06/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
Method 625.1 

All sample results were subjected to Stage 2A data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

Instrument performance check data were not reviewed for Stage 2A validation. 

Ill. Initial Calibration and Initial Calibration Verification 

Initial calibration data were not reviewed for Stage 2A validation. 

IV. Continuing Calibration 

Continuing calibration data were not reviewed for Stage 2A validation. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(o/oR) were not within QC limits for sample EFFLUENT. Using professional judgment, no 
data were qualified when one base or one acid surrogate 0/oR was outside the QC limits 
and the 0/oR was greater than or equal to 1 Oo/o. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 
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XI. Internal Standards 

Internal standards data were not reviewed for Stage 2A validation. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 2A validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 2A validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 2A validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

Sample Compound Reason Flag A or P 

EFFLUENTRE All compounds Extracted outside holding time. Not reportable -

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

4 
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Shepley's Hill 
Semivolatiles - Data Qualification Summary - SDG JC94537X/L 1940945 

I Sample I Compound I Flag I AorP I Reason I 
EFFLUENTRE All compounds Not reportable - Overall assessment of 

data 

Shepley's Hill 
Semivolatiles Laboratory Blank Data Qualification Summary - SDG 
JC94537X/L1940945 

No Sample Data Qualified in this SDG 

Shepley's Hill 
Semivolatiles Field Blank Data Qualification Summary SDG 
JC94537X/L 1940945 

No Sample Data Qualified in this SDG 
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LDC #: 46161A2a VALIDATION COMPLETENESS WORKSHEET Date: 11 /7/tfi 

Page:_1 off 
Reviewer:~ 

SDG #: JC94537X/L 1940945 Stage 2A 
Laboratory: SGS North America. lnc./ALS Environmental 

2nd Reviewer: __ _ 
METHOD: GC/MS Semivolatiles (EPA Method 625.1) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

_&_ 

I ~alidatioo Ama 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

EFFLUENT 

EFFLUENTRE 

Notes: 

I I 
A-,A-

N 

N/N 

N 

A 
tJ 
c;w J:l..f, DXL 

N 

A- t,.C $ 

IJ 
A) 

N 

N 

N 

SW' 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

$~~ 
l-t'f'i OOf'15 -tJ I 

J. -0(/U! 
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Commeots 

utA~- I /J'Q.. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

JC94537-1 

JC94537-1 RE 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/06/19 

Water 09/06/19 

I 



LDC #: '16/6//tM_ 

METHOD: GC/MS SVOA (EPA Method 625.1) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: l of I 
Reviewer:/~ 

2nd Reviewer: ----

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

QN N/A Was the overall quality and usability of the data acceptable? 

# Date Sample ID Compound Finding Qualifications 
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LDC Report# 46161A3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Shepley's Hill 

LDC Report Date: November 12, 2019 

Parameters: Polychlorinated Biphenyls & Pesticides 

Validation Level: Stage 2A 

Laboratory: SGS North America, lnc./ALS Environmental 

Sample Delivery Group (SDG}: JC94537X/L 1940945 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EFFLUENT J C9453 7 -1/L 1 940945-01 Water 09/06/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) and Chlorinated Pesticides by Environmental 
Protection Agency (EPA) Method 608.3 

All sample results were subjected to Stage 2A data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected}: The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

Initial calibration data were not reviewed for Stage 2A validation. 

Ill. Continuing Calibration 

Continuing calibration data were not reviewed for Stage 2A validation. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

Raw data were not reviewed for Stage 2A validation. 
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XI. Target Compound Identification 

Raw data were not reviewed for Stage 2A validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. 
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Shepley's Hill 
Polychlorinated Biphenyls Data Qualification Summary SDG 
JC94537XJL1940945 

No Sample Data Qualified in this SDG 

Shepley's Hill 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
JC94537XJL1940945 

No Sample Data Qualified in this SDG 

Shepley's Hill 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
JC94537XJL1940945 

No Sample Data Qualified in this SDG 
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LDC #: 46161A3b VALIDATION COMPLETENESS WORKSHEET 
SDG #: JC94537X/L 1940945 Stage 2A 
Laboratory: SGS North America. lnc./ALS Environmental 

METHOD: GC Polychlorinated Biphenyls & Pesticides (EPA Method 608.3) 

Date: l//7/ 11 
Page:_l_of t 

Reviewer:~ 
2nd Reviewer: __ _ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

JC94537-1 

SB=Source blank 
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Matrix Date 

Water 09/06/19 
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INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the September 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), the US Environmental 
Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic Superfund Data 
Review (January 2017), and the US EPA NFG for Organic Superfund Methods Data Review 
(January 2017). Where specific guidance is not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 846 
Method 8260C 
Iron and Manganese by EPA SW 846 Method 6010D 
Arsenic by EPA SW 846 Method 60208 
Dissolved Methane and Ethane by EPA Method RSK-175 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, surrogates, matrix spike/matrix 
spike duplicates (MS/MSD), laboratory control sample/laboratory control sample duplicates 
(LCS/LCSD), and laboratory blanks. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFGs were incorporated with the program's reference library to assess 
compliance with project requirements. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by the 
laboratory; however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-detect at the reported 
concentration due to the presence of contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected by 
the laboratory; however the reported quantitation/detection limit is estimated due to non
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not applicable): Data did not warrant qualification since detected results only are 
affected and the compound was not detected in the associated samples. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt & Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogates were added to all samples as required by the methods. All surrogate recoveries 
(%R) were within QC limits with the exception of sample EW-1 for toluene-dB. The associated 
sample results were qualified as non-detected estimated (UJ). The details regarding the 
qualification of data are provided in Enclosure I. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (0/oR) and relative percent differences (RPD) 
were within QC limits. 

VI. Duplicate Sample Analysis 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis criteria 
were met. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control sample duplicates (LCSD) were 
analyzed as required by the methods. Percent recoveries (o/oR) and relative percent differences 
(RPD) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

3 



X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 

All compounds reported below the limit of quantitation (LOQ) as detected by the laboratory were 
qualified as detected estimated (J). The details regarding the qualification of data are provided 
in Enclosure I. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were rejected in 
this SDG. 

Due to surrogate o/oR, data were qualified as estimated in one sample. 

Due to results below the LOQ, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation, all other results are considered valid and usable 
for all purposes. 

Data flags are summarized and are presented as Attachment 2. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

06-Sep-2019 EW-1 JC94613-1 N RSK 175 S2AVE 

06-Sep-2019 EW-1 JC94613-1 N 3010A 60100 S2AVE 

06-Sep-2019 EW-1 JC94613-1 N 3010A 60208 S2AVE 

06-Sep-2019 EW-1 JC94613-1 N 50308 8260C S2AVE 

06-Sep-2019 EW-1MS MP17232A-S3 MS 3010A 60208 S2AVE 

06-Sep-2019 EW-1MSO MP17232A-S4 MSO 3010A 60208 S2AVE 

06-Sep-2019 EW-1MS MP17232-S1 MS 3010A 60100 S2AVE 

06-Sep-2019 EW-1MSO MP17232-S2 MSO 3010A 60100 S2AVE 

06-Sep-2019 EW-4 JC94613-2 N RSK 175 S2AVE 

06-Sep-2019 EW-4 JC94613-2 N 3010A 60100 S2AVE 

06-Sep-2019 EW-4 JC94613-2 N 3010A 60208 S2AVE 

06-Sep-2019 EW-4 JC94613-2 N 50308 8260C S2AVE 

N = Normal Sample MS = Matrix Spike MSD = Matrix Spike Duplicate 
S2A VE = EPA Levell/ Validation Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Data Qualifier Summary 
Lab Reporting Batch ID: JC94613 

EDD Filename: JC94613-SEDD_2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHi11Landfill_180924 
r -- - --- ---•- -- -~~-~--'--z-,~--·CV"''TI'\"~~~'9.;"\<ltW<>~-

Method Category: VOA · -· ·"' 

Method: 8260C Matrix: Water 

9/6/2019 11:40:00 
Sample ID:EW-1 Collected: AM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

\Analyte Result Qual DL Type RL Type Units Qual Code 

CHLOROBENZENE 0.76 J 0.75 LOD 1.0 LOQ ug/L J TR 

CIS-1 ,2-DICHLOROETHENE 0.65 J 0.75 LOD 1.0 LOQ ug/L J TR 

9/6/2019 11:40:00 
Sample ID:EW-1 Collected: AM Analysis Type: Reanalysis-1/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

\Analyte Result Qual DL Type RL Type Units Qual Code 

CHLOROETHANE 0.75 u 0.75 LOD 1.0 LOQ ug/L UJ s 
9/6/2019 11:55:00 

Sample ID:EW-4 Collected: AM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

\Analyte Result Qual DL Type RL Type Units Qual Code 

CHLOROBENZENE 0.57 J 0.75 LOD 1.0 LOQ ug/L J TR 

* denotes a non-reportable result 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

10/25/2019 12:33:24 PM ADR version 1.9.0.325 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch ID: JC94613 

EDD Filename: JC94613-5EDD _2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHilllandfill_180924 

Reason Code 

L 

Q 

s 

TR 

* denotes a non-reportable result 

Reason Code Legend 

Description 

Laboratory Control Spike Upper Estimation 

Matrix Spike Upper Estimation 

Surrogate/Tracer Recovery Lower Estimation 

Reporting Limit Trace Value 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

10/25/2019 12:33:24 PM ADR version 1.9.0.325 Page 2 of 2 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC94613 



Surrogate Outlier Report 
Lab Reporting Batch ID: JC94613 

EDD Filename: JC94613-SEDD_2a_1_rev 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHi11Landfill_180924 

Method: 8260C 
- -- - -"" - - ---- ---------~ ----- - --------~-~~~=~---"""""'"''\r'"'W'"''"~''''''K~~~-

Matrix: Water 
~-- ---

Samp/e/D Sample %Recovery Affected 
(Analysis Type) Surrogate %Recovery Limits Compounds Flag 

EW-1 TOLUENE-DB 87 89.00-112.00 All Target Analytes 
J (all detects) 

(Reanalysis-1/ UJ (all non-detects) 
TOT) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 
10/25/2019 1:15:02 PM ADR version 1.9.0.325 Page 1 of 1 



Reporting Limit Outliers 

Lab Reporting Batch ID: JC94613 

EDD Filename: JC94613-SEDD_2a_1_rev 
- ~ 

~ 

~ ~ - -
Method: 8260C 

Matrix: Water 

SampleiD Analyte 

EW-1 CHLOROBENZENE 
CIS-1 ,2-DICHLOROETHENE 

EW-4 CHLOROBENZENE 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHi11Landfill_180924 
~~ - ~ - ~- -~~ ~ ----~ -~- -~~-.., -~ =,=~~"'"""~ 

~ ' "'~"'~--~~~ 

Lab Reporting RL 
Qual Result Limit Type Units Flag 

J 0.76 1.0 LOQ ug/L J (all detects) 
J 0.65 1.0 LOQ ug/L 

J 0.57 1.0 LOQ ug/L J (all detects) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

1 0/25/2019 1 :15:22 PM ADR version 1.9.0.325 Page 1 of 1 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. November 13, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed is the final validation report for the fraction listed below. This SDG was received on October
14, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #46165:

SDG # Fraction

JC96281 Arsenic

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com  
Project Manager/Senior Chemist

mailto:spassafaro@sovcon.com
mailto:pgeng@lab-data.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\46165ST.wpd

174 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC #46165 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

As
(6020B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC96281 10/14/19 11/04/19 1 0

 

 Total T/PG 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the October 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), and the US 
Environmental Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic 
Superfund Data Review (January 2017). Where specific guidance is not available, the data has 
been evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Arsenic by EPA SW 846 Method 60208 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory blanks, and laboratory 
control samples (LCS). 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the method. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the method. 

V. Matrix Spike 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike duplicate 
(MSD) analyses specified for the samples in this SDG, and therefore matrix spike and matrix 
spike duplicate analyses were not performed for this SDG. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date 
Collected Field Sample ID 

04-0ct-2019 EFFLUENT 

N = Normal Sample S2A VE = EPA Stage 2A Validation 

Lab Sample ID 

JC96281-1 

Sample 
Type 

N 

Prep 
Method 

3010A 

Analytical 
Method 

60208 

Review 
Level 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: JC96281 

EDD Filename: JC96281-SEDD_2a_1 

Data Qualifier Summary 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHi11Landfill_180924 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC96281 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\46598COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. December 3, 2019
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed is the final validation report for the fraction listed below. This SDG was received on
November 26, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #46165:

SDG # Fraction

JC96281 Arsenic

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com  
Project Manager/Senior Chemist

mailto:spassafaro@sovcon.com
mailto:pgeng@lab-data.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\46598ST.wpd

5 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC #46598 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

As
(6020B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC98286 11/26/19 12/19/19 1 0

 

 Total T/PG 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the November 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), and the US 
Environmental Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic 
Superfund Data Review (January 2017). Where specific guidance is not available, the data has 
been evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Arsenic by EPA SW 846 Method 60208 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory blanks, matrix 
spike/matrix spike duplicates (MS/MSD), and laboratory control samples (LCS). 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013). Quality assurance (QA)/QC criteria specified in 
the QAPP and NFG were incorporated with the program's reference library to assess 
compliance with project requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the method. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the method. 

V. Matrix Spike 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries {0/oR) and relative percent differences (RPD) 
were within QC limits. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(o/oR) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 
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Attachment 1 

Sample Cross Reference 



Date 
Collected Field Sample ID 

08-Nov-2019 EFFLUENT 

08-Nov-2019 EFFLUENTMS 

08-Nov-2019 EFFLUENTMSD 

N = Normal Sample MS = Matrix Spike 
S2A VE = Stage 2A Validation 

Sample Cross Reference 

Lab Sample ID 

JC98286-1 

MP18386-S1 

MP18386-S2 

MSD = Matrix Spike Duplicate 

Sample 
Type 

N 

MS 

MSD 

Prep 
Method 

3010A 

3010A 

3010A 

Analytical 
Method 

60208 

60208 

60208 

Review 
Level 

S2AVE 

S2AVE 

S2AVE 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: JC98286 

EDD Filename: JC98286-SEDD_2a_1 

Data Qualifier Summary 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC98286 
(No Outliers) 



ADVL:\Sovereign\Shepleys Hill\46887COV.wpd

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Sovereign Consulting Inc. January 9, 2020
16 Chestnut Street, Suite 520
Foxborough, MA 02035
ATTN: Mr. Steven Passafaro 
spassafaro@sovcon.com 

SUBJECT: Shepley’s Hill, Data Validation

Dear Mr. Passafaro,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
December 23, 2019. Attachment 1 is a summary of the samples that were reviewed for each
analysis.

LDC Project #46887:

SDG # Fraction

JC99810, JC99822 Metals, Wet Chemistry

The data validation was performed under Stage 2A guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Quality Assurance Project Plan for Shepley’s Hill Landfill Treatment System O&M
Services, Devens, Massachusetts; March 2015

! USEPA National Functional Guidelines for Inorganic Superfund Data Review; January
2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
pgeng@lab-data.com  
Project Manager/Senior Chemist

mailto:spassafaro@sovcon.com
mailto:pgeng@lab-data.com
mailto:smckellar@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are ADR review). These sample counts do not include MS, MSD, or DUP's. L:\Sovereign\Shepleys Hill\46887ST.wpd

1,128 pages-ADV (no worksheets) Attachment 1

ADR (Stage 2A) LDC #46887 (Sovereign Consulting, Inc., Foxborough, MA / Shepley’s Hill)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

(3-5)
Metals
(6010D)

4Cl,SO
(300.0

/9056A)

3NO -N
(353.2
/4500)

3NO /

2NO -N
(353.2)

2NO -N
(4500)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A JC99810 12/23/19 01/16/20 1 0 1 0 1 0 1 0 1 0

B JC99822 12/23/19 01/16/20 2 0 - - - - - - - -

 

 Total J/PG 3 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
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INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the December 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), and the US 
Environmental Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic 
Superfund Data Review (January 2017). Where specific guidance is not available, the data has 
been evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following methods: 

Arsenic by EPA SW 846 Method 6020A 
Metals by EPA SW 846 Method 601 OC 
Nitrate as Nitrogen and Nitrate/Nitrite as Nitrogen by EPA Method 353.2 
Chloride and Sulfate by EPA Method 300/SW 846 Method 9056A 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, laboratory control samples 
(LCS), and laboratory blanks. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with the exception of serial dilutions which were 
reviewed manually. Quality assurance (QA)/QC criteria specified in the QAPP and NFG were 
incorporated with the program's reference library to assess compliance with project 
requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the methods. 

V. Matrix Spike 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike duplicate 
(MSD) analyses specified for the samples in this SDG, and therefore matrix spike and matrix 
spike duplicate analyses were not performed. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution was not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 
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All compounds reported below the LOQ as detected by the laboratory were qualified as 
detected estimated (J). The details regarding the qualification of data are provided in Enclosure 
I. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

Due to results reported as detected below the LOQ, data were qualified as estimated in one 
sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

Data flags are summarized and are presented as Attachment 2 

3 



Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

06-Dec-2019 EFFLUENT JC99810-1 N 3010A 60100 S2AVE 

06-Dec-2019 EFFLUENT JC99810-1 N 3010A 60208 S2AVE 

06-Dec-2019 EFFLUENT JC99810-1 N Gen Prep 300.0 S2AVE 

06-Dec-2019 EFFLUENT JC99810-1 N Gen Prep 353.2 S2AVE 

06-Dec-2019 EFFLUENT JC99810-1 N Gen Prep 353.2_CALC S2AVE 

N = Normal Sample 
S2AVE =EPA Level II Validation 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: JC99810 

EDD Filename: JC99810-SEDD_2a_1 

Sample ID:EFFLUENT 

\Analyte 

BARIUM 

* denotes a non-reportable result 

Data Qualifier Summary 
Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHi11Landfill_180924 

12/6/2019 2:45:00 
Collected: PM Analysis Type: Initial/TOT Dilution: 1 

Data 
Lab Lab DL RL Review Reason 

Result Qual DL Type RL Type Units Qual Code 

14.4 J 100 LOD 200 LOQ ug/L J TR 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

1/8/2020 4:05:24 PM ADR version 1.9.0.325 Page 1 of 2 



Data Qualifier Summary 
Lab Reporting Batch 10: JC99810 

EDD Filename: JC99810-SEDD_2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

Reason Code Legend 

Reason Code 

TR Reporting Limit Trace Value 

* denotes a non-reportable result 
Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

1/8/2020 4:05:24 PM ADR version 1.9.0.325 Page 2 of2 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC99810 



Lab Reporting Batch 10: JC99810 

EDD Filename: JC99810-SEDD_2a_1 

Sample/D Analyte 

EFFLUENT BARIUM 

Reporting Limit Outliers 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

Lab Reporting RL 
Qual Result Limit Type Units Flag 

J 14.4 200 LOQ ug/L J (all detects) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 

1/8/2020 4:01:33 PM ADR version 1.9.0.325 Page 1 of 1 
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INTRODUCTION 
This Data Validation Report (DVR) presents Stage 2A data validation results for samples 
collected during the December 2019 sampling period. Data validation was performed in 
accordance with the Quality Assurance Project Plan (QAPP) for Shepley's Hill Landfill 
Treatment System O&M Services, Devens, Massachusetts (March 2015), and the US 
Environmental Protection Agency (EPA) National Functional Guidelines (NFG) for Inorganic 
Superfund Data Review (January 2017). Where specific guidance is not available, the data has 
been evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following methods: 

Arsenic by EPA SW 846 Method 6020A 
Iron and Manganese by EPA SW 846 Method 601 OC 

The sample identification and methods of analyses performed on each sample is presented in 
Attachment 1. Overall data qualification summary is presented in Attachment 2. Stage 2A 
Automated Data Review outliers are presented in Enclosure I. 

All sample results were subjected to Stage 2A data validation, which comprises an evaluation of 
quality control (QC) summary results for sample holding times, matrix spike and matrix spike 
duplicate samples (MS/MSD), laboratory control samples (LCS), laboratory blanks, and serial 
dilutions. 

Automated data review was performed on all QC summary results using the Automated Data 
Review (ADR) software program (LDC, 2013) with the exception of serial dilutions which were 
reviewed manually. Quality assurance (QA)/QC criteria specified in the QAPP and NFG were 
incorporated with the program's reference library to assess compliance with project 
requirements. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The sample 
detection limit is an estimated value. 
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I. Sample Receipt and Technical Holding Time 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Laboratory Blanks 

Laboratory blanks were performed as required by the methods. No contaminant concentrations 
were detected in the laboratory blanks reviewed by the ADR software program. 

Ill. Field Blank Samples 

No field blanks were identified in this SDG. 

IV. Surrogate Spikes 

Surrogate spikes were not required by the methods. 

V. Matrix Spike 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (o/oR) and relative percent differences (RPD) 
were within QC limits with the exception of one MS/MSD pair for arsenic. No data were qualified 
since the sample concentrations were significantly greater (>4x) than the spike amount. The 
details are presented in Enclosure I. 

VI. Laboratory Duplicate Sample 

The laboratory has indicated that there were no laboratory duplicate (DUP) analyses specified 
for the samples in this SDG, and therefore laboratory duplicate analyses were not performed for 
this SDG. 

VII. Serial Dilution 

Serial dilution analysis was performed on an associated project sample. The analysis criteria 
were met. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries 
(%R) were within QC limits. 

IX. Field Duplicate Samples 

No field duplicates were identified in this SDG. 
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X. Compound Quantitation 

The laboratory reporting limits were evaluated. All laboratory reporting limits met the specified 
requirements. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected in 
this SDG. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Attachment 1 

Sample Cross Reference 



Sample Cross Reference 

Date Sample Prep Analytical Review 
Collected Field Sample ID Lab Sample ID Type Method Method Level 

06-0ec-2019 EW-01 JC99822-1 N 3010A 60100 S2AVE 

06-0ec-2019 EW-01 JC99822-1 N 3010A 60208 S2AVE 

06-0ec-2019 EW-01MS MP18781A-S1 MS 3010A 60100 S2AVE 

06-0ec-2019 EW-01MSO MP18781A-S2 MSO 3010A 60100 S2AVE 

06-0ec-2019 EW-01MS MP18781-S3 MS 3010A 60208 S2AVE 

06-0ec-2019 EW-01MSO MP18781-S4 MSO 3010A 60208 S2AVE 

06-Dec-2019 EW-04 JC99822-2 N 3010A 60100 S2AVE 

06-Dec-2019 EW-04 JC99822-2 N 3010A 60208 S2AVE 

N = Normal Sample MS = Matrix Spike MSD = Matrix Spike Duplicate 
S2AVE =EPA Level II Validation 

Page 1 of 1 



Attachment 2 

Overall Data Qualification Summary 



Lab Reporting Batch ID: JC99822 

EDD Filename: JC99822-SEDD_2a_1 

Data Qualifier Summary 

Laboratory: ACTO 

eQAPP Name: Sovereign_ Shepley'sHiiiLandfill_180924 



Enclosure I 

Stage 2A ADR Outliers 



Quality Control 
Outlier Reports 

JC99822 



Matrix Spike/Matrix Spike Duplicate Outlier Report 
Lab Reporting Batch ID: JC99822 

EDD Filename: JC99822-SEDD_2a_1 

Laboratory: ACTO 

eQAPP Name: Sovereign_Shepley'sHiiiLandfill_180924 

QCSampleiD 
(Associated MS MSD %R RPD Affected 

Samples) Compound %R %R Limits (Limits) Compounds Flag 
EW-01MS (Total) ARSENIC 62.5 - 80.00-120.00 - ARSENIC No Qual, >4x 
(EW-01) 

Project Name and Number: - USACE Project: Shepley's Hill (SHL), Devens, MA 
1/8/2020 4:03:45 PM ADR version 1.9.0.325 Page 1 of 1 



SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

Project Manager:

Date Submitted:

Primary Data Reviewer:

Field Sample ID Lab Sample ID Matrix Type/Type Code A
23

20
B

S
W

60
10

C

S
W

60
10

C
 -

 D
is

so
lv

ed

S
W

60
20

A

S
W

60
20

A
 -

 D
is

so
lv

ed

S
W

90
56

A

S
W

90
60

A

S
W

90
60

A
 -

 D
is

so
lv

ed

EPA-PZ-2012-2A_SPR19 680-167630-12 Water Field Sample/N X X X X X

EPA-PZ-2012-2B_SPR19 680-167630-13 Water Field Sample/N X X X X X

EPA-PZ-2012-5A_SPR19 680-167630-10 Water Field Sample/N X X X X X

EPA-PZ-2012-5B_SPR19 680-167630-11 Water Field Sample/N X X X X X

EW-1@ATP Port_SPR19 680-167630-1 Water Field Sample/N X X X X X

EW-4@ATP Port_SPR19 680-167630-2 Water Field Sample/N X X X X X

PZ-12-08_SPR19 680-167630-6 Water Field Sample/N X X X X X

SHL-10_SPR19 680-167630-3 Water Field Sample/N X X X X X

SHL-19_SPR19 680-167630-5 Water Field Sample/N X X X X X

SHL-EB01_SPR19 680-167630-4 Water Equipment Blank/EB X X X X X

SHM-93-22B_SPR19 680-167630-14 Water Field Sample/N X X X X X

SHP-01-36X_SPR19 680-167630-7 Water Field Sample/N X X X X X

SHP-01-37X_SPR19 680-167630-8 Water Field Sample/N X X X X X

SHP-01-38A_SPR19 680-167630-9 Water Field Sample/N X X X X X

Second Reviewer:

Contract Laboratory(ies):

Prime Contractor:

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Spring 2019

6801676301

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Solutions, LLC, Marlborough, MA

Jim Ropp

TestAmerica Laboratories, Inc., Savannah, GA
KOMAN Government Solutions, LLC

2B

Sherri Pullar, Data Validation Chemist

Laurie Ekes, Senior Scientist

May 27, 2019

ENV.ADR
May 28, 2019 Page 1 of 13
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page. This assessment has been made through a combination of automated data review (ADR) and 
supplemental manual review, the details of which are described below. The approach taken in the review of this 
data set is consistent with the requirements contained in the Quality Assurance Project Plan, Long Term 
Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Solutions, LLC, Marlborough, MA; 
analyses were performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample 
delivery group (SDG) 6801676301. Data have been evaluated electronically based on electronic data 
deliverables (EDDs) provided by the laboratory, and hard copy data summary forms have also been reviewed 
during this effort and compared to the automated review output by the reviewers whose signatures appear on 
the following page. Findings based on the automated data submission and manual data verification processes 
are detailed in the ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using  ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 5 results (5.10%) out of the 98 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank

Interference Check Sample A - Negative

MS RPD

Calibration Blank - Negative

MS Recovery

Equipment Blank

LCS RPD

Calibration Blank

Interference Check Sample A

Blank - Negative

Prep Hold Time

Test Hold Time

Interference Check Sample AB

Continuing Calibration Verification

LCS Recovery

ENV.ADR
May 28, 2019 Page 2 of 13

Data Validation Report for 6801676301



13 field samples  and 1 EB sample for SHL 2019 Spring LTM

Analytical Method Data Reviewer Comment

A2320B No additional comments; see Checklist for detail.

SW6010C Samples were field filtered and analyzed for dissolved Fe and Mn

SW6020A Samples were field filtered and analyzed for dissolved As

SW9056A No additional comments; see Checklist for detail.

SW9060A Samples were field filtered and analyzed for dissolved  organic carbon (DOC). 

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

May 23, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

May 28, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.

ENV.ADR
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Quality Control Outliers for test method SW9056A, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB01_SPR19 (EB)/
680-167630-4 Chloride 0.2700 < 0.2 < 0.5 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Equipment Blank for SW9056A

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-10_SPR19 N Chloride 0.500 0.970 0.970 J + mg/l V

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.

ENV.ADR
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Quality Control Outliers for test method SW9060A, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-455212/4 (LB)/
MB 280-455212/4

Dissolved Organic 
Carbon 0.1890 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-2A_SPR19 N Dissolved Organic Carbon 1.00 0.640 J 1.00 U mg/l L

PZ-12-08_SPR19 N Dissolved Organic Carbon 1.00 0.920 J 1.00 U mg/l L

SHL-10_SPR19 N Dissolved Organic Carbon 1.00 0.620 J 1.00 U mg/l L

SHL-19_SPR19 N Dissolved Organic Carbon 1.00 0.860 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.

ENV.ADR
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Quality Control Outliers for test method SW9060A, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB01_SPR19 (EB)/
680-167630-4

Total Organic 
Carbon 0.3300 < 0.16 < 1 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Table of All Qualified Results

Test Method: SW9056A    Extraction Method: NONE

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-10_SPR19 N Chloride 0.500 0.970 0.970 J + mg/l V

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-2A_SPR19 N Dissolved Organic Carbon 1.00 0.640 J 1.00 U mg/l L

PZ-12-08_SPR19 N Dissolved Organic Carbon 1.00 0.920 J 1.00 U mg/l L

SHL-10_SPR19 N Dissolved Organic Carbon 1.00 0.620 J 1.00 U mg/l L

SHL-19_SPR19 N Dissolved Organic Carbon 1.00 0.860 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

L Lab Blank

TR Trace Level Detect

V Equipment Blank

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-4 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-4 was an EB; ND for Fe and Mn

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared for MS/MSD analysis

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-4 was an EB; As was ND

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-4 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-4 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

Project Manager:

Date Submitted:

Primary Data Reviewer:
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EPA-PZ-2012-1A_SPR19 680-167850-3 Water Field Sample/N X X X X X

EPA-PZ-2012-1B_SPR19 680-167850-4 Water Field Sample/N X X X X X

EPA-PZ-2012-3A_SPR19 680-167850-5 Water Field Sample/N X X X X X

EPA-PZ-2012-3B_SPR19 680-167850-6 Water Field Sample/N X X X X X

EPA-PZ-2012-4A_SPR19 680-167850-1 Water Field Sample/N X X X X X

EPA-PZ-2012-4B_SPR19 680-167850-2 Water Field Sample/N X X X X X

PZ-12-05_SPR19 680-167853-7 Water Field Sample/N X X X X X

PZ-12-06_SPR19 680-167853-6 Water Field Sample/N X X X X X

PZ-12-07_SPR19 680-167853-4 Water Field Sample/N X X X X X

PZ-12-09_SPR19 680-167853-3 Water Field Sample/N X X X X X

PZ-12-10_SPR19 680-167853-2 Water Field Sample/N X X X X X

SHL-4_SPR19 680-167853-8 Water Field Sample/N X X X X X

SHL-DUP03_SPR19 680-167850-7 Water Field Duplicate/FD X X X X X

SHL-DUP06 680-167851-3 Water Field Duplicate/FD X X X X X

SHM-05-41C_SPR19 680-167853-1 Water Field Sample/N X X X X X

SHM-11-02_SPR19 680-167853-5 Water Field Sample/N X X X X X

SHM-13-03_SPR19 680-167851-5 Water Field Sample/N X X X X X

SHM-13-04_SPR19 680-167851-1 Water Field Sample/N X X X X X

SHM-13-06_SPR19 680-167851-2 Water Field Sample/N X X X X X

SHM-13-07_SPR19 680-167851-4 Water Field Sample/N X X X X X

Second Reviewer:

Contract Laboratory(ies):

Prime Contractor:

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Spring 2019

6801678501

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Solutions, LLC, Marlborough, MA

Jim Ropp

TestAmerica Laboratories, Inc, Savannah, GA
KOMAN Government Solutions, LLC

2B

Sherri Pullar, Data Validation Chemist

Laurie Ekes, Senior Scientist

May 27, 2019
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SHM-13-08_SPR19 680-167851-6 Water Field Sample/N X X X X X

SHP-2016-06A_SPR19 680-167852-2 Water Field Sample/N X X X X X

SHP-2016-06B_SPR19 680-167852-3 Water Field Sample/N X X X X X

SHP-2016-06C_SPR19 680-167852-1 Water Field Sample/N X X X X X

SHP-EB01_SPR19 680-167852-4 Water Equipment Blank/EB X X X X
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page. This assessment has been made through a combination of automated data review (ADR) and 
supplemental manual review, the details of which are described below. The approach taken in the review of this 
data set is consistent with the requirements contained in the Quality Assurance Project Plan, Long Term 
Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Solutions, LLC, Marlborough, MA; 
analyses were performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample 
delivery group (SDG) 6801678501. Data have been evaluated electronically based on electronic data 
deliverables (EDDs) provided by the laboratory, and hard copy data summary forms have also been reviewed 
during this effort and compared to the automated review output by the reviewers whose signatures appear on 
the following page. Findings based on the automated data submission and manual data verification processes 
are detailed in the ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using  ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 6 results (3.47%) out of the 173 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank

MS RPD

Blank - Negative

Field Duplicate RPD

MS Recovery

Equipment Blank

Calibration Blank

LCS RPD

Interference Check Sample A - Negative

Lab Replicate RPD

Test Hold Time

Prep Hold Time

Interference Check Sample AB

Continuing Calibration Verification

LCS Recovery

Interference Check Sample A

Calibration Blank - Negative
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24 samples and 1 EB were collected for SHL 2019 Spring LTM

Analytical Method Data Reviewer Comment

A2320B No additional comments; see Checklist for detail.

SW6010C Samples were field filtered and analyzed for dissolved Fe and Mn.

SW6020A Samples were field filtered and analyzed for dissolved  As.

SW9056A No additional comments; see Checklist for detail.

SW9060A Samples were field filtered and analyzed for DOC.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

May 24, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

May 28, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method A2320B, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-455784/109 (LB)/
MB 280-455784/109

Alkalinity, Total (as 
CaCO3) 4.180 < 3.1 < 10 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for A2320B

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-EB01_SPR19 EB Alkalinity, Total (as CaCO3) 10.0 4.00 J 10.0 U mg/l B2/L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method A2320B, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 280-455784/107 (CB)/
CCB 280-455784/107

Alkalinity, Total (as 
CaCO3) 4.050 < 3.1 < 10 mg/l U/None B2

CCB 280-455784/120 (CB)/
CCB 280-455784/120

Alkalinity, Total (as 
CaCO3) 4.220 < 3.1 < 10 mg/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Calibration Blank for A2320B

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-EB01_SPR19 EB Alkalinity, Total (as CaCO3) 10.0 4.00 J 10.0 U mg/l B2/L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method A2320B, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHP-EB01_SPR19 (EB)/
680-167852-4

Alkalinity, Total (as 
CaCO3) 4.000 < 3.1 < 10 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-568255/377 (CB)/
CCB 680-568255/377 Iron 20.00 < 17 < 50 ug/l U/None B2

CCB 680-568255/400 (CB)/
CCB 680-568255/400 Iron 24.20 < 17 < 50 ug/l U/None B2

CCB 680-568255/412 (CB)/
CCB 680-568255/412 Iron 22.90 < 17 < 50 ug/l U/None B2

CCB 680-568511/202 (CB)/
CCB 680-568511/202 Manganese 1.350 < 1 < 10 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9060A, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-455615/35 (LB)/
MB 280-455615/35

Dissolved Organic 
Carbon 0.2610 < 0.16 < 1 mg/l U/None L

MB 280-455615/4 (LB)/
MB 280-455615/4

Dissolved Organic 
Carbon 0.1780 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

PZ-12-09_SPR19 N Dissolved Organic Carbon 1.00 0.660 J 1.00 U mg/l L

PZ-12-10_SPR19 N Dissolved Organic Carbon 1.00 0.750 J 1.00 U mg/l L

SHL-DUP06 FD Dissolved Organic Carbon 1.30 1.30 1.30 U mg/l L

SHM-13-04_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

SHP-2016-06C_SPR19 N Dissolved Organic Carbon 1.00 0.730 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.

ENV.ADR
May 28, 2019 Page 9 of 17

Data Validation Report for 6801678501



Quality Control Outliers for test method SW9060A, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHP-EB01_SPR19 (EB)/
680-167852-4

Total Organic 
Carbon 0.4400 < 0.16 < 1 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Table of All Qualified Results

Test Method: A2320B    Extraction Method: NONE

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-EB01_SPR19 EB Alkalinity, Total (as 
CaCO3) 10.0 4.00 J 10.0 U mg/l B2/L

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

PZ-12-09_SPR19 N Dissolved Organic Carbon 1.00 0.660 J 1.00 U mg/l L

PZ-12-10_SPR19 N Dissolved Organic Carbon 1.00 0.750 J 1.00 U mg/l L

SHL-DUP06 FD Dissolved Organic Carbon 1.30 1.30 1.30 U mg/l L

SHM-13-04_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

SHP-2016-06C_SPR19 N Dissolved Organic Carbon 1.00 0.730 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

B2 CCB

L Lab Blank

TR Trace Level Detect

V Equipment Blank

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl 167852-4 is an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl 167853-3, 167850-3, 167851-6 were 
prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs 167850-6/-7 and 167851-2/-3; see FD 

report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

ENV.ADR
May 28, 2019 Page 13 of 17

Data Validation Report for 6801678501



Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • see outlier report CCB contamination

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl 167852-4 is an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl 167853-3, 167850-3, 167851-6 were 
prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs 167850-6/-7 and 167851-2/-3; see FD 

report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl 167852-4 is an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl 167853-3, 167850-3, 167851-6 were 
prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs 167850-6/-7 and 167851-2/-3; see FD 

report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl 167852-4 is an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls 167853-3, 167850-3, 167853-2 were 
prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs 167850-6/-7 and 167851-2/-3; see FD 

report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report for CCV contamination.

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl 167852-4 is an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl 167853-3, 167850-3, 167851-6 were 
prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs 167850-6/-7 and 167851-2/-3; see FD 

report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

EPA-PZ-2012-3B A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Alkalinity, Total (as CaCO3) 180 180 10.0 0.00 30 OK NA

Location Analysis

EPA-PZ-2012-3B SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Iron (FLDFLT) 45000 45000 50.0 0.00 30 OK NA

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Manganese (FLDFLT) 5800 5700 10.0 1.74 30 OK NA

Location Analysis

EPA-PZ-2012-3B SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Arsenic (FLDFLT) 2700 3000 3.00 10.5 30 OK NA

Location Analysis

EPA-PZ-2012-3B SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Chloride 28.0 28.0 0.500 0.00 30 OK NA

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Sulfate 12.0 11.0 1.00 8.70 30 OK NA

Page 1 of 3
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"
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Location Analysis

EPA-PZ-2012-3B SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-3B_SPR19 / SHL-
DUP03_SPR19

680-167850-6 / 680-167850-7 Dissolved Organic Carbon 
(FLDFLT)

1.90 1.90 1.00 0.00 30 NA OK

Location Analysis

SHM-13-06 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Alkalinity, Total (as CaCO3) 73.0 74.0 10.0 1.36 30 OK NA

Location Analysis

SHM-13-06 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Iron (FLDFLT) 18000 17000 50.0 5.71 30 OK NA

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Manganese (FLDFLT) 1100 1000 10.0 9.52 30 OK NA

Location Analysis

SHM-13-06 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Arsenic (FLDFLT) 3100 2900 3.00 6.67 30 OK NA
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"
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Location Analysis

SHM-13-06 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Chloride 70.0 65.0 1.00 7.41 30 OK NA

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Sulfate 6.30 6.30 2.00 0.00 30 NA OK

Location Analysis

SHM-13-06 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-13-06_SPR19 / SHL-DUP06 680-167851-2 / 680-167851-3 Dissolved Organic Carbon 
(FLDFLT)

1.40 ND 1.00 NA 30 NA 1.4
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

Project Manager:

Date Submitted:

Primary Data Reviewer:

Field Sample ID Lab Sample ID Matrix Type/Type Code A
23

20
B

S
W

60
10

C

S
W

60
10

C
 -

 D
is

so
lv

ed

S
W

60
20

A

S
W

60
20

A
 -

 D
is

so
lv

ed

S
W

90
56

A

S
W

90
60

A

S
W

90
60

A
 -

 D
is

so
lv

ed

EPA-PZ-2012-7A_SPR19 680-167952-14 Water Field Sample/N X X X X X

EPA-PZ-2012-7B_SPR19 680-167952-15 Water Field Sample/N X X X X X

PZ-12-01_SPR19 680-167952-4 Water Field Sample/N X X X X X

PZ-12-02_SPR19 680-167952-5 Water Field Sample/N X X X X X

PZ-12-03_SPR19 680-167952-6 Water Field Sample/N X X X X

PZ-12-04_SPR19 680-167952-8 Water Field Sample/N X X X X X

SHL-DUP01 680-167952-7 Water Field Duplicate/FD X X X X X

SHL-EB02_SPR19 680-167952-2 Water Equipment Blank/EB X X X X X

SHM-05-41B_SPR19 680-167952-18 Water Field Sample/N X X X X X

SHM-07-03_SPR19 680-167952-16 Water Field Sample/N X X X X X

SHM-07-05X_SPR19 680-167952-17 Water Field Sample/N X X X X X

SHM-11-06_SPR19 680-167952-3 Water Field Sample/N X X X X X

SHP-2016-03A_SPR19 680-167952-19 Water Field Sample/N X X X X X

SHP-2016-03B_SPR19 680-167952-20 Water Field Sample/N X X X X X

SHP-2016-07B_SPR19 680-167952-1 Water Field Sample/N X X X X X

SHP-2016-2A_SPR19 680-167952-11 Water Field Sample/N X X X X X

SHP-2016-2B_SPR19 680-167952-12 Water Field Sample/N X X X X X

SHP-2016-4A_SPR19 680-167952-9 Water Field Sample/N X X X X X

SHP-2016-4B_SPR19 680-167952-10 Water Field Sample/N X X X X X

SHP-DUP04 680-167952-13 Water Field Duplicate/FD X X X X X

Second Reviewer:

Contract Laboratory(ies):

Prime Contractor:

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Spring 2019

6801679521

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Solutions, LLC, Marlborough, MA

Jim Ropp

TestAmerica Laboratories, Inc., Savannah, GA
KOMAN Government Solutions, LLC

2B

Sherri Pullar, Data Validation Chemist

Laurie Ekes, Senior Scientist

May 27, 2019
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page. This assessment has been made through a combination of automated data review (ADR) and 
supplemental manual review, the details of which are described below. The approach taken in the review of this 
data set is consistent with the requirements contained in the Quality Assurance Project Plan, Long Term 
Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Solutions, LLC, Marlborough, MA; 
analyses were performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample 
delivery group (SDG) 6801679521. Data have been evaluated electronically based on electronic data 
deliverables (EDDs) provided by the laboratory, and hard copy data summary forms have also been reviewed 
during this effort and compared to the automated review output by the reviewers whose signatures appear on 
the following page. Findings based on the automated data submission and manual data verification processes 
are detailed in the ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using  ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 8 results (5.80%) out of the 138 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

MS RPD

Field Duplicate RPD

Blank

Interference Check Sample A - Negative

Lab Replicate RPD

Equipment Blank

Interference Check Sample A

LCS RPD

Calibration Blank - Negative

Calibration Blank

Prep Hold Time

Test Hold Time

Blank - Negative

MS Recovery

Interference Check Sample AB

Continuing Calibration Verification

LCS Recovery
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19 samples and 1 EB were collected for SHL 2019 Spring LTM

Analytical Method Data Reviewer Comment

A2320B No additional comments; see Checklist for detail.

SW6010C Samples were field filtered and analyzed for dissolved Fe and Mn.

SW6020A Samples were field filtered and analyzed for dissolved As.

SW9056A No additional comments; see Checklist for detail.

SW9060A Samples were field filtered and analyzed for DOC.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

May 24, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

May 28, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-568033/1-A (LB)/
MB 680-568033/1-A Manganese 2.340 < 1 < 10 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-7A_SPR19 N Manganese 10.0 9.50 J 10.0 U ug/l L

SHM-07-03_SPR19 N Manganese 10.0 9.70 J 10.0 U ug/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW6010C, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-07-05X_SPR19 (MS)/
680-167952-17 Manganese 85.00 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.

ENV.ADR
May 28, 2019 Page 5 of 18

Data Validation Report for 6801679521



Quality Control Outliers for test method SW6020A, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-07-05X_SPR19 (MS)/
680-167952-17 Arsenic 120.0 84 - 116 10 - 125 percent J/None M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9056A, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB02_SPR19 (EB)/
680-167952-2 Chloride 0.2800 < 0.2 < 0.5 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9056A, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-07-03_SPR19 (MS)/
680-167952-16 Chloride 70.00 90 - 110 10 - 110 percent J/UJ M Spike amount 

Insignificant

SHM-07-03_SPR19 (SD)/
680-167952-16 Chloride 70.00 90 - 110 10 - 110 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9060A, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-456096/4 (LB)/
MB 280-456096/4

Total Organic 
Carbon 0.2170 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW9060A

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-EB02_SPR19 EB Total Organic Carbon 1.00 0.320 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW9060A, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-456096/35 (LB)/
MB 280-456096/35

Dissolved Organic 
Carbon 0.2830 < 0.16 < 1 mg/l U/None L

MB 280-456096/4 (LB)/
MB 280-456096/4

Dissolved Organic 
Carbon 0.2170 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-7A_SPR19 N Dissolved Organic Carbon 1.00 0.860 J 1.00 U mg/l L

EPA-PZ-2012-7B_SPR19 N Dissolved Organic Carbon 1.30 1.30 1.30 U mg/l L

SHP-2016-03A_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

SHP-2016-2A_SPR19 N Dissolved Organic Carbon 1.00 1.00 1.00 U mg/l L

SHP-2016-4A_SPR19 N Dissolved Organic Carbon 1.00 1.00 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW9060A, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB02_SPR19 (EB)/
680-167952-2

Total Organic 
Carbon 0.3200 < 0.16 < 1 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-7A_SPR19 N Manganese 10.0 9.50 J 10.0 U ug/l L

SHM-07-03_SPR19 N Manganese 10.0 9.70 J 10.0 U ug/l L

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-7A_SPR19 N Dissolved Organic Carbon 1.00 0.860 J 1.00 U mg/l L

EPA-PZ-2012-7B_SPR19 N Dissolved Organic Carbon 1.30 1.30 1.30 U mg/l L

SHP-2016-03A_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

SHP-2016-2A_SPR19 N Dissolved Organic Carbon 1.00 1.00 1.00 U mg/l L

SHP-2016-4A_SPR19 N Dissolved Organic Carbon 1.00 1.00 1.00 U mg/l L

Test Method: SW9060A    Extraction Method: NONE

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-EB02_SPR19 EB Total Organic Carbon 1.00 0.320 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

L Lab Blank

M MS Recovery

TR Trace Level Detect

V Equipment Blank

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -2 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -6/-7 and -12/-13; see FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • see outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -2 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl -17 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Mn %R was outside QC limits but the sample 
result was >4x the spiking concentration. No 
qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -6/-7 and -12/-13; see FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -2 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-17 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -6/-7 and -12/-13; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -2 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-16 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

%R for Chloride were outside QC limits, 
however the sample concentration was >4x than 
the spike. No qualifications were applied.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -6/-7 and -12/-13; see field duplicate 

report

Were QAPP specified laboratory LOQs/RLs achieved? • Spl 18 required 5X dilution; RL was adjusted.

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -2 was an EB

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-6 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -6/-7 and -12/-13; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

PZ-12-03 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

PZ-12-03_SPR19 / SHL-DUP01 680-167952-6 / 680-167952-7 Alkalinity, Total (as CaCO3) 170 170 10.0 0.00 30 OK NA

Location Analysis

PZ-12-03 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

PZ-12-03_SPR19 / SHL-DUP01 680-167952-6 / 680-167952-7 Iron (FLDFLT) 39000 38000 50.0 2.60 30 OK NA

PZ-12-03_SPR19 / SHL-DUP01 680-167952-6 / 680-167952-7 Manganese (FLDFLT) 3900 3800 10.0 2.60 30 OK NA

Location Analysis

PZ-12-03 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

PZ-12-03_SPR19 / SHL-DUP01 680-167952-6 / 680-167952-7 Arsenic (FLDFLT) 630 640 3.00 1.57 30 OK NA

Location Analysis

PZ-12-03 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

PZ-12-03_SPR19 / SHL-DUP01 680-167952-6 / 680-167952-7 Dissolved Organic Carbon 
(FLDFLT)

2.00 2.00 1.00 0.00 30 NA OK
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Spring 2019
Field Duplicates for SDG:  6801679521



Location Analysis

SHP-2016-2B A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Alkalinity, Total (as CaCO3) 150 150 10.0 0.00 30 OK NA

Location Analysis

SHP-2016-2B SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Iron (FLDFLT) 43000 41000 50.0 4.76 30 OK NA

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Manganese (FLDFLT) 2200 2100 10.0 4.65 30 OK NA

Location Analysis

SHP-2016-2B SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Arsenic (FLDFLT) 450 410 3.00 9.30 30 OK NA

Location Analysis

SHP-2016-2B SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Chloride 9.60 9.90 0.500 3.08 30 OK NA

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Sulfate 4.30 4.30 1.00 0.00 30 NA OK
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Spring 2019
Field Duplicates for SDG:  6801679521



Location Analysis

SHP-2016-2B SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-2B_SPR19 / SHP-DUP04 680-167952-12 / 680-167952-13 Dissolved Organic Carbon 
(FLDFLT)

2.20 2.10 1.00 4.65 30 NA OK
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May 23, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Spring 2019
Field Duplicates for SDG:  6801679521



SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801681081

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Spring 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

June 03, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code A
23
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EPA-PZ-2012-6A_SPR19 680-168108-1 Water Field Sample/N X X X X X

EPA-PZ-2012-6B_SPR19 680-168108-2 Water Field Sample/N X X X X X

SHL-11_SPR19 680-168108-3 Water Field Sample/N X X X X X

SHL-DUP02_SPR19 680-168108-4 Water Field Duplicate/FD X X X X X

SHL-DUP05_SPR19 680-168108-7 Water Field Duplicate/FD X X X X X

SHP-2016-5A_SPR19 680-168108-5 Water Field Sample/N X X X X X

SHP-2016-5B_SPR19 680-168108-6 Water Field Sample/N X X X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Solutions, LLC, Marlborough, MA
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page. This assessment has been made through a combination of automated data review (ADR) and 
supplemental manual review, the details of which are described below. The approach taken in the review of 
this data set is consistent with the requirements contained in the Quality Assurance Project Plan, Long Term 
Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Solutions, LLC, Marlborough, MA; 
analyses were performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample 
delivery group (SDG) 6801681081. Data have been evaluated electronically based on electronic data 
deliverables (EDDs) provided by the laboratory, and hard copy data summary forms have also been reviewed 
during this effort and compared to the automated review output by the reviewers whose signatures appear on 
the following page. Findings based on the automated data submission and manual data verification processes 
are detailed in the ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using  ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 2 results (4.08%) out of the 49 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Blank

MS Recovery

MS RPD

Interference Check Sample A - Negative

Interference Check Sample A

Field Duplicate RPD

Test Hold Time

LCS RPD

Calibration Blank

Prep Hold Time

Continuing Calibration Verification

LCS Recovery

Interference Check Sample AB

Calibration Blank - Negative
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Seven samples were collected for SHL spring 2019 LTM

Analytical Method Data Reviewer Comment

A2320B No additional comments; see Checklist for detail.

SW6010C Samples were field filtered and submitted for dissolved iron and manganese analysis. 

SW6020A Samples were field filtered and submitted for dissolved arsenic analysis.

SW9056A No additional comments; see Checklist for detail.

SW9060A Samples were field filtered and submitted for DOC analysis. 

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

May 31, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

June 03, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.

ENV.ADR
June 03, 2019 Page 3 of 12

Data Validation Report for 6801681081



Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-569048/220 (CB)/
CCB 680-569048/220 Iron 20.90 < 17 < 50 ug/l U/None B2

CCB 680-569048/232 (CB)/
CCB 680-569048/232 Iron 24.40 < 17 < 50 ug/l U/None B2

CCB 680-569048/244 (CB)/
CCB 680-569048/244 Iron 18.30 < 17 < 50 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Calibration Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-6A_SPR19 N Iron 110 110 110 U ug/l B2

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW9060A, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-456758/47 (LB)/
MB 280-456758/47

Dissolved Organic 
Carbon 0.2560 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-6A_SPR19 N Dissolved Organic Carbon 1.00 0.890 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-6A_SPR19 N Iron 110 110 110 U ug/l B2

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EPA-PZ-2012-6A_SPR19 N Dissolved Organic Carbon 1.00 0.890 J 1.00 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

B2 CCB

L Lab Blank

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -3/-4 and -6/-7; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •
See outlier report; CCBs had iron contamination. 
No qualifications needed; samples results were 
greater than 5X CCBs.

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl -5 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -3/-4 and -6/-7; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -3/-4 and -6/-7; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -3/-4 and -6/-7; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 and spl-7 were prepared for MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pairs -3/-4 and -6/-7; see FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

SHL-11 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Alkalinity, Total (as CaCO3) 140 140 10.0 0.00 30 OK NA

Location Analysis

SHL-11 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Iron (FLDFLT) 58000 60000 50.0 3.39 30 OK NA

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Manganese (FLDFLT) 1700 1700 10.0 0.00 30 OK NA

Location Analysis

SHL-11 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Arsenic (FLDFLT) 960 950 3.00 1.05 30 OK NA

Location Analysis

SHL-11 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Chloride 65.0 65.0 0.500 0.00 30 OK NA

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Sulfate 4.70 4.30 1.00 8.89 30 NA OK

Page 1 of 3
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Spring 2019
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Location Analysis

SHL-11 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-11_SPR19 / SHL-DUP02_SPR19 680-168108-3 / 680-168108-4 Dissolved Organic Carbon 
(FLDFLT)

2.00 2.10 1.00 4.88 30 NA OK

Location Analysis

SHP-2016-5B A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Alkalinity, Total (as CaCO3) 180 180 10.0 0.00 30 OK NA

Location Analysis

SHP-2016-5B SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Iron (FLDFLT) 64000 64000 50.0 0.00 30 OK NA

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Manganese (FLDFLT) 5100 5100 10.0 0.00 30 OK NA

Location Analysis

SHP-2016-5B SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Arsenic (FLDFLT) 610 620 3.00 1.63 30 OK NA
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
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KOMAN, Long Term Monitoring, SHL Spring 2019
Field Duplicates for SDG:  6801681081



Location Analysis

SHP-2016-5B SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Chloride 21.0 20.0 0.500 4.88 30 OK NA

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Sulfate 0.810 0.820 1.00 1.23 30 NA OK

Location Analysis

SHP-2016-5B SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-2016-5B_SPR19 / SHL-DUP05_SPR19 680-168108-6 / 680-168108-7 Dissolved Organic Carbon 
(FLDFLT)

2.60 2.80 1.00 7.41 30 NA OK
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RL = Reporting Limit
RPD = Relative Percent Difference
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

Project Manager:

Date Submitted:

Primary Data Reviewer:

Field Sample ID Lab Sample ID Matrix Type/Type Code A
23

20
B

S
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60
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C
 -
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S
W

60
20

A
 -
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W
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A
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W
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A
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SHM-05-40X_SPR19 680-168109-2 Water Field Sample/N X X X X X

SHM-96-5B_SPR19 680-168109-1 Water Field Sample/N X X X X X

Second Reviewer:

Contract Laboratory(ies):

Prime Contractor:

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Spring 2019

6801681091

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Solutions, LLC, Marlborough, MA

Jim Ropp

TestAmerica Laboratories, Inc., Savannah, GA
KOMAN Government Solutions, LLC

2B

Sherri Pullar, Data Validation Chemist

Laurie Ekes, Senior Scientist

May 28, 2019
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page. This assessment has been made through a combination of automated data review (ADR) and 
supplemental manual review, the details of which are described below. The approach taken in the review of 
this data set is consistent with the requirements contained in the Quality Assurance Project Plan, Long Term 
Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Solutions, LLC, Marlborough, MA; 
analyses were performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample 
delivery group (SDG) 6801681091. Data have been evaluated electronically based on electronic data 
deliverables (EDDs) provided by the laboratory, and hard copy data summary forms have also been reviewed 
during this effort and compared to the automated review output by the reviewers whose signatures appear on 
the following page. Findings based on the automated data submission and manual data verification processes 
are detailed in the ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using  ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 0 results (0.00%) out of the 14 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Interference Check Sample A

Blank - Negative

Interference Check Sample A - Negative

Blank

LCS RPD

Calibration Blank

Calibration Blank - Negative

Prep Hold Time

Test Hold Time

Interference Check Sample AB

Continuing Calibration Verification

LCS Recovery
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2 samples were collected for SHL 2019 Spring LTM

Analytical Method Data Reviewer Comment

A2320B No additional comments; see Checklist for detail.

SW6010C Samples were field filtered and submitted for dissolved Fe and Mn analysis. 

SW6020A Samples were field filtered and submitted for dissolved As analysis. 

SW9056A No additional comments; see Checklist for detail.

SW9060A Samples were field filtered and submitted for DOC analysis. 

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

May 24, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

May 28, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method A2320B, Test Hold Time

Hold times are ascertained based on project requirements.  Holding times were determined by comparing the chain of custody records 
with the dates of analysis found in the electronic data deliverable and laboratory summary forms. Findings of this review, and any 
associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-05-40X_SPR19 (N)/
680-168109-2 14.15 < 14 < 28 days J/UJ H1 Test Exceeds UWL

SHM-96-5B_SPR19 (N)/
680-168109-1 14.20 < 14 < 28 days J/UJ H1 Test Exceeds UWL

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-569048/220 (CB)/
CCB 680-569048/220 Iron 20.90 < 17 < 50 ug/l U/None B2

CCB 680-569048/232 (CB)/
CCB 680-569048/232 Iron 24.40 < 17 < 50 ug/l U/None B2

CCB 680-569048/244 (CB)/
CCB 680-569048/244 Iron 18.30 < 17 < 50 ug/l U/None B2

CCB 680-569048/256 (CB)/
CCB 680-569048/256 Iron 23.00 < 17 < 50 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9060A, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-456758/47 (LB)/
MB 280-456758/47

Dissolved Organic 
Carbon 0.2560 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Qualified Results

 No results associated with this  sample delivery group required qualification.

Table of Results with Modified Qualifiers

Modified Qualifiers for test method A2320B

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

SHM-05-40X_SPR19 N Alkalinity, Total (as 
CaCO3) 10.0 74.0 74.0 J 74.0 

SHM-96-5B_SPR19 N Alkalinity, Total (as 
CaCO3) 10.0 220 220 J 220 

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Reason Code Definitions

Code Definition

B2 CCB

H1 Test Hold Time

L Lab Blank

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? • Samples were run within 14 days; HT qualifiers 
were removed. See outlier report.

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •
see outlier report for CCB contamination; results 
>5X blank concentration no qualifications 
required.

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

Project Manager:

Date Submitted:

Primary Data Reviewer:
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SHL-20_SPR19 680-168111-2 Water Field Sample/N X X X X X

SHP-2016-1A_SPR19 680-168111-3 Water Field Sample/N X X X X X

SHP-2016-1B_SPR19 680-168111-4 Water Field Sample/N X X X X X

SHP-2016-7A_SPR19 680-168111-1 Water Field Sample/N X X X X X

Second Reviewer:

Contract Laboratory(ies):

Prime Contractor:

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Spring 2019

6801681111

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Solutions, LLC, Marlborough, MA

Jim Ropp

TestAmerica Laboratories, Inc., Savannah, GA
KOMAN Government Solutions, LLC

2B

Sherri Pullar, Data Validation Chemist

Laurie Ekes, Senior Scientist

May 28, 2019
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page. This assessment has been made through a combination of automated data review (ADR) and 
supplemental manual review, the details of which are described below. The approach taken in the review of 
this data set is consistent with the requirements contained in the Quality Assurance Project Plan, Long Term 
Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents incorporated by 
reference to the extent possible. Where definitive guidance is not provided, results have been evaluated in a 
conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Solutions, LLC, Marlborough, MA; 
analyses were performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample 
delivery group (SDG) 6801681111. Data have been evaluated electronically based on electronic data 
deliverables (EDDs) provided by the laboratory, and hard copy data summary forms have also been reviewed 
during this effort and compared to the automated review output by the reviewers whose signatures appear on 
the following page. Findings based on the automated data submission and manual data verification processes 
are detailed in the ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using  ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 3 results (10.71%) out of the 28 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

MS Recovery

Interference Check Sample A - Negative

MS RPD

Blank

Calibration Blank

LCS RPD

Interference Check Sample AB

Prep Hold Time

Test Hold Time

Continuing Calibration Verification

LCS Recovery

Calibration Blank - Negative

Interference Check Sample A

Blank - Negative
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Four samples were collected for SHL Spring 2019 LTM

Analytical Method Data Reviewer Comment

A2320B No additional comments; see Checklist for detail.

SW6010C Samples were field filtered and submitted for dissolved Fe and Mn analysis. 

SW6020A Samples were field filtered and submitted for dissolved As analysis. 

SW9056A No additional comments; see Checklist for detail.

SW9060A Samples were field filtered and submitted for DOC. 

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

May 28, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

May 28, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-569048/220 (CB)/
CCB 680-569048/220 Iron 20.90 < 17 < 50 ug/l U/None B2

CCB 680-569048/232 (CB)/
CCB 680-569048/232 Iron 24.40 < 17 < 50 ug/l U/None B2

CCB 680-569048/244 (CB)/
CCB 680-569048/244 Iron 18.30 < 17 < 50 ug/l U/None B2

CCB 680-569048/256 (CB)/
CCB 680-569048/256 Iron 23.00 < 17 < 50 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Calibration Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-2016-1A_SPR19 N Iron 50.0 19.0 J 50.0 U ug/l B2

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW9060A, Dissolved, Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 280-456758/47 (LB)/
MB 280-456758/47

Dissolved Organic 
Carbon 0.2560 < 0.16 < 1 mg/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-2016-1A_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

SHP-2016-7A_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-2016-1A_SPR19 N Iron 50.0 19.0 J 50.0 U ug/l B2

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHP-2016-1A_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

SHP-2016-7A_SPR19 N Dissolved Organic Carbon 1.10 1.10 1.10 U mg/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

B2 CCB

L Lab Blank

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report for CCB contamination.

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-1 was prepared for MS/MSD analysis

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? • LCS only

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801760261

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Fall 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 09, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code A
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EPA-PZ-2012-2A_FAL19 680-176026-3 Water Field Sample/N X X X X X

EPA-PZ-2012-2B_FAL19 680-176026-4 Water Field Sample/N X X X X X

EPA-PZ-2012-6A_FAL19 680-176026-7 Water Field Sample/N X X X X X

EPA-PZ-2012-6B_FAL19 680-176026-8 Water Field Sample/N X X X X X

SHL-8D_FAL19 680-176026-2 Water Field Sample/N X X X X X

SHL-8S_FAL19 680-176026-1 Water Field Sample/N X X X X X

SHP-2016-2A_FAL19 680-176026-5 Water Field Sample/N X X X X X

SHP-2016-2B_FAL19 680-176026-6 Water Field Sample/N X X X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Services, LLC

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801760261. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 0 results (0.00%) out of the 56 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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This  SHL Fall 2019 LTM SDG contains 8 samples.

Analytical Method Data Reviewer Comment

SW6020A No additional comments; see Checklist for detail.

SW6010C No additional comments; see Checklist for detail.

SW9060A No additional comments; see Checklist for detail.

A2320B No additional comments; see Checklist for detail.

SW9056A No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

December 08, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

December 09, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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 No Outliers were associated with this sample delivery group.

Qualified Results

 No results associated with this  sample delivery group required qualification.

Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-5 was prepared and analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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EPA-PZ-2012-3A_FAL19 680-176219-1 Water Field Sample/N X X X X X

EPA-PZ-2012-3B_FAL19 680-176219-2 Water Field Sample/N X X X X X

PZ-12-03_FAL19 680-176219-14 Water Field Sample/N X X X X X

PZ-12-04_FAL19 680-176219-15 Water Field Sample/N X X X X X

PZ-12-05_FAL19 680-176219-16 Water Field Sample/N X X X X X

PZ-12-06_FAL19 680-176219-12 Water Field Sample/N X X X X X

SHL-10_FAL19 680-176219-5 Water Field Sample/N X X X X X

SHL-11_FAL19 680-176219-17 Water Field Sample/N X X X X X

SHL-19_FAL19 680-176219-10 Water Field Sample/N X X X X X

SHL-3_FAL19 680-176219-3 Water Field Sample/N X X X X X

SHL-4_FAL19 680-176219-11 Water Field Sample/N X X X X X

SHL-9_FAL19 680-176219-6 Water Field Sample/N X X X X X

SHL-DUP01_FAL19 680-176219-13 Water Field Duplicate/FD X X X X X

SHL-DUP07_FAL19 680-176219-7 Water Field Duplicate/FD X X X X X

SHM-93-10D_FAL19 680-176219-4 Water Field Sample/N X X X X X

SHP-2016-3A_FAL19 680-176219-8 Water Field Sample/N X X X X X

SHP-2016-3B_FAL19 680-176219-9 Water Field Sample/N X X X X X

Facility:

Event:

SDG:

Guidance Document:

Prime Contractor: 

Project Manager: 

Contract Laboratory(ies): 

Data Review Contractor: 

Data Review Level: 

Primary Data Reviewer: 

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Fall 2019

6801762191

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Services, LLC

Jim Ropp

TestAmerica Laboratories, Inc., Arvada, CO

Koman Government Solutions, LLC

2B

Laurie Ekes, Senior Project Chemist

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801762191. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 14 results (11.76%) out of the 119 results (sample and field QC samples) reported are qualified 
based on review and 14 results (11.76%) have been rejected or deemed a serious deficiency. Trace values, 
defined as results that are qualified as estimated because they fall between the detection limit and the 
reporting limit/limit of quantitation, are not counted as qualified results in the above count. The qualified 
results are detailed throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

Lab Replicate RPD

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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This SDG contains the 17 samples (including 2 FD samples) collected during the Fall 2019 sampling event. 
This is a revised DV report. Sample data for samples EPA-PZ-2012-3A-FAL19 and EPA-PZ-2012-3B-FAL19 
were rejected after evaluation in 2019 Annual Report due to inconsistencies with historical data.  

Analytical Method Data Reviewer Comment

SW6020A Analytical results for samples EPA-PZ-2012-3A-FAL19 and EPA-PZ-2012-3B-FAL19 were 
rejected due to inconsistencies with historical data.  

SW9056A Analytical results for samples EPA-PZ-2012-3A-FAL19 and EPA-PZ-2012-3B-FAL19 were 
rejected due to inconsistencies with historical data.  

SW6010C Analytical results for samples EPA-PZ-2012-3A-FAL19 and EPA-PZ-2012-3B-FAL19 were 
rejected due to inconsistencies with historical data.  

SW9060A Analytical results for samples EPA-PZ-2012-3A-FAL19 and EPA-PZ-2012-3B-FAL19 were 
rejected due to inconsistencies with historical data.  

A2320B Analytical results for samples EPA-PZ-2012-3A-FAL19 and EPA-PZ-2012-3B-FAL19 were 
rejected due to inconsistencies with historical data.  

Narrative Comments

February 06, 2020

Reviewed by Laurie Ekes, Senior Project Chemist, Koman 
Government Solutions, LLC

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-594345/1-A (LB)/
MB 680-594345/1-A Iron 17.90 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

PZ-12-04_FAL19 (MS)/
680-176219-15 Iron -10.00 87 - 115 10 - 125 percent J/X M Spike amount 

Insignificant

PZ-12-04_FAL19 (SD)/
680-176219-15 Iron 36.00 87 - 115 10 - 125 percent J/UJ M Spike amount 

Insignificant

PZ-12-04_FAL19 (MS)/
680-176219-15 Manganese 55.00 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

PZ-12-04_FAL19 (SD)/
680-176219-15 Manganese 70.00 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6020A, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

PZ-12-04_FAL19 (MS)/
680-176219-15 Arsenic 57.00 84 - 116 10 - 125 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9056A, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-93-10D_FAL19 (SD)/
680-176219-4 Chloride 111.0 90 - 110 10 - 110 percent J/None M

SHM-93-10D_FAL19 (SD)/
680-176219-4 Sulfate 111.0 90 - 110 10 - 110 percent J/None M

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Qualified Results

 No results associated with this  sample delivery group required qualification.

Table of Results with Modified Qualifiers

Modified Qualifiers for test method A2320B

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

EPA-PZ-2012-3A_FAL19 N Alkalinity, Total (as CaCO3) 10.0 96.0 96.0 96.0 R Z7

EPA-PZ-2012-3B_FAL19 N Alkalinity, Total (as CaCO3) 10.0 180 180 180 R Z7

Modified Qualifiers for test method SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

EPA-PZ-2012-3A_FAL19 N Iron 50.0 17000 17000 17000 R Z7

EPA-PZ-2012-3A_FAL19 N Manganese 10.0 950 950 950 R Z7

EPA-PZ-2012-3B_FAL19 N Iron 50.0 49000 49000 49000 R Z7

EPA-PZ-2012-3B_FAL19 N Manganese 10.0 5900 5900 5900 R Z7

Modified Qualifiers for test method SW6020A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

EPA-PZ-2012-3A_FAL19 N Arsenic 3.00 16.0 16.0 16.0 R Z7

EPA-PZ-2012-3B_FAL19 N Arsenic 3.00 3200 3200 3200 R Z7

Modified Qualifiers for test method SW9056A

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

EPA-PZ-2012-3A_FAL19 N Chloride 0.500 34.0 34.0 34.0 R Z7

EPA-PZ-2012-3A_FAL19 N Sulfate 1.00 0.940 J 0.940 J 0.940 R TR/Z7

EPA-PZ-2012-3B_FAL19 N Chloride 0.500 29.0 29.0 29.0 R Z7

EPA-PZ-2012-3B_FAL19 N Sulfate 1.00 15.0 15.0 15.0 R Z7

SHM-93-10D_FAL19 N Chloride 0.500 29.0 29.0 J 29.0 

SHM-93-10D_FAL19 N Sulfate 1.00 17.0 17.0 J 17.0 

Modified Qualifiers for test method SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

EPA-PZ-2012-3A_FAL19 N Dissolved Organic Carbon 1.00 9.70 9.70 9.70 R Z7

EPA-PZ-2012-3B_FAL19 N Dissolved Organic Carbon 1.00 1.70 1.70 1.70 R Z7

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
February 07, 2020 Page 8 of 14

Data Validation Report for 6801762191



Reason Code Definitions

Code Definition

L Lab Blank

M MS Recovery

TR Trace Level Detect

Z7 Data rejected.

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pairs: -12/-13 and -6/-7. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -15, -4, and -5 were prepared and analyzed 
as MS/MSD.

Were MS/MSD recoveries within project acceptance limits? • Sample results were >4x the spike
concentration; now qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • Samples -12/-13 and -6/-7 were FD samples. 

See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  • See method comment.
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -15, -4, and -5 were prepared and analyzed 
as MS/MSD.

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • Samples -12/-13 and -6/-7 were FD samples. 

See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  • See method comment.
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Samples -4, -5, -8, and -17 were prepared and 
analyzed for MS/MSD

Were MS/MSD recoveries within project acceptance limits? • See outlier report.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • Samples -12/-13 and -6/-7 were FD samples. 

See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  • See method comment.
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Samples -4 and -5 were prepared and analyzed 
for MS/MSD.

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • Samples -12/-13 and -6/-7 were FD samples. 

See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  • See method comment.
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801763091

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Fall 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 09, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code A
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EPA-PZ-2012-4A_FAL19 680-176309-7 Water Field Sample/N X X X X X

EPA-PZ-2012-4B_FAL19 680-176309-6 Water Field Sample/N X X X X X

EPA-PZ-2012-7A_FAL19 680-176309-8 Water Field Sample/N X X X X X

PZ-12-01_FAL19 680-176309-12 Water Field Sample/N X X X X X

PZ-12-02_FAL19 680-176309-13 Water Field Sample/N X X X X X

PZ-12-07_FAL19 680-176309-19 Water Field Sample/N X X X X X

PZ-12-08_FAL19 680-176309-18 Water Field Sample/N X X X X X

PZ-12-09_FAL19 680-176309-17 Water Field Sample/N X X X X X

PZ-12-10_FAL19 680-176309-16 Water Field Sample/N X X X X X

SHL-15_FAL19 680-176309-20 Water Field Sample/N X X X X X

SHL-20_FAL19 680-176309-14 Water Field Sample/N X X X X X

SHL-DUP02_FAL19 680-176309-15 Water Field Duplicate/FD X X X X X

SHL-DUP03_FAL19 680-176309-11 Water Field Duplicate/FD X X X X X

SHL-DUP06_FAL19 680-176309-10 Water Field Duplicate/FD X X X X X

SHL-DUP11_FAL19 680-176309-21 Water Field Duplicate/FD X X X X X

SHM-10-06_FAL19 680-176309-22 Water Field Sample/N X X X X X

SHM-11-06_FAL19 680-176309-9 Water Field Sample/N X X X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Services, LLC
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801763091. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 0 results (0.00%) out of the 119 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

Lab Replicate RPD

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time
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This  SHL Fall 2019 LTM SDG contains 17 samples (including 4 field duplicates (FD)).

Analytical Method Data Reviewer Comment

SW6020A No additional comments; see Checklist for detail.

SW6010C No additional comments; see Checklist for detail.

SW9060A No additional comments; see Checklist for detail.

SW9056A No additional comments; see Checklist for detail.

A2320B No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

December 08, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

December 09, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-594345/1-A (LB)/
MB 680-594345/1-A Iron 17.90 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Qualified Results

 No results associated with this  sample delivery group required qualification.

Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

L Lab Blank

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD Spl pairs were -6/-10, -20/-21, -14/-15, and -

9/-11. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD Spl pairs were -6/-10, -20/-21, -14/-15, and -

9/-11. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD Spl pairs were -6/-10, -20/-21, -14/-15, and -

9/-11. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl -12 was prepared and analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD Spl pairs were -6/-10, -20/-21, -14/-15, and -

9/-11. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-15 was prepared and analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD Spl pairs were -6/-10, -20/-21, -14/-15, and -

9/-11. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Location Analysis

EPA-PZ-2012-4B A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Alkalinity, Total (as CaCO3) 130 130 10.0 0.00 30 OK NA

Location Analysis

EPA-PZ-2012-4B SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Iron (FLDFLT) 62000 74000 50.0 17.6 30 OK NA

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Manganese (FLDFLT) 690 740 10.0 6.99 30 OK NA

Location Analysis

EPA-PZ-2012-4B SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Arsenic (FLDFLT) 2100 2000 3.00 4.88 30 OK NA

Location Analysis

EPA-PZ-2012-4B SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Chloride 26.0 26.0 0.500 0.00 30 OK NA

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Sulfate 17.0 17.0 1.00 0.00 30 OK NA
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"
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Location Analysis

EPA-PZ-2012-4B SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

EPA-PZ-2012-4B_FAL19 / SHL-
DUP06_FAL19

680-176309-6 / 680-176309-10 Dissolved Organic Carbon 
(FLDFLT)

2.10 2.00 1.00 4.88 30 NA OK

Location Analysis

SHL-15 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Alkalinity, Total (as CaCO3) 100 100 10.0 0.00 30 OK NA

Location Analysis

SHL-15 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Iron (FLDFLT) 1500 1700 50.0 12.5 30 OK NA

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Manganese (FLDFLT) 540 530 10.0 1.87 30 OK NA

Location Analysis

SHL-15 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Arsenic (FLDFLT) 110 110 3.00 0.00 30 OK NA
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference
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Location Analysis

SHL-15 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Chloride 7.00 7.30 0.500 4.20 30 OK NA

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Sulfate 29.0 29.0 1.00 0.00 30 OK NA

Location Analysis

SHL-15 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-15_FAL19 / SHL-DUP11_FAL19 680-176309-20 / 680-176309-21 Dissolved Organic Carbon 
(FLDFLT)

2.60 2.60 1.00 0.00 30 NA OK

Location Analysis

SHL-20 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Alkalinity, Total (as CaCO3) 99.0 98.0 10.0 1.02 30 OK NA

Location Analysis

SHL-20 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Iron (FLDFLT) 45000 46000 50.0 2.20 30 OK NA

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Manganese (FLDFLT) 1900 1900 10.0 0.00 30 OK NA
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
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Location Analysis

SHL-20 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Arsenic (FLDFLT) 830 810 3.00 2.44 30 OK NA

Location Analysis

SHL-20 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Chloride 62.0 61.0 0.500 1.63 30 OK NA

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Sulfate 29.0 29.0 1.00 0.00 30 OK NA

Location Analysis

SHL-20 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHL-20_FAL19 / SHL-DUP02_FAL19 680-176309-14 / 680-176309-15 Dissolved Organic Carbon 
(FLDFLT)

1.30 1.40 1.00 7.41 30 NA OK

Location Analysis

SHM-11-06 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Alkalinity, Total (as CaCO3) 190 190 10.0 0.00 30 OK NA
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference
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Location Analysis

SHM-11-06 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Iron (FLDFLT) 69000 68000 50.0 1.46 30 OK NA

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Manganese (FLDFLT) 1700 1600 10.0 6.06 30 OK NA

Location Analysis

SHM-11-06 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Arsenic (FLDFLT) 780 810 3.00 3.77 30 OK NA

Location Analysis

SHM-11-06 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Chloride 46.0 46.0 0.500 0.00 30 OK NA

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Sulfate 8.60 8.10 1.00 5.99 30 OK NA

Location Analysis

SHM-11-06 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-11-06_FAL19 / SHL-DUP03_FAL19 680-176309-9 / 680-176309-11 Dissolved Organic Carbon 
(FLDFLT)

2.10 1.90 1.00 10.0 30 NA OK

Page 5 of 5
ENV.FieldDuplicates_SDG 
November 27, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801766111

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Fall 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 09, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code A
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EPA-PZ-2012-5A_FAL19 680-176611-17 Water Field Sample/N X X X X X

EPA-PZ-2012-5B_FAL19 680-176611-18 Water Field Sample/N X X X X X

EPA-PZ-2012-7B_FAL19 680-176611-21 Water Field Sample/N X X X X X

EW-1_FAL19 680-176611-23 Water Field Sample/N X X X X X

EW-4_FAL19 680-176611-24 Water Field Sample/N X X X X X

N5-P1_FAL19 680-176611-11 Water Field Sample/N X X X X X

SHL-22_FAL19 680-176611-2 Water Field Sample/N X X X X X

SHL-DUP04_FAL19 680-176611-16 Water Field Duplicate/FD X X X X X

SHL-DUP09_FAL19 680-176611-9 Water Field Duplicate/FD X X X X X

SHL-EB-110519 680-176611-28 Water Equipment Blank/EB X X X X X

SHM-05-42A_FAL19 680-176611-19 Water Field Sample/N X X X X X

SHM-05-42B_FAL19 680-176611-20 Water Field Sample/N X X X X X

SHM-10-07_FAL19 680-176611-12 Water Field Sample/N X X X X X

SHM-10-13_FAL19 680-176611-10 Water Field Sample/N X X X X X

SHM-10-14_FAL19 680-176611-8 Water Field Sample/N X X X X X

SHM-93-22B_FAL19 680-176611-1 Water Field Sample/N X X X X X

SHM-93-22C_FAL19 680-176611-3 Water Field Sample/N X X X X X

SHP-01-36X_FAL19 680-176611-15 Water Field Sample/N X X X X X

SHP-01-37X_FAL19 680-176611-14 Water Field Sample/N X X X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Services, LLC

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 09, 2019 Page 1 of 14

Data Validation Report for 6801766111



Field Sample ID Lab Sample ID Matrix Type/Type Code A
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SHP-01-38A_FAL19 680-176611-13 Water Field Sample/N X X X X X

SHP-2016-04A_FAL19 680-176611-6 Water Field Sample/N X X X X X

SHP-2016-04B_FAL19 680-176611-7 Water Field Sample/N X X X X X

SHP-2016-05A_FAL19 680-176611-4 Water Field Sample/N X X X X X

SHP-2016-05B_FAL19 680-176611-5 Water Field Sample/N X X X X X

SHP-2016-06A_FAL19 680-176611-25 Water Field Sample/N X X X X X

SHP-2016-06B_FAL19 680-176611-26 Water Field Sample/N X X X X X

SHP-2016-06C_FAL19 680-176611-27 Water Field Sample/N X X X X X

SHP-2016-07B_FAL19 680-176611-29 Water Field Sample/N X X X X X

SHP-99-29X_FAL19 680-176611-22 Water Field Sample/N X X X X X

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 09, 2019 Page 2 of 14

Data Validation Report for 6801766111



This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801766111. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 0 results (0.00%) out of the 203 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Equipment Blank

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

Lab Replicate RPD

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time
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This  SHL Fall 2019 LTM SDG contains 26 samples, 2 FD, and 1 EB.

Analytical Method Data Reviewer Comment

SW6020A No additional comments; see Checklist for detail.

SW9060A No additional comments; see Checklist for detail.

A2320B No additional comments; see Checklist for detail.

SW9056A No additional comments; see Checklist for detail.

SW6010C No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

December 08, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

December 09, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-595456/1-A (LB)/
MB 680-595456/1-A Iron 33.50 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-10-14_FAL19 (MS)/
680-176611-8 Iron 50.00 87 - 115 10 - 125 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6020A, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-10-14_FAL19 (SD)/
680-176611-8 Arsenic -20.00 84 - 116 10 - 125 percent J/X M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9056A, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHP-2016-06A_FAL19 (MS)/
680-176611-25 Sulfate 80.00 90 - 110 10 - 110 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Qualified Results

 No results associated with this  sample delivery group required qualification.

Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

L Lab Blank

M MS Recovery

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pairs: -8/-9 and -13/-16. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -28 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-8 was prepared and analyzed as MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? • Results were >4x the spiked amount; no 

qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pairs: -8/-9 and -13/-16. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -28 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-8 was prepared and analyzed as MS/MSD

Were MS/MSD recoveries within project acceptance 
limits? • Results were >4x the spiked amount; no 

qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pairs: -8/-9 and -13/-16. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -28 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -7, -24, and -25 were prepared and 
analyzed for MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? • Results were >4x the spiked amount; no 

qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pairs: -8/-9 and -13/-16. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -11, -24, and -13 were prepared and 
analyzed as MS.

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pairs: -8/-9 and -13/-16. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

SHM-10-14 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Alkalinity, Total (as CaCO3) 200 210 10.0 4.88 30 OK NA

Location Analysis

SHM-10-14 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Iron (FLDFLT) 78000 80000 50.0 2.53 30 OK NA

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Manganese (FLDFLT) 2400 2400 10.0 0.00 30 OK NA

Location Analysis

SHM-10-14 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Arsenic (FLDFLT) 4500 4500 3.00 0.00 30 OK NA

Location Analysis

SHM-10-14 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Chloride 4.00 4.00 0.500 0.00 30 OK NA

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Sulfate 2.40 2.30 1.00 4.26 30 NA OK

Page 1 of 3
ENV.FieldDuplicates_SDG 
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
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Location Analysis

SHM-10-14 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-14_FAL19 / SHL-DUP09_FAL19 680-176611-8 / 680-176611-9 Dissolved Organic Carbon 
(FLDFLT)

3.40 3.40 1.00 0.00 30 NA OK

Location Analysis

SHP-01-38A A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Alkalinity, Total (as CaCO3) 94.0 95.0 10.0 1.06 30 OK NA

Location Analysis

SHP-01-38A SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Iron (FLDFLT) 25000 25000 50.0 0.00 30 OK NA

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Manganese (FLDFLT) 2000 2000 10.0 0.00 30 OK NA

Location Analysis

SHP-01-38A SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Arsenic (FLDFLT) 130 140 3.00 7.41 30 OK NA

Page 2 of 3
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"
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Location Analysis

SHP-01-38A SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Chloride 8.50 8.60 0.500 1.17 30 OK NA

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Sulfate 13.0 13.0 1.00 0.00 30 OK NA

Location Analysis

SHP-01-38A SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHP-01-38A_FAL19 / SHL-DUP04_FAL19 680-176611-13 / 680-176611-16 Dissolved Organic Carbon 
(FLDFLT)

1.30 1.40 1.00 7.41 30 NA OK

Page 3 of 3
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FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801766831

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Fall 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 09, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code A
23

20
B

S
W

60
10

C
 -

 D
is

so
lv

ed

S
W

60
20

A
 -

 D
is

so
lv

ed

S
W

90
56

A

S
W
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EPA-PZ-2012-1A_FAL19 680-176683-3 Water Field Sample/N X X X X X

EPA-PZ-2012-1B_FAL19 680-176683-4 Water Field Sample/N X X X X X

SHL-12_FAL19 680-176683-10 Water Field Sample/N X X X X X

SHL-24_FAL19 680-176683-9 Water Field Sample/N X X X X X

SHL-5_FAL19 680-176683-7 Water Field Sample/N X X X X X

SHL-DUP10_FAL19 680-176683-13 Water Field Duplicate/FD X X X X X

SHL-EB-110819 680-176683-17 Water Equipment Blank/EB X X X X X

SHM-05-40X_FAL19 680-176683-12 Water Field Sample/N X X X X X

SHM-05-41A_FAL19 680-176683-19 Water Field Sample/N X X X X X

SHM-05-41B_FAL19 680-176683-20 Water Field Sample/N X X X X X

SHM-05-41C_FAL19 680-176683-18 Water Field Sample/N X X X X X

SHM-07-03_FAL19 680-176683-11 Water Field Sample/N X X X X X

SHM-07-05X_FAL19 680-176683-14 Water Field Sample/N X X X X X

SHM-10-06A_FAL19 680-176683-16 Water Field Sample/N X X X X X

SHM-10-11_FAL19 680-176683-15 Water Field Sample/N X X X X X

SHM-93-24A_FAL19 680-176683-8 Water Field Sample/N X X X X X

SHM-96-5B_FAL19 680-176683-1 Water Field Sample/N X X X X X

SHM-96-5C_FAL19 680-176683-2 Water Field Sample/N X X X X X

SHP-2016-1A_FAL19 680-176683-5 Water Field Sample/N X X X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Services, LLC
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Field Sample ID Lab Sample ID Matrix Type/Type Code A
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SHP-2016-1B_FAL19 680-176683-6 Water Field Sample/N X X X X X
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801766831. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 7 results (5.00%) out of the 140 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Equipment Blank

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

Lab Replicate RPD

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time
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This  SHL Fall 2019 LTM SDG contains 18 samples, 1 field duplicate (FD), and 1 equipment blank (EB).

Analytical Method Data Reviewer Comment

SW6020A No additional comments; see Checklist for detail.

SW6010C No additional comments; see Checklist for detail.

SW9060A No additional comments; see Checklist for detail.

SW9056A No additional comments; see Checklist for detail.

A2320B No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

December 08, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

December 09, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-595456/1-A (LB)/
MB 680-595456/1-A Iron 33.50 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-05-41C_FAL19 (MS)/
680-176683-18 Manganese 82.50 90 - 114 10 - 125 percent J/UJ M

SHP-2016-1A_FAL19 (SD)/
680-176683-5 Manganese 84.51 90 - 114 10 - 125 percent J/UJ M

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the MS Recovery for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHM-05-41C_FAL19 N Manganese 10.0 820 J1 820 J - ug/l M

SHP-2016-1A_FAL19 N Manganese 10.0 4.70 J J1 4.70 J - ug/l M/TR

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW9056A, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-05-41C_FAL19 (MS)/
680-176683-18 Chloride 72.00 90 - 110 10 - 110 percent J/UJ M Spike amount 

Insignificant

SHM-05-41C_FAL19 (SD)/
680-176683-18 Chloride 76.00 90 - 110 10 - 110 percent J/UJ M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9060A, Dissolved, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB-110819 (EB)/
680-176683-17

Dissolved Organic 
Carbon 1.200 < 0.35 < 1 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Equipment Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHM-05-41A_FAL19 N Dissolved Organic Carbon 2.30 2.30 2.30 U mg/l V

SHM-05-41B_FAL19 N Dissolved Organic Carbon 2.50 2.50 2.50 U mg/l V

SHM-05-41C_FAL19 N Dissolved Organic Carbon 3.40 3.40 3.40 U mg/l V

SHM-10-06A_FAL19 N Dissolved Organic Carbon 2.60 2.60 2.60 U mg/l V

SHM-10-11_FAL19 N Dissolved Organic Carbon 5.20 5.20 5.20 U mg/l V

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHM-05-41C_FAL19 N Manganese 10.0 820 J1 820 J - ug/l M

SHP-2016-1A_FAL19 N Manganese 10.0 4.70 J J1 4.70 J - ug/l M/TR

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHM-05-41A_FAL19 N Dissolved Organic Carbon 2.30 2.30 2.30 U mg/l V

SHM-05-41B_FAL19 N Dissolved Organic Carbon 2.50 2.50 2.50 U mg/l V

SHM-05-41C_FAL19 N Dissolved Organic Carbon 3.40 3.40 3.40 U mg/l V

SHM-10-06A_FAL19 N Dissolved Organic Carbon 2.60 2.60 2.60 U mg/l V

SHM-10-11_FAL19 N Dissolved Organic Carbon 5.20 5.20 5.20 U mg/l V

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

L Lab Blank

M MS Recovery

TR Trace Level Detect

V Equipment Blank

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pair: -12/-13. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -17 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -5 and -18 were prepared and analyzed as 
MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? • See outlier report.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pair: -12/-13. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -17 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -5 and -18 were prepared and analyzed as 
MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pair: -12/-13. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -17 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -5, -10, and -18 were prepared and 
analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? • Sample results were >4x the blank 

concentration; no qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pair: -12/-13. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? • See outlier report.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls -5 and -18 were prepared and analyzed as 
MS/MSD.

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD spl pair: -12/-13. See FD report

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

SHM-05-40X A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Alkalinity, Total (as CaCO3) 140 140 10.0 0.00 30 OK NA

Location Analysis

SHM-05-40X SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Iron (FLDFLT) 33000 32000 50.0 3.08 30 OK NA

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Manganese (FLDFLT) 820 770 10.0 6.29 30 OK NA

Location Analysis

SHM-05-40X SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Arsenic (FLDFLT) 2200 2100 3.00 4.65 30 OK NA

Location Analysis

SHM-05-40X SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Chloride 23.0 22.0 0.500 4.44 30 OK NA

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Sulfate 5.40 5.40 1.00 0.00 30 OK NA

Page 1 of 2
ENV.FieldDuplicates_SDG 
December 08, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
Field Duplicates for SDG:  6801766831



Location Analysis

SHM-05-40X SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-05-40X_FAL19 / SHL-DUP10_FAL19 680-176683-12 / 680-176683-13 Dissolved Organic Carbon 
(FLDFLT)

2.80 2.80 1.00 0.00 30 NA OK

Page 2 of 2
ENV.FieldDuplicates_SDG 
December 08, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
Field Duplicates for SDG:  6801766831



SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801769271

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Fall 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 11, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code A
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SHL-23_FAL19 680-176927-28 Water Field Sample/N X X X X X

SHL-7_FAL19 680-176927-7 Water Field Sample/N X X X X X

SHL-DUP08_FAL19 680-176927-21 Water Field Duplicate/FD X X X X X

SHL-EB-111319 680-176927-30 Water Equipment Blank/EB X X X X X

SHM-10-05A_FAL19 680-176927-26 Water Field Sample/N X X X X X

SHM-10-10_FAL19 680-176927-4 Water Field Sample/N X X X X X

SHM-10-16_FAL19 680-176927-20 Water Field Sample/N X X X X X

SHM-11-02_FAL19 680-176927-29 Water Field Sample/N X X X X X

SHM-13-02_FAL19 680-176927-25 Water Field Sample/N X X X X X

SHM-13-03_FAL19 680-176927-24 Water Field Sample/N X X X X X

SHM-13-04_FAL19 680-176927-18 Water Field Sample/N X X X X X

SHM-13-05_FAL19 680-176927-19 Water Field Sample/N X X X X X

SHM-13-06_FAL19 680-176927-17 Water Field Sample/N X X X X X

SHM-13-07_FAL19 680-176927-22 Water Field Sample/N X X X X X

SHM-13-08_FAL19 680-176927-1 Water Field Sample/N X X X X X

SHM-13-14D_FAL19 680-176927-23 Water Field Sample/N X X X X X

SHM-13-14S_FAL19 680-176927-2 Water Field Sample/N X X X X X

SHM-13-15_FAL19 680-176927-3 Water Field Sample/N X X X X X

SHM-93-18B_FAL19 680-176927-6 Water Field Sample/N X X X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Services, LLC
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Field Sample ID Lab Sample ID Matrix Type/Type Code A
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SHM-99-32X_FAL19 680-176927-27 Water Field Sample/N X X X X X

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 11, 2019 Page 2 of 15

Data Validation Report for 6801769271



This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801769271. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 6 results (4.29%) out of the 140 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Equipment Blank

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

Lab Replicate RPD

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time
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This SHL Fall 2019 LTM SDG contains 18 spls, 1 field duplicate (FD), and 1 equipment blank (EB).

Analytical Method Data Reviewer Comment

SW6020A No additional comments; see Checklist for detail.

SW9060A No additional comments; see Checklist for detail.

SW6010C No additional comments; see Checklist for detail.

A2320B No additional comments; see Checklist for detail.

SW9056A No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

December 10, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

December 11, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-596525/1-A (LB)/
MB 680-596525/1-A Iron 20.00 < 17 < 50 ug/l U/None L

MB 680-596597/1-A (LB)/
MB 680-596597/1-A Iron 21.50 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Lab Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-23_FAL19 N Iron 50.0 19.0 J 50.0 U ug/l L

SHM-10-10_FAL19 N Iron 50.0 38.0 J 50.0 U ug/l L

SHM-13-02_FAL19 N Iron 50.0 18.0 J 50.0 U ug/l L

SHM-93-18B_FAL19 N Iron 50.0 18.0 J 50.0 U ug/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW6010C, Dissolved, LCS Recovery

The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) serves as a monitor of the overall performance of each 
step during the analysis, including the sample preparation. Reported results were evaluated to determine compliance with the required 
acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. Findings of this review, and any 
associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

LCS 680-596525/2-A (BS)/
LCS 680-596525/2-A Sodium 86.51 87 - 115 10 - 150 percent J/UJ C

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHM-13-02_FAL19 (MS)/
680-176927-25 Manganese -177.5 90 - 114 10 - 125 percent J/X M Spike amount 

Insignificant

SHM-13-02_FAL19 (SD)/
680-176927-25 Manganese 135.0 90 - 114 10 - 125 percent J/None M Spike amount 

Insignificant

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW9060A, Dissolved, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB-111319 (EB)/
680-176927-30

Dissolved Organic 
Carbon 0.3700 < 0.35 < 1 mg/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Equipment Blank for SW9060A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-23_FAL19 N Dissolved Organic Carbon 1.00 0.950 J 1.00 U mg/l V

SHM-11-02_FAL19 N Dissolved Organic Carbon 1.60 1.60 1.60 U mg/l V

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-23_FAL19 N Iron 50.0 19.0 J 50.0 U ug/l L

SHM-10-10_FAL19 N Iron 50.0 38.0 J 50.0 U ug/l L

SHM-13-02_FAL19 N Iron 50.0 18.0 J 50.0 U ug/l L

SHM-93-18B_FAL19 N Iron 50.0 18.0 J 50.0 U ug/l L

Test Method: SW9060A    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-23_FAL19 N Dissolved Organic Carbon 1.00 0.950 J 1.00 U mg/l V

SHM-11-02_FAL19 N Dissolved Organic Carbon 1.60 1.60 1.60 U mg/l V

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

C LCS Recovery

L Lab Blank

M MS Recovery

TR Trace Level Detect

V Equipment Blank

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? • Only one COC was included in the lab package.

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -20/-21. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? • Only one COC was included in the lab package.

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-30 was the EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Sodium %R was noted in the outlier report as 
being out; however it rounds to 87% (within the 
QC limits).

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-25 was prepared and analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance limits? • Sample results were >4x the spike amount; no 
qualifications were required.

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -20/-21. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? • Only one COC was included in the lab package.

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-30 was the EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl-25 was prepared and analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -20/-21. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? • Only one COC was included in the lab package.

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl-30 was the EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls-25 and -4 were prepared and analyzed as 
MS/MSD.

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -20/-21. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? • Chloride required a 5x dilution in spl -18.

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? • Only one COC was included in the lab package.

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? • See outlier report.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spls-1 and -4 were prepared and analyzed as 
MS/MSD.

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -20/-21. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

SHM-10-16 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Alkalinity, Total (as CaCO3) 280 280 10.0 0.00 30 OK NA

Location Analysis

SHM-10-16 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Iron (FLDFLT) 37000 38000 50.0 2.67 30 OK NA

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Manganese (FLDFLT) 1700 1700 10.0 0.00 30 OK NA

Location Analysis

SHM-10-16 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Arsenic (FLDFLT) 1200 1100 3.00 8.70 30 OK NA

Location Analysis

SHM-10-16 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Chloride 24.0 24.0 0.500 0.00 30 OK NA

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Sulfate 3.70 3.70 1.00 0.00 30 NA OK

Page 1 of 2
ENV.FieldDuplicates_SDG 
December 10, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
Field Duplicates for SDG:  6801769271



Location Analysis

SHM-10-16 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-16_FAL19 / SHL-DUP08_FAL19 680-176927-20 / 680-176927-21 Dissolved Organic Carbon 
(FLDFLT)

1.90 1.90 1.00 0.00 30 NA OK

Page 2 of 2
ENV.FieldDuplicates_SDG 
December 10, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
Field Duplicates for SDG:  6801769271



Field Sample ID Lab Sample ID Matrix Type/Type Code S
W

60
10

C
 -

 D
is

so
lv

ed

S
W

60
20

A
 -

 D
is

so
lv

ed

S
W

82
60

B

SHL-10_NOV19 680-176927-8 Water Field Sample/N X X X

SHL-11_NOV19 680-176927-9 Water Field Sample/N X X X

SHL-19_NOV19 680-176927-10 Water Field Sample/N X X X

SHL-20_NOV19 680-176927-11 Water Field Sample/N X X X

SHL-DUP08_NOV19 680-176927-16 Water Field Duplicate/FD X

SHM-10-16_NOV19 680-176927-15 Water Field Sample/N X

SHM-93-22C_NOV19 680-176927-12 Water Field Sample/N X X X

SHM-99-32X_NOV19 680-176927-14 Water Field Sample/N X X X

TRIPBLANK_NOV19 680-176927-13 Water Trip Blank/TB X

Facility:

Event:

SDG:

Guidance Document:

Prime Contractor: 

Project Manager: 

Contract Laboratory(ies): 

Data Review Contractor: 

Data Review Level: 

Primary Data Reviewer: 

Long Term Monitoring

KOMAN, Long Term Monitoring, SHL Supplemental Fall 2019

6801769272

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 

Devens, 2018

KOMAN Government Services, LLC

Jim Ropp

TestAmerica Laboratories, Inc., Savannah, GA

Koman Government Solutions, LLC

2B

Laurie Ekes, Senior Project Chemist
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Savannah, GA and were reported under sample delivery group 
(SDG) 6801769272. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 25 results (33.33%) out of the 75 results (sample and field QC samples) reported are qualified 
based on review and 22 results (29.33%) have been rejected or deemed a serious deficiency. Trace values, 
defined as results that are qualified as estimated because they fall between the detection limit and the 
reporting limit/limit of quantitation, are not counted as qualified results in the above count. The qualified 
results are detailed throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

LCS Recovery

LCS RPD

Prep Hold Time

Surrogate

Test Hold Time

Trip Blank
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This SDG contains the  7 GW samples , 1 FD sample and 1 TB sample for VOCs collected during the SHL 
supplemental sampling event in the fall of 2019. 
This is a revised DV report. Sample data for samples SHL-10 and SHL-20 were rejected after evaluation due 
to inconsistencies with historical data.  It appears that sample were mis-labeled and/or switched either in the 
field or in the laboratory. 

Analytical Method Data Reviewer Comment

SW6020A Supplemental samples from select SHL locations were submitted for As by method 6020A. 
Analytical results for samples SHL-10 and SHL-20 were rejected due to inconsistencies 
with historical data.  

SW8260B Samples were submitted for select VOCs: 1,2-dichlorobenzene, 1,4-dichlorobenzene and 
1,2-dichloroethane.  
Analytical results for samples SHL-10 and SHL-20 were rejected due to inconsistencies 
with historical data.  

SW6010C Supplemental samples from select SHL locations were submitted for select metals analysis: 
Cr, Pb, Mn, Ni, Na, Al and Fe. Analytical results for samples SHL-10 and SHL-20 were 
rejected due to inconsistencies with historical data.  

Narrative Comments

February 06, 2020

Reviewed by Laurie Ekes, Senior Project Chemist, Koman 
Government Solutions, LLC

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.
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Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-597499/142 (CB)/
CCB 680-597499/142 Nickel 2.370 < 2.1 < 40 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Calibration Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHM-93-22C_NOV19 N Nickel 40.0 2.20 J 40.0 U ug/l B2

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-596525/1-A (LB)/
MB 680-596525/1-A Iron 20.00 < 17 < 50 ug/l U/None L

MB 680-596597/1-A (LB)/
MB 680-596597/1-A Iron 21.50 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Lab Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-19_NOV19 N Iron 50.0 80.0 80.0 J + ug/l L

SHM-93-22C_NOV19 N Iron 50.0 47.0 J 50.0 U ug/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW6010C, Dissolved, LCS Recovery

The laboratory control sample/laboratory control sample duplicate (LCS/LCSD) serves as a monitor of the overall performance of each 
step during the analysis, including the sample preparation. Reported results were evaluated to determine compliance with the required 
acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. Findings of this review, and any 
associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

LCS 680-596525/2-A (BS)/
LCS 680-596525/2-A Sodium 86.51 87 - 115 10 - 150 percent J/UJ C

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW8260B, LCS RPD

The objective of laboratory control sample/laboratory control sample duplicate (LCS/LCSD) RPD analysis is to demonstrate acceptable 
method precision by the laboratory at the time of analysis. LCS/LCSD analyses are also performed to generate data that determines the 
long-term precision of the analytical method on various matrices. Non-homogenous samples can impact the apparent method precision.  
Summary forms were evaluated and compared to electronic data deliverables. Laboratory control sample/laboratory control sample 
duplicate RPD results that were outside of the acceptance criteria are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

LCSD 680-597781/5 (BD)/
LCSD 680-597781/5 1,2-Dichloroethane 21.61 < 20 < 20 rpd J/None Z

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-19_NOV19 N Iron 50.0 80.0 80.0 J + ug/l L

SHM-93-22C_NOV19 N Nickel 40.0 2.20 J 40.0 U ug/l B2

SHM-93-22C_NOV19 N Iron 50.0 47.0 J 50.0 U ug/l L

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Table of Results with Modified Qualifiers

Modified Qualifiers for test method SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

SHL-10_NOV19 N Aluminum 200 70.0 U 70.0 U 70.0 R Z7

SHL-10_NOV19 N Chromium 10.0 4.00 U 4.00 U 4.00 R Z7

SHL-10_NOV19 N Iron 50.0 47000 47000 47000 R Z7

SHL-10_NOV19 N Lead 10.0 10.0 U 10.0 U 10.0 R Z7

SHL-10_NOV19 N Manganese 10.0 1800 1800 1800 R Z7

SHL-10_NOV19 N Nickel 40.0 6.40 J 6.40 J 6.40 R Z7

SHL-10_NOV19 N Sodium 1000 28000 28000 J 28000 R Z7

SHL-19_NOV19 N Sodium 1000 4500 4500 J 4500 

SHL-20_NOV19 N Aluminum 200 70.0 U 70.0 U 70.0 R Z7

SHL-20_NOV19 N Chromium 10.0 4.00 U 4.00 U 4.00 R Z7

SHL-20_NOV19 N Iron 50.0 50.0 J 50.0 U 50.0 R Z7

SHL-20_NOV19 N Lead 10.0 10.0 U 10.0 U 10.0 R Z7

SHL-20_NOV19 N Manganese 10.0 2.10 J 2.10 J 2.10 R Z7

SHL-20_NOV19 N Nickel 40.0 3.20 J 3.20 J 3.20 R Z7

SHL-20_NOV19 N Sodium 1000 27000 27000 J 27000 R Z7

SHM-99-32X_NOV19 N Sodium 1000 29000 29000 J 29000 

Modified Qualifiers for test method SW6020A, Dissolved

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

SHL-10_NOV19 N Arsenic 3.00 880 880 880 R Z7

SHL-20_NOV19 N Arsenic 3.00 1.80 J 1.80 J 1.80 R Z7

Modified Qualifiers for test method SW8260B

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

SHL-10_NOV19 N 1,2-Dichlorobenzene 1.00 1.00 U 1.00 U 1.00 R Z7

SHL-10_NOV19 N 1,2-Dichloroethane 1.00 1.00 U M Q 1.00 U 1.00 R Z7

SHL-10_NOV19 N 1,4-Dichlorobenzene 1.00 1.00 U 1.00 U 1.00 R Z7

SHL-20_NOV19 N 1,2-Dichlorobenzene 1.00 1.00 U 1.00 U 1.00 R Z7

SHL-20_NOV19 N 1,2-Dichloroethane 1.00 1.00 U M 1.00 U 1.00 R Z7

SHL-20_NOV19 N 1,4-Dichlorobenzene 1.00 1.00 U 1.00 U 1.00 R Z7

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Reason Code Definitions

Code Definition

B2 CCB

C LCS Recovery

L Lab Blank

TR Trace Level Detect

Z LCS RPD

Z7 Data rejected.

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? • See outlier report.

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  • See method comment.
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  • See method comment.
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Review Questions

Method: SW8260B (Volatile Organic Compounds by Capillary GC/MS)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Were the required minimum levels of calibration standards 
used in the initial calibration? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Were surrogate recoveries within project acceptance 
limits? •

Was a method blank prepared and analyzed with each 
batch? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Sample -11 was a TB sample.

Were target analytes reported in the field blank(s) less 
than MDL? • VOCs were ND in the TB sample.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? • See outlier report.

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • Sample -15/-16 were FD samples. VOCs were 

ND in both samples.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were DoD QSM corrective actions followed if deviations 
were noted? •

Were any data rejected during the verification process?  • See method comment.
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801770322

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Fall 2019

KOMAN Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 11, 2019

Primary Data Reviewer: Sherri Pullar, Data Validation Chemist
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SHL-DUP05_FAL19 680-177032-7 Water Field Duplicate/FD X X X X X

SHL-EB-111419 680-177032-8 Water Equipment Blank/EB X X X X X

SHM-10-02_FAL19 680-177032-13 Water Field Sample/N X X X X X

SHM-10-03_FAL19 680-177032-14 Water Field Sample/N X X X X X

SHM-10-04_FAL19 680-177032-15 Water Field Sample/N X X X X X

SHM-10-08_FAL19 680-177032-12 Water Field Sample/N X X X X X

SHM-10-12_FAL19 680-177032-6 Water Field Sample/N X X X X X

SHM-10-15_FAL19 680-177032-16 Water Field Sample/N X X X X X

SHM-13-01_FAL19 680-177032-5 Water Field Sample/N X X X X X

SHM-99-31C_FAL19 680-177032-4 Water Field Sample/N X X X

Second Reviewer: Laurie Ekes, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Arvada, CO

Prime Contractor: KOMAN Government Services, LLC
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This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Arvada, CO and were reported under sample delivery group 
(SDG) 6801770322. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 6 results (8.96%) out of the 67 results (sample and field QC samples) reported are qualified based 
on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Equipment Blank

Field Duplicate RPD

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Test Hold Time
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This SHL Fall 2019 LTM SDG contains 8 spls, 1 field duplicate (FD), and 1 equipment blank (EB).

Analytical Method Data Reviewer Comment

SW6020A No additional comments; see Checklist for detail.

SW6010C No additional comments; see Checklist for detail.

SW9056A No additional comments; see Checklist for detail.

SW9060A No additional comments; see Checklist for detail.

A2320B No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Sherri Pullar, Data Validation Chemist, KOMAN 
Government Solutions, LLC

December 10, 2019

Reviewed by Laurie Ekes, Senior Scientist, KOMAN Government 
Solutions, LLC

December 11, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.
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Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-597291/110 (CB)/
CCB 680-597291/110 Iron 17.50 < 17 < 50 ug/l U/None B2

CCB 680-597291/146 (CB)/
CCB 680-597291/146 Iron 20.10 < 17 < 50 ug/l U/None B2

CCB 680-597291/158 (CB)/
CCB 680-597291/158 Iron 18.90 < 17 < 50 ug/l U/None B2

CCB 680-597291/170 (CB)/
CCB 680-597291/170 Iron 21.20 < 17 < 50 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Calibration Blank for SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-EB-111419 EB Iron 50.0 20.0 J 50.0 U ug/l B2

SHM-10-02_FAL19 N Iron 50.0 32.0 J 50.0 U ug/l B2

SHM-10-03_FAL19 N Iron 50.0 29.0 J 50.0 U ug/l B2

SHM-10-04_FAL19 N Iron 50.0 36.0 J 50.0 U ug/l B2

SHM-10-08_FAL19 N Iron 61.0 61.0 61.0 U ug/l B2

SHM-13-01_FAL19 N Iron 50.0 27.0 J 50.0 U ug/l B2

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Quality Control Outliers for test method SW6010C, Dissolved, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB-111419 (EB)/
680-177032-8 Iron 20.00 < 17 < 50 ug/l U/None V

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-596602/1-A (LB)/
MB 680-596602/1-A Iron 23.00 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6020A, Dissolved, Equipment Blank

The purpose of equipment blanks is to determine the existence and magnitude of cross-contamination problems resulting from the process 
during sampling. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were 
evaluated and compared to electronic data deliverables. Findings of this review, and contaminants found in equipment blanks are listed 
below along with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

SHL-EB-111419 (EB)/
680-177032-8 Arsenic 23.00 < 1.5 < 3 ug/l U/None V Blank is over 3X RL

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Table of All Qualified Results

Test Method: SW6010C    Extraction Method: , Dissolved

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

SHL-EB-111419 EB Iron 50.0 20.0 J 50.0 U ug/l B2

SHM-10-02_FAL19 N Iron 50.0 32.0 J 50.0 U ug/l B2

SHM-10-03_FAL19 N Iron 50.0 29.0 J 50.0 U ug/l B2

SHM-10-04_FAL19 N Iron 50.0 36.0 J 50.0 U ug/l B2

SHM-10-08_FAL19 N Iron 61.0 61.0 61.0 U ug/l B2

SHM-13-01_FAL19 N Iron 50.0 27.0 J 50.0 U ug/l B2

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

B2 CCB

L Lab Blank

TR Trace Level Detect

V Equipment Blank

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: A2320B (Alkalinity by Titrimetric Method)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -6/-7. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 11, 2019 Page 10 of 14

Data Validation Report for 6801770322



Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report for CCB contamination.
No qualifications for Iron MB contamination.

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -8 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -6/-7. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -8 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -6/-7. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9056A (Anion Chromatography)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Spl -8 was an EB.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -6/-7. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW9060A (Total Organic Carbon)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • Spl -8 was prepared and analyzed as MS/MSD.

Were MS/MSD recoveries within project acceptance limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? • FD pair spls -6/-7. See FD report.

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Location Analysis

SHM-10-12 A2320B

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Alkalinity, Total (as CaCO3) 170 160 10.0 6.06 30 OK NA

Location Analysis

SHM-10-12 SW6010C

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Iron (FLDFLT) 65000 71000 50.0 8.82 30 OK NA

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Manganese (FLDFLT) 5400 5800 10.0 7.14 30 OK NA

Location Analysis

SHM-10-12 SW6020A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Arsenic (FLDFLT) 3400 3200 3.00 6.06 30 OK NA

Location Analysis

SHM-10-12 SW9056A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Chloride 4.10 3.10 0.500 27.8 30 OK NA

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Sulfate 2.60 2.20 1.00 16.7 30 NA OK

Page 1 of 2
ENV.FieldDuplicates_SDG 
December 10, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
Field Duplicates for SDG:  6801770322



Location Analysis

SHM-10-12 SW9060A

Field ID - Primary/Field Dup Lab ID - Primary/Field Dup Analyte Primary 
Result

FD 
Result RL RPD RPD 

Criteria
RPD 
Check

RL 
Check

SHM-10-12_FAL19 / SHL-DUP05_FAL19 680-177032-6 / 680-177032-7 Dissolved Organic Carbon 
(FLDFLT)

2.90 2.90 1.00 0.00 30 NA OK

Page 2 of 2
ENV.FieldDuplicates_SDG 
December 10, 2019

FD = Field Duplicate
RL = Reporting Limit
RPD = Relative Percent Difference

RL Check = If either the primary sample or field duplicate result is less than 5 times the RL then the criteria used to determine if the field duplicate is outside QC limits is +/- RL for Water and 
+/- 2 times RL for Soil"

Field Duplicate Report By SDG
Long Term Monitoring
KOMAN, Long Term Monitoring, SHL Fall 2019
Field Duplicates for SDG:  6801770322



SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801770323

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Supplemental Fall 2019

Koman Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 16, 2019

Primary Data Reviewer: Laurie Ekes, Senior Project Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code S
W

60
10

C
 -

 D
is

so
lv

ed

S
W

60
20

A
 -

 D
is

so
lv

ed

S
W

82
60

B

EW-01_FAL19R 680-177032-9 Water Field Sample/N X X X

EW-04_FAL19R 680-177032-10 Water Field Sample/N X X X

SHM-99-31C_FAL19R 680-177032-4 Water Field Sample/N X X X

TRIPBLANK2_111519 680-177032-11 Water Trip Blank/TB X

Second Reviewer: Sherri Pullar, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Savannah, GA

Prime Contractor: KOMAN Government Services, LLC

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
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Data Validation Report for 6801770323



This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Savannah, GA and were reported under sample delivery group 
(SDG) 6801770323. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 10 results (27.78%) out of the 36 results (sample and field QC samples) reported are qualified 
based on review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, 
defined as results that are qualified as estimated because they fall between the detection limit and the 
reporting limit/limit of quantitation, are not counted as qualified results in the above count. The qualified 
results are detailed throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

LCS Recovery

LCS RPD

MS Recovery

MS RPD

Prep Hold Time

Surrogate

Test Hold Time

Trip Blank

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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This SDG contains 3 GW samples and 1 TB sample. 

Analytical Method Data Reviewer Comment

SW6010C Supplemental samples from select SHL locations were submitted for select metals 
analysis: Cr, Pb, Mn, Ni, Na, Al and Fe. 

SW6020A No additional comments; see Checklist for detail.

SW8260B Samples were submitted for select VOCs: 1,2-dichlorobenzene, 1,4-dichlorobenzene and 
1,2-dichloroethane

Narrative Comments

Reviewed by Laurie Ekes, Senior Project Chemist, Koman 
Government Solutions, LLC

December 12, 2019

Reviewed by Sherri Pullar, Senior Scientist, Koman Government 
Solutions, LLC

December 16, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
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Quality Control Outliers for test method SW6010C, Dissolved, Calibration Blank

The purpose of calibration blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in calibration blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

CCB 680-597291/110 (CB)/
CCB 680-597291/110 Iron 17.50 < 17 < 50 ug/l U/None B2

CCB 680-597291/146 (CB)/
CCB 680-597291/146 Iron 20.10 < 17 < 50 ug/l U/None B2

CCB 680-597291/158 (CB)/
CCB 680-597291/158 Iron 18.90 < 17 < 50 ug/l U/None B2

CCB 680-597291/170 (CB)/
CCB 680-597291/170 Iron 21.20 < 17 < 50 ug/l U/None B2

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, Lab Blank

The purpose of laboratory blanks is to determine the existence and magnitude of cross-contamination problems resulting from laboratory 
activities. Reported results were evaluated to determine compliance with the required acceptance criteria. Summary forms were evaluated 
and compared to electronic data deliverables. Findings of this review, and contaminants found in laboratory blanks are listed below along 
with any associated qualified results.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

MB 680-596602/1-A (LB)/
MB 680-596602/1-A Iron 23.00 < 17 < 50 ug/l U/None L

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, MS Recovery

Data for matrix spikes/matrix spike duplicates (MS/MSD) are generated to determine long-term precision and accuracy of the analytical 
method on various matrices and to demonstrate acceptable compound recovery by the laboratory at the time of sample analysis.  These 
data alone cannot be used to evaluate the precision and accuracy of individual samples.  However, when exercising professional 
judgment, MS/MSD data can be used in conjunction with other available QC information. Reported results were evaluated to determine 
compliance with the required acceptance criteria, and summary forms were evaluated and compared to electronic data deliverables. 
Findings of this review, and any associated qualified results, are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

EW-01_FAL19R (SD)/
680-177032-9 Iron -26.00 87 - 115 10 - 125 percent J/X M Spike amount 

Insignificant

EW-01_FAL19R (MS)/
680-177032-9 Iron 4.000 87 - 115 10 - 125 percent J/X M Spike amount 

Insignificant

EW-01_FAL19R (SD)/
680-177032-9 Manganese 47.50 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

EW-01_FAL19R (MS)/
680-177032-9 Manganese 60.00 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

EW-01_FAL19R (SD)/
680-177032-9 Sodium 80.00 87 - 115 10 - 125 percent J/UJ M

SHM-99-31C_FAL19R (MS)/
680-177032-4 Manganese 47.50 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

SHM-99-31C_FAL19R (SD)/
680-177032-4 Manganese 62.50 90 - 114 10 - 125 percent J/UJ M Spike amount 

Insignificant

SHM-99-31C_FAL19R (MS)/
680-177032-4 Sodium 76.00 87 - 115 10 - 125 percent J/UJ M Spike amount 

Insignificant

SHM-99-31C_FAL19R (SD)/
680-177032-4 Sodium 82.00 87 - 115 10 - 125 percent J/UJ M Spike amount 

Insignificant

SHM-99-31C_FAL19R (MS)/
680-177032-4 Iron 84.00 87 - 115 10 - 125 percent J/UJ M

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW6010C, Dissolved, MS RPD

The objective of matrix spikes/matrix spike duplicates (MS/MSD) RPD analysis is to demonstrate acceptable method precision by the 
laboratory at the time of analysis. MS/MSD analyses are also performed to generate data that determines the long-term precision of the 
analytical method on various matrices. Non-homogenous samples can impact the apparent method precision.  Summary forms were 
evaluated and compared to electronic data deliverables. Matrix spikes/matrix spike duplicates results that were outside of the acceptance 
criteria are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

EW-01_FAL19R (SD)/
680-177032-9 Nickel 2.927 < 0 < 0 J/UJ D

SHM-99-31C_FAL19R (SD)/
680-177032-4 Nickel 0.9852 < 0 < 0 J/UJ D

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

 No results associated with this QC element required qualification.
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Quality Control Outliers for test method SW8260B, Surrogate

Method performance for individual samples is demonstrated through spiking activities.  All samples are spiked with surrogate compounds 
prior to sample preparation.  The sample itself may produce effects due to such factors as interferences and high concentrations of 
analytes.  Summary forms were evaluated and compared to electronic data deliverables.  Surrogate results that were outside of the 
acceptance criteria are listed below.

Sample ID/
Lab Sample ID Analyte Result

Warning 
Limits

Control 
Limits Units Qualifier

Reason
Code Comment

EW-01_FAL19R (N)/
680-177032-9 Toluene-d8 115.7 89 - 112 10 - 112 percent J/None I

EW-04_FAL19R (N)/
680-177032-10

1,2-
Dichloroethane-d4 77.34 81 - 118 10 - 118 percent J/UJ I

SHM-99-31C_FAL19R (N)/
680-177032-4 Toluene-d8 87.07 89 - 112 10 - 112 percent J/UJ I

TRIPBLANK2_111519 (TB)/
680-177032-11

1,2-
Dichloroethane-d4 79.71 81 - 118 10 - 118 percent J/UJ I

Where two qualifiers are listed, such as 'J/UJ', the first applies to positive results, and the second to non-detect results.
Upper and Lower Warning and Control Limits are abbreviated UWL, LWL, UCL, and LCL in the Comment field.

Qualified Results associated with the Surrogate for SW8260B

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EW-01_FAL19R N 1,4-Dichlorobenzene 1.00 0.710 J 0.710 J + ug/l I/TR

EW-04_FAL19R N 1,2-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

EW-04_FAL19R N 1,2-Dichloroethane 1.00 1.00 U M 1.00 UJ ug/l I

EW-04_FAL19R N 1,4-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

SHM-99-31C_FAL19R N 1,2-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

SHM-99-31C_FAL19R N 1,2-Dichloroethane 1.00 1.00 U 1.00 UJ ug/l I

SHM-99-31C_FAL19R N 1,4-Dichlorobenzene 1.00 1.00 U M 1.00 UJ ug/l I

TRIPBLANK2_111519 TB 1,2-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

TRIPBLANK2_111519 TB 1,2-Dichloroethane 1.00 1.00 U M 1.00 UJ ug/l I

TRIPBLANK2_111519 TB 1,4-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
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Table of All Qualified Results

Test Method: SW8260B    Extraction Method: SW5030B

FieldSample ID Type Analyte LOQ Lab Result Qualified Result Bias Units Reason

EW-01_FAL19R N 1,4-Dichlorobenzene 1.00 0.710 J 0.710 J + ug/l I/TR

EW-04_FAL19R N 1,2-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

EW-04_FAL19R N 1,2-Dichloroethane 1.00 1.00 U M 1.00 UJ ug/l I

EW-04_FAL19R N 1,4-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

SHM-99-31C_FAL19R N 1,2-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

SHM-99-31C_FAL19R N 1,2-Dichloroethane 1.00 1.00 U 1.00 UJ ug/l I

SHM-99-31C_FAL19R N 1,4-Dichlorobenzene 1.00 1.00 U M 1.00 UJ ug/l I

TRIPBLANK2_111519 TB 1,2-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

TRIPBLANK2_111519 TB 1,2-Dichloroethane 1.00 1.00 U M 1.00 UJ ug/l I

TRIPBLANK2_111519 TB 1,4-Dichlorobenzene 1.00 1.00 U 1.00 UJ ug/l I

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.
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Table of Results with Modified Qualifiers

Modified Qualifiers for test method SW6010C, Dissolved

FieldSample ID Type Analyte LOQ Lab Result ADR Result Modified Result Reason

EW-01_FAL19R N Nickel 40.0 7.30 J 7.30 J 7.30 J TR

EW-01_FAL19R N Sodium 1000 13000 J1 13000 J 13000 

SHM-99-31C_FAL19R N Iron 50.0 11000 J1 11000 J 11000 

SHM-99-31C_FAL19R N Nickel 40.0 6.30 J 6.30 J 6.30 J TR

Analytes not found in project samples are reported as not detected at the limit of detection (LOD).
In instances where no LOD is provided, results are reported down to the LOQ.
Trace values are not included in the qualified results table unless additional reason codes are associated.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 16, 2019 Page 10 of 14

Data Validation Report for 6801770323



Reason Code Definitions

Code Definition

B2 CCB

D MS RPD

I Surrogate recovery outside project limits.

L Lab Blank

M MS Recovery

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.

X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? • See outlier report.

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? • The laboratory selected samples -4 and -9 to 
spike and analyze as MS/MSD samples.

Were MS/MSD recoveries within project acceptance 
limits? •

See outlier report. The native sample results 
from both samples for Na, Fe, and/or Mn were 
greater than 4 times the spike levels. MS/MSD 
%Rs were outside control limits due to the high 
levels of target analytes. Qualifiers were not 
needed.

Was the MS/MSD RPD within project acceptance limits? • RPDs could not be calculated due to high levels 
of target analytes.

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW8260B (Volatile Organic Compounds by Capillary GC/MS)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Were the required minimum levels of calibration standards 
used in the initial calibration? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Were surrogate recoveries within project acceptance 
limits? • See outlier report.

Was a method blank prepared and analyzed with each 
batch? •

Were field blanks (EBs or FBs) submitted with these 
samples? • Sample -11 was a TB sample.

Were target analytes reported in the field blank(s) less 
than MDL? • VOC were ND in the TB sample.

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were DoD QSM corrective actions followed if deviations 
were noted? •

Were any data rejected during the verification process?  •
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SDG:

Facility:

Guidance Document:

Event:

Data Review Contractor:

Data Review Level:

6801773551

Long Term Monitoring

Quality Assurance Project Plan, Long Term Monitoring Program, Former Fort 
Devens, 2018

KOMAN, Long Term Monitoring, SHL Supplemental Fall 2019

Koman Government Solutions, LLC

2B

Project Manager:

Date Submitted:

Jim Ropp

December 16, 2019

Primary Data Reviewer: Laurie Ekes, Senior Project Chemist

Field Sample ID Lab Sample ID Matrix Type/Type Code S
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SHM-10-16_NOV19R 680-177355-1 Water Field Sample/N X X

Second Reviewer: Sherri Pullar, Senior Scientist

Contract Laboratory(ies): TestAmerica Laboratories, Inc., Savannah, GA

Prime Contractor: KOMAN Government Services, LLC

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 16, 2019 Page 1 of 7

Data Validation Report for 6801773551



This report assesses the analytical data quality associated with the analyses listed on the preceding cover 
page at 2B data validation level. This assessment has been made through a combination of automated data 
review (ADR) and supplemental manual review, the details of which are described below. The approach taken 
in the review of this data set is consistent with the requirements contained in the Quality Assurance Project 
Plan, Long Term Monitoring Program, Former Fort Devens, 2018 and the additional guidance documents 
incorporated by reference to the extent possible. Where definitive guidance is not provided, results have been 
evaluated in a conservative manner using professional judgment.

Sample collection was managed and directed by KOMAN Government Services, LLC; analyses were 
performed by TestAmerica Laboratories, Inc., Savannah, GA and were reported under sample delivery group 
(SDG) 6801773551. Data have been evaluated electronically based on electronic data deliverables (EDDs) 
provided by the laboratory, and hard copy data summary forms have also been reviewed during this effort and 
compared to the automated review output by the reviewers whose signatures appear on the following page. 
Findings based on the automated data submission and manual data verification processes are detailed in the 
ADR narrative and throughout this report.

All quality control (QC) elements associated with this SDG have been reviewed by a project chemist in 
accordance with the requirements defined for the project. This review is documented in the attached Data 
Review Checklists. The QC elements listed below were supported by the electronic deliverable and were 
evaluated using ADR processes. 

Results of the ADR process were subsequently reviewed and updated as applicable by the data review 
chemists identified on the signature page. Quality control elements that were not included in the electronic 
deliverable were reviewed manually and findings are documented within this report. Summaries of findings 
and associated qualified results are documented throughout this report. 

A total of 0 results (0.00%) out of the 8 results (sample and field QC samples) reported are qualified based on 
review and 0 results (0.00%) have been rejected or deemed a serious deficiency. Trace values, defined as 
results that are qualified as estimated because they fall between the detection limit and the reporting limit/limit 
of quantitation, are not counted as qualified results in the above count. The qualified results are detailed 
throughout this report and discussed in the narrative below, where appropriate.

Blank - Negative

Calibration Blank

Calibration Blank - Negative

Continuing Calibration Verification

Interference Check Sample A

Interference Check Sample A - Negative

Interference Check Sample AB

Lab Blank

LCS Recovery

Prep Hold Time

Test Hold Time
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This SDG contains one SHL GW sample. 

Analytical Method Data Reviewer Comment

SW6010C Supplemental samples from select SHL locations were submitted for select metals 
analysis: Cr, Pb, Mn, Ni, Na, Al and Fe. 

SW6020A No additional comments; see Checklist for detail.

Narrative Comments

Reviewed by Laurie Ekes, Senior Project Chemist, Koman 
Government Solutions, LLC

December 13, 2019

Reviewed by Sherri Pullar, Senior Scientist, Koman Government 
Solutions, LLC

December 16, 2019

As the First Reviewer, I certify that I have performed a data review process in accordance with the 
requirements of the project guidance document, and have compared the electronic data to the laboratory's 
hard copy report and have verified the consistency of a minimum of 10% of the reported sample results and 
method quality control data between the two deliverables.

As the Second Reviewer, I certify that I have performed a quality assurance review of the report generated 
by the First Reviewer.

eQAPP Version:  eQAPP_DEVNS-DEVNS-LTM-PHASE.000000 (not approved)
ENV.ADR
December 16, 2019 Page 3 of 7

Data Validation Report for 6801773551



 No Outliers were associated with this sample delivery group.

Qualified Results

 No results associated with this  sample delivery group required qualification.

Results with Modified Qualifiers

 No qualifiers associated with this sample delivery group were modified manually.

Reason Code Definitions

Code Definition

TR Trace Level Detect

Flag Code and Definitions

Flag Definition

U Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific 
quality control criteria.

J Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain 
analyte-specific quality control criteria.

R The data are rejected due to deficiencies in meeting QC criteria and may not be used for decision making.

B Blank contamination: The analyte was found in an associated blank above one half the RL, as well as in the sample.

UB The analyte was also detected in an associated laboratory or field blank at a concentration comparable to the concentration in 
the sample.  The reported result has been requalified as not detected.
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X

The sample results (including non-detects) were affected by serious deficiencies in the ability to analyze the sample and to 
meet published method and project quality control criteria. The presence or absence of the analyte cannot be substantiated 
by the data provided. Acceptance or rejection of the data should be decided by the project team (which should include a 
project chemist), but exclusion of the data is recommended.
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Review Questions

Method: SW6010C (Trace Metals by Inductively Coupled Plasma/Atomic Emission Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were target analytes reported in the field blank(s) less 
than MDL? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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Review Questions

Method: SW6020A (Trace Metals by Inductively Coupled Plasma/Mass Spectrometry)

Review Questions Yes No NA Comment

Did Chain-of-Custody information agree with laboratory 
report and EDD for requested field samples and tests? •

Were samples preserved properly and received in good 
condition? •

Were holding times met? •

Were all requested target analytes reported? •

Was the Calibration within acceptance criteria? •

Was either analysis of an ICV performed after each ICAL 
or a second source standard prior to sample analysis? •

Were all reported analytes for the ICV within the required 
criteria? •

Were CCVs run at the required frequency and within 
acceptance criteria? •

Was a method blank prepared and analyzed with each 
batch? •

Were target analytes in the method blank less than MDL? •

Were field blanks (EBs or FBs) submitted with these 
samples? •

Was an LCS/LCSD pair prepared and analyzed with each 
batch? •

Were LCS/LCSD recoveries within project acceptance 
limits? •

Was the LCS/LCSD RPD within project acceptance limits? •

Was a MS/MSD pair prepared with each batch? •

Were MS/MSD recoveries within project acceptance 
limits? •

Was the MS/MSD RPD within project acceptance limits? •

If a field duplicate was analyzed, were the RPDs within 
QAPP acceptance limits? •

Were QAPP specified laboratory LOQs/RLs achieved? •

Have all Laboratory Case Narrative comments/findings 
been addressed in the data review process? •

Were any data rejected during the verification process?  •
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APPENDIX G 
2019 SUPPLEMENTAL SAMPLING EVENT FOR 
THE 2020 FIVE-YEAR REVIEW 



Cleanup Levels *
6,870 70.0 U 70.0 U 70.0 U 70.0 U 70.0 U 70.0 U 36.0 J 70.0 U 110 J 70.0 U

10 1,700 3,200 880 910 3.00 1.80 J 1,100 4.20 140 55.0
100 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U

9,100 66,000 40,000 47,000 52,000 80.0 J 50.0 U 33,000 50.0 U 11,000 7,100
15 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 9.00 J 10.0 U

291 2,200 2,400 1,800 1,800 2.80 J 2.10 J 1,800 2.60 J 4,700 4,600
100 7.30 J 6.20 J 6.40 J 4.30 J 5.00 U 3.20 J 41.0 40.0 U 6.30 J 5.00 U

20,000 13,000 6,500 28,000 29,000 4,500 27,000 28,000 14,000 28,000 29,000

600 1.00 U 1.00 UJ 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 UJ 1.00 U
5 1.00 U 1.00 UJ 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 UJ 1.00 U
5 0.710 J 1.00 UJ 1.00 U 1.00 U 1.00 U 1.00 U 0.870 J 1.00 U 1.00 UJ 1.00 U

-- -- 10 10.12 10.11 10.57 8.9 8.61 9.43 8.2
-- -- 5.5 6.31 6.3 5.99 7.43 6.95 6.67 6.3
-- -- 32 511 214 343 5.96 274 299 291
-- -- 6.2 0.42 5.6 2.6 7.7 4.12 0.78 6.01
-- -- 210.1 -24.9 84.2 66.6 8.2 102.9 -77.5 110.8
-- -- 3.46 14.96 11.96 13.91 1.71 14.08 6.44 12.2

Notes: 

Result greater than  cleanup level.
Detects are displayed in bold font

1,4-Dichlorobenzene

Ph

Turbidity (NTU)

* = Cleanup Levels from SHL ROD (1995)

J:  The analyte was positively identified, but the associated numerical value is estimated.
U:  The analyte was not detected above the reported sample quantitation limit.
UJ: The analyte was not detected above the reported sample quantitation limit. 

Specific Conductivity (us/cm)
Dissolved Oxygen (mg/L)
ORP (mv)

UG/L = microgram per liter

Rejected analytical results

1,2-Dichlorobenzene
1,2-Dichloroethane

Field Parameters

Nickel
Sodium
VOC (UG/L)

Arsenic
Chromium
Iron
Lead
Manganese

Aluminum
Metals (UG/L)

Sample Date: 11/15/2019 11/15/2019 11/13/2019 11/11/2019 11/14/2019 11/13/2019
SHM-93-22C_NOV19 SHM-99-31C_FAL19R SHM-99-32X_NOV19SHL-19_NOV19 SHL-20_NOV19 SHM-10-16_NOV19R
11/11/201911/11/2019 11/11/2019 11/21/2019

Field Sample ID: EW-01_FAL19R EW-04_FAL19R SHL-10_NOV19 SHL-11_NOV19

Appendix G
Former Fort Devens
KOMAN, Long Term Monitoring, SHL Supplemental Fall 2019 
AOC 5, Shepley’s Hill Landfill

Locations: EW-01 EW-04 SHL-10 SHL-11 SHL-19 SHL-20 SHM-10-16 SHM-93-22C SHM-99-31C SHM-99-32X

Temperature (°C)

App H - SHL_LTM Supplemental_MM
Page 1 of 1
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SHL-5/WT-5
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SHL-9
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SHL-11

SHL-12
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SHL-17

SHL-18
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SHL-20

SHL-21

SHL-22

SHL-23

SHL-24

SHL-25

SHM-05-39A
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SHM-05-40X

SHM-05-41A
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SHM-11-02

SHM-11-06

SHM-11-07

SHM-13-01

SHM-13-02

SHM-13-03

SHM-13-04

SHM-13-05

SHM-13-06

SHM-13-07

SHM-13-08

SHM-13-14D
SHM-13-14S

SHM-13-15

SHM-93-01A

SHM-93-10C

SHM-93-10D

SHM-93-10E

SHM-93-18B

SHM-93-22B

SHM-93-22C

SHM-93-24A

SHM-95-27X

SHM-96-5B
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SHP-05-47A SHP-05-47B
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SHP-05-49A
SHP-05-49B

SHP-99-01B

SHP-99-01C

SHP-99-29X

SHP-99-33A
SHP-99-33B
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APPENDIX H 
ARSENIC CONCENTRATION TREND GRAPHS 
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APPENDIX I 
HISTORICAL GROUNDWATER MONITORING 
WELL AND GAS VENT ANALYTICAL RESULTS 



Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 IPC 
(T)  

 N-5, P-1 
(T)  

 N-5, P-1 
(D)  

 N-5, P-2 
(T)  

 N-5, P-2 
(D)  

 PSP-01 
(T)   PSP-01 (D)   SHL-3 

(T)   SHL-3 (D)   SHL-4 
(T)  

SHL-4
(D)

 SHL-5 
(T)  

SHL-5 
(D)

SHL-7 
(D)

 SHL-8S 
(T)  SHL-8S (D)  SHL-8D 

(T)  
SHL-8D 

(D)
 SHL-9 

(T)  
SHL-9

 (D)
 SHL-10 

(T)  SHL-10 (D)  SHL-11 
(T)  SHL-11 (D)

 Sample Month-Year  Units  
Aug-91 µg/L 35 260 23 37 67 320
Dec-91 µg/L 120 140 38 67 120 320
Mar-93 µg/L 6.5 2.54 11.4 42.4 280 340
Jun-93 µg/L
Nov-96 µg/L  NS  48.8 12 46.9  3.4 B  332
May-97 µg/L 10 U  73.6 J   10 U   16.1 J   10 U   252 J  
Oct-97 µg/L 10 U 180  10 U  25.2 209 366
May-98 µg/L  5 U  37.4  5 U  15  5 U  346
Nov-98 µg/L  5.4 U  89.1 11.5 27.2  5.4 U  376
May-99 µg/L  2.7 B  78.2  5.0 B  71.3  2.7 B  431
Nov-99 µg/L 5800 30.1  1.9 U  61.3 6.5 28.5  1.9 U  492
May-00 µg/L  2.5 U  116  2.5 U  15  2.5 U  404
Nov-00 µg/L 17.4 91.5 13.8 31.4  4.2 U  523
May-01 µg/L  4.1 U  50.8 13.8 15.1  4.1 U  487
Oct-01 µg/L  1.5 U  66 14.8 28.1  1.5 U  573
Nov-01 µg/L 5800 43 5 U 5 U
May-02 µg/L  2.8 B   47.8 B   11.9 B  144  4.0 B  469
Oct-02 µg/L  3.2 U  66.1  3.2 U  29  3.2 U  648
May-03 µg/L  4.7 U  26.6 7.3 13.4  4.7 U  498
Nov-03 µg/L  4.1 U  13.4  4.7 B  30.6  4.1 U  639
May-04 µg/L  2.6 U  27.2  7.4 B  19.8  2.6 U  502
Nov-04 µg/L  5.8 U  19.5  6.8 B  32.2  5.8 U  617
Jun-05 µg/L  4.5 U  10.1  7.0 B   4.5 U  524
Jan-06 µg/L  5 U   5 U  18  5 U  567
Apr-06 µg/L 4940 22  5 U   5 U   5 U  21
Jun-06 µg/L 5970 46 6  5 U   5 U  6  5 U   5 U  21  5 U  700
Sep-06 µg/L 4560 22 10  5 U   5 U  46
Dec-06 µg/L 1930 30  5 U   5 U   5 U  8  5 U   5 U  51  5 U  668
Apr-07 µg/L  3 U   3 U  26
May-07 µg/L 6.2
Oct-07 µg/L 4856 28.1 7.5 16.2 22.6 11.8 34.1  0.59 J  686.5
Apr-08 µg/L 4.1  0.5 U   0.5 U  14.6
Oct-08 µg/L 1748 26.8 2.3 4.9  1 UJ   1 UJ  40.7  1 UJ  663.5
Jan-09 µg/L 188.9
Apr-09 µg/L 3.6  0.5 U   0.5 U  18.1
Oct-09 µg/L 4429 30.5 15.1 12.3  0.5 U   0.5 U  37.6 709.1
Apr-10 µg/L 3.4 0.6 0.6 25.2
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L 3488 24.5 3.1 4.8  0.5 U   0.5 U  38.4 0.9 694
Apr-11 µg/L 1  0.5 U   0.5 U  25.7
Oct-11 µg/L 4942 27.4 1.4 5.5  0.5 U   0.5 U  39.8 654.9
Apr-12 µg/L 3.7 0.6 0.5 U 29.5
Oct-12 µg/L 2286 26.1 3.8 4.5 0.5 U 0.5 U 36.4 0.7 647
May-13 µg/L 2.6 3.7 0.93 U 0.72 U 30.0 1.2 496
Oct-13 µg/L 2500 21.2 15.1 2.0 U 2.0 U 33.1 1.2 752
Nov-13 µg/L 6.2 22.2
Feb-14 µg/L
Apr-14 µg/L 2.0 U 2.0 U 2.0 U 587
Oct-14 µg/L 327 37 13.3 2.0 U 2.0 U 28.5 2.0 U 793
Jun-15 µg/L 925
Oct-15 µg/L 2170 25.7 2.1 J 4.0 U 37.4 12.6 4.0 U 4.0 U 18.5 4.0 U 642
Jun-16 µg/L 970
Nov-16 µg/L 4200 110 3.0 U 3.0 U 3.0 U 38 3.0 U 520
Jun-17 µg/L 4700 74 3.0  U 880
Nov-17 µg/L 4700 3.0 U 130 3.7 3.0 3.0 U 3.0 U 25 3.0 U 870
May-18 µg/L 110 3.0 U 820
Nov-18 µg/L 540 3.0 U 150 2.8J 3.0 U 3.0 U 3.0 U 28 3.0 U 910
May-19 ug/L 98 3.0 U 960
Oct-19 ug/L 3.0 U 69 3.0 U 3.0 U 33 3.0 U 920
Nov-19 ug/L 4400 3.0 U

Notes:
µg/l = microgram per liter D = detected in lab blank
U = non detect Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
UJ = estimated non detect R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
J = estimated result ² = extraction well sample collected at ATP port
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHL-12 (D)  SHL-13 
(T)  

 SHL-13 
(D)  

 SHL-15 
(T)  

 SHL-15 
(D)  SHL-18 (D)  SHL-19 

(T)  SHL-19 (D)  SHL-20 
(T)  SHL-20 (D)  SHL-21 

(T)  
 SHL-21 

(D)  
 SHL-22 

(T)  SHL-22 (D)  SHL-23 
(T)  

 SHL-23 
(D)  SHL-24(D)

 SHM-93-
10C 
(T)  

 SHM-93-
10D 
(T)  

 SHM-93-
10D 
(D)  

SHM-93-
18B 
(D)

 SHM-93-
22B 
(T)  

SHM-93-
22B 
(D)

 SHM-93-
22C 
(T)  

340 98 27
710 89 25
390 330 32.9 21.3 68.9

18.1 49.8
138 244 24.8 12.4 324 44.6

 10 U   10 U   10 U   10 U   318 J  40.4
298 227 34.8 10.5 352  10 U  
77.5 238 10.6 7.5 365 31.6
145 218  5.4 U  10.2 406 51.1
156 216  12.2 B   10.8 B  707 42.8

215 176 215 7.3 8.7 1440 33.2
41.4 216 14.6  5.9 J  1360 34.4
154 172 45 8.8 1180 47.8
129 186 47.6 6.9 1540 19.7
183 165 44.2 10.1 1670 31.6

5 U 5 U 5 U
66.9 154  55.9 B   11.0 B  2040  30.5 B  
164 175 77.1 7.1 159 30.1
36.1 197 101 9.8 2070 21
83.6 194 76.4  5.2 U  2500 29.8
75 136 88.1  7.2 B  1690 27.8

121 156 65.4  10.6 B  2360 34.9
26.3 159  8.1 B  15.8
156 189 154 11 3320 23

 5 U  18  5 U  171  5 U  14 3690
 5 U  16 1790 346 167  5 U  12 3440 17
 5 U  44  5 U  109  5 U  14 3110
 5 U  93 142 361  5 U  115  5 U  10 12 3100 73

 3 U  98  3 U  2800 76

1.6 42 885.1 336.2  0.81 J  55.1  0.73 J  9.8 10.3 1978 72.5
1.1 106.2  0.19 J  1721 29.4

3.3 75 173.6 28 7.9  1 U  81  1 UJ  10.1 23.4 1374 17.7

1.2 98.7  0.5 U  1128 21.7
 0.5 U  26.7 136.9 38.8 23.8 48.3 832.3 74.7

69.6 947.5 14.6

 0.5 U  25 234.8 56.1 4.4 0.9 46.5  0.5 U  8.7 827.6 15.8
57.9 1039 13.9

2.8 70.4 62.9 7.3 45.7 1072 13.9
41.9 1271 25.4

1.0 24.2 138.3 139.3 1.1 43.6 0.5 U 8.1 879 21.7
3.8 621 33.3 1150

2.0 U 34.9 33.6 641 54.3 1150

701 49.2 997
3.1 763 44.5 690

2.0 J 31.6 794 2.0 U 4.9 1050
2.9 J 3.1 J 855 4.0 U 15.9 4.0 U 6.5 11.6 670

880 630
1.6 J 19 3.0 U 830 9.4 3.0 U 5.5 480

1.6 J 860 310
2.4 J 200 3.0 U 860 6.1 3.0 U 4.8 3.0 U 3.0 U 360

3.0 U 830 270
1.90 J 44 20 J 970 5 3.0 U 3.4 3.0 U 3.0 U 170

3.0 U 770 83
4.4 3.0 U

7.4 110 830 6.2 3.0 U 4.2 3.0 U 370

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-93-
22C 
(D)

SHM-93-
24A 
(D)

 SHM-96-5B 
(T)  

SHM-96-5B
 (D)

 SHM-96-
5C 
(T)  

SHM-96-5C 
(D)

 SHP-99-
29X 
(T)  

 SHP-99-
29X 
(D)  

 SHM-99-
31A 
(T)  

 SHM-99-
31A 
(D)  

 SHM-99-
31B 
(T)  

 SHM-99-
31B 
(D)  

 SHM-99-
31C 
(T)  

 SHM-99-
31C 
(D)  

 SHM-99-
32X 
(T)  

 SHM-99-
32X 
(D)  

 SHP-01-
36X 
(T)  

 SHP-01-
36X 
(D)  

 SHP-01-
37X 
(T)  

 SHP-01-
37X 
(D)  

 SHP-01-
38A 
(T)  

 SHP-01-
38A 
(D)  

SHP-01-38B 
(D)

          
        
        
        
       

1440 71        
 3,300 J  43.2         

2040 43.1         
4300 49.5         
3080 46.8         
3490 57         
2700 44.8 4380        
5110 52.2         
2500 40.3         
3800 80.5         
1850 41.1         

3800
3800  50.4 B          
1970 41.3         
3920 55.1         
3380 48.3         
3950 47.1         
2110 49.5         

        
4130 43         
2110 47  9 56 270 168 24 41 550
2760 51  12 53 273 186 22 49 496
1570 37  23 74 305 202 30 46 681
2980 24  16 72 301 176 19 46 623
2030 47         

          
750 61.1 2953 22.7 85.5 292.1 206.2 16.7 26.6 781.4
1597 54.7         
747.8 51.8 2106 16.2 79.5 260.3 203.9 27.9 38.1 602.4

          
1401 44.2         
776.3 27.5 1686 20.4 56.7 223.5 196.8 18.7 35.1 663.7

 1504 J  31.2         

28.8

846.2 26.4 3156 17.4 39.2 239.4 173.4 14.2 22.5 651.8
2030 35         
1895 24.5 1457 18.4 59.3 244 172.8 30.8 20.2 557.9
1681 8.7
1376 7.7 2739 17.7 60.1 206.4 130.6 17.8 10.2 660.5

19.7 1400 10.4 900
25.1 1660 5.5 2760 14.6 61.6 205 107

4.8 4.7 247

31.9 1340 10.9
45.6 991 17.7 3000 180 93.5 10.8 8.5 263

1210
137 799 39.6 3810 18.7 58.7 194 9.0 14 314 903

1100
120 990 42 3900 200 59 4.5 11 320

1200 4.3 6.5 190
3.8 2.2 J 990 34 2100 200 60 17 13 190

980 11 9.9 140
3.8 3.0 U 100 31 1200 160 6.3 7.8 17 130

1100 6.3 15 79

4.3 3.0 U 41 13 1600 47 11 13 130

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

 SHM-05-
39A 
(T)  

 SHM-05-
39A 
(D)  

 SHM-05-
39B 
(T)  

 SHM-05-
39B 
(D)  

 SHM-05-
40X 
(T)  

 SHM-05-
40X 
(D)  

 SHM-05-
41A 
(T)  

SHM-05-
41A
 (D)

 SHM-05-
41B 
(T)  

SHM-05-
41B
 (D)

 SHM-05-
41C 
(T)  

SHM-05-
41C 
(D)

 SHM-05-
42A 
(T)  

SHM-05-
42A 
 (D)

 SHM-05-
42B 
(T)  

SHM-05-
42B 
 (D)

SHM-07-03 
(D)

SHM-07-05 
 (T)

SHM-07-05 
(D)

SHM-10-01
 (T)

SHM-10-01 
(D)

SHM-10-02 
 (T)

SHM-10-02 
 (D)

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

        
        
        
        
        
        
        
        

289 590 3610 54 2420 626  5 U  266
288 634 3420 52 2720 614  5 U  241
270 415 3510 41 2730 640  5 U  276
248 412 4070 36 2280 666  5 U  296

   30 1990 627  3 U  249
        

241.5 309.4 4445 24.9 2591 684.5  1.01 J  304.4 <0.5 14.7
   26.9 2349 662.2 2.5 266.2

275.6 241.2 4920 18.7 1910 789.3  1 U  256
        
   22.1 1497 895.3 2 255.7

259.5 338.8 3833 16.3 1464 828.7  1 U  211.4
   26.9 1372 896 2.5 72.2

1.16 J 0.68 J 0.74 0.43 J
3180 0.29 J 3.51 J

8.15 7.87 1.11 1.07
246.3 162 3637 66.7 1036 787 1.2 197.2

   20.9 1045 749.8 1.1 188.9
227.1 308.1 3703 18.4 1369 917 0.8 230

15.5 770.8 764.8 2.3 238.7
76.3 364.4 2974 10.3 859.5 782.2 0.7 240.6 1.4 1.1

12.3 812 709 0.89 U 238 1.0 1.3 1.5
146 113 3100 12.5 716 890 2.0 U 232

9.7 678 1490 2.0 U 229
3070 14.2 638 946 2.0 U 215

626 883 2.0 U 4.8 2.0 U 3.2 J
4.0 U 293 3060 15 614 851 4.0 U 206

670 810 3.2 11
2400 19 730 820 3.0 U 180

R 630 390 3.0 U 54
2200 18 620 740 3.0 U 160 3.0 U 890 3.0 U
1900 330 800 3.1 430
2400 16 510 3.0 U 160 3.0 U 100 3.0 U
2100 360 91 3.0 U 950

2200 31 530 29 3.0 U 170 3.0 U 500 3.0 U
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-10-03 
(T)

SHM-10-03
 (D)

SHM-10-04
 (T)

SHM-10-04 
(D)

SHM-10-
05A
 (T)

SHM-10-
05A
 (D)

SHM-10-06
(T)

SHM-10-06 
(D)

SHM-10-
06A 
(T)

SHM-10-
06A
 (D)

SHM-10-07
 (T)

SHM-10-07 
(D)

SHM-10-08 
(T)

SHM-10-08 
 (D)

SHM-10-10 
 (T)

SHM-10-10 
(D)

SHM-10-11 
(T)

SHM-10-11
(D)

SHM-10-12
(T)

SHM-10-12 
 (D)

SHM-10-13
 (T)

SHM-10-13
 (D)

SHM-10-14 
(T)

2.36 0.78 J 1.62 0.64 4.7 4.6 2210 J 1680 J 64.8 61 816 J 818 J 2.72 0.73 J 2.0 J 1.25 J
3.62 J 356 342 J 2880 3560

1.47 J 0.51 J 1.0 J 0.79 J 5.68 5.21 2580 2710 102 94.2 979 918 1.4 1.55 2.57 J 2.4 J 619 J 575 4280
470 463 2980 3120 700 672 5990 J

1.0 U 1.0 U 3.0 2300 72 1100 1.9 1.0 440 4100 670
1.5 1.0 3.1 1980 72.8 1210 1.9 1.7 460 3580 565

22.9 2.0 J 432 3570

1900 95.6 861 2.6 J 3510 532
4.2 2.0 U 3.0 J 3.6 J

2150 4.0 U 926 2.9 J 503 3850 4.5

1700 76 750 3.5 520 2900 530

3.0 U 3.0 U 2.1 J 1600 74 970 3.0 U 3.0 U 540 3300 450

3.0 U 3.0 U 3.0 U 1200 64 900 2.0 J 3.0 U 620 3300 570

8.5 3.0 U 2.0 J 1300 63 1000 3.0 U 3.0 U 560 3400 460

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-10-14 
(D)

SHM-10-15 
(T)

SHM-10-15 
(D)

SHM-10-16 
(T)

SHM-10-16 
(D)

SHM-11-02
 (D)

SHM-11-06 
(D)

PZ-12-01 
(D)

PZ-12-02 
(D)

PZ-12-03 
(D)

PZ-12-04 
(D)

PZ-12-05 
(D)

PZ-12-06 
(D)

PZ-12-07 
(D)

PZ-12-08 
(D)

PZ-12-09 
(D)

PZ-12-10 
(D)

SHM-13-01
 (D)

SHM-13-02 
 (D)

SHM-13-03
 (D)

SHM-13-04 
(D)

SHM-13-05
 (D)

SHM-13-06 
(D)

4100 7930 8110 487 495
5860 6090 6230 1180 1090

6200 J 7000 1600 7.1 920
5540 1090 1350 1020 441 627 659 610 741 224 484 1.9 1.1 0.69 J 2.5 318 2060 8.9 3180 J

5740 1530 3.2 J 1000 2.2 J 2.7 J 137 6.8 2540

2.0 U 120 61.1 2850
5380 5870 J 2.0 U 825 2.6 J 80.8 693 11 2360

2.0 U 75.5 620 2460
2320 5450 1760 4.0 U 821 2.1 J 2.6 68.7 212 12.3 2160

1900 3.0 53 20 2500
4900 5100 1600 3.0 U 900 1.8 J 55 140 11 2700

1800 3.0 U 730 680 500 600 640 260 41 J 110 3.1 3.0 U 3.0 U 46 350 2800
5400 6400 1200 2.5 J 780 420 660 620 68 260 49 3.8 2.3 J 3.0 U 3.0 U 1.5 J 3.0 U 46 160 8.4 2700

2.0 J 600 700 400 610 690 190 25 72 1.5 J 3.0 U 3.0 U 26 340 2700
3900 5800 1100 8.7 750 570 300 560 630 140 48 58 3.0 U 3.0 U 3.0 U 1.5 J 3.0 U 44 190 J 12 2400

37.0 680 470 190 630 670 220 31 100 160 3.0 U 3.0 U 110 430 3100
790 730 210 40 17 3.1 3.0 U

4500 5600 1200 780 560 270 94 1.90 J 3.0 U 140 600 16 1900

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHM-13-07 
(D)

SHM-13-08 
(D)

SHM-13-
14S 
(D)

SHM-13-
14D 
(D)

SHM-13-15 
(D)

EPA-PZ-
2012-1A (D)

EPA-PZ-
2012-1B (D)

EPA-PZ-
2012-2A (D)

EPA-PZ-
2012-2B (D)

EPA-PZ-
2012-3A (D)

EPA-PZ-
2012-3B (D)

EPA-PZ-
2012-4A (D)

EPA-PZ-
2012-4B (D)

EPA-PZ-
2012-5A (D)

EPA-PZ-
2012-5B (D)

EPA-PZ-
2012-6A (D)

EPA-PZ-
2012-6B (D)

EPA-PZ-
2012-7A (D)

EPA-PZ-
2012-7B (D)

SHP-2016-
1A
 (D)

SHP-2016-
1B
 (D)

SHP-2016-
2A 
(D)

SHP-2016-
2B 
 (D)

928

1340 994
2.0 U 7.9 3.8 J

1280 1040
962 978 2.0 U 9.6 8.1 2.0 U 160 2.0 U 2.0 U 21.2 3830 4.8 2680 2.0 U 3.2 J 2.0 U 515 2.0 U 1250
946 975
531 954 4.0 U 288 4.0 U 4.0 U 16.4 4070 5.6 3520 4.0 U 3.7 4.0 U 386 4.0 U 1330
320 770 .
140 870 4.0 9.1 5.5 3.0 U 260 3.0 U 3.0 U 23 3600 5.1 2200 3.0 U 2.4 J 1.6 J 370 3.0 U 1000
230 900 3.0 U 240 3.0 U 3.3 19 4000 2.9 J 2300 3.0 U 1.6 J 3.0 U 430 3.0 U 1500 3.0 U 120 58 350
620 810 3.0 U 11 5.7 3.0 U 200 3.0 U 3.0 U 12 3400 3.4 2300 3.0 U 3.0 U 3.0 U 350 3.0 U 1200 3.0 U 170 51 550
470 830 3.0 U 170 3.0 U 3.0 U 13 2900 2.5 J 1900 1.5 J 3.0 U 3.0 U 96 3.0 U 1300 3.0 U 130 32 420
490 310 3.0 U 6.1 1.6 J 3.0 U 170 1.9 J 3.0 U 15 3000 3.5 2000 1.5 J 12 3.0 U 300 3.0 U 1100 3.0 U 130 17 430
470 800 3.0 U 160 3.0 U 3.0 U 15 2700 2.5 J 2000 1.5 J 2.7 J 1.6 J 350 3.0 U 1500 3.0 U 120 16 450

3.0 U 3.0 U 16 3200 4.5 2100 3.0 U 370 2.30 J 11 560
750 930 1.90 J 12 5.1 3.0 U 220 2.20 J 14 1300 3.0 U 180

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Appendix I
Summary of Historical Arsenic Results in Groundwater

Shepley's Hill Landfill - Devens  Massachusetts

 Well ID Total or 
Dissolved  

 Sample Month-Year  Units  
Aug-91 µg/L
Dec-91 µg/L
Mar-93 µg/L
Jun-93 µg/L
Nov-96 µg/L

May-97 µg/L

Oct-97 µg/L

May-98 µg/L
Nov-98 µg/L
May-99 µg/L
Nov-99 µg/L
May-00 µg/L
Nov-00 µg/L
May-01 µg/L
Oct-01 µg/L
Nov-01 µg/L
May-02 µg/L
Oct-02 µg/L
May-03 µg/L
Nov-03 µg/L
May-04 µg/L
Nov-04 µg/L
Jun-05 µg/L
Jan-06 µg/L
Apr-06 µg/L
Jun-06 µg/L
Sep-06 µg/L
Dec-06 µg/L
Apr-07 µg/L
May-07 µg/L
Oct-07 µg/L
Apr-08 µg/L
Oct-08 µg/L
Jan-09 µg/L
Apr-09 µg/L
Oct-09 µg/L
Apr-10 µg/L
Jul-10 µg/L

Aug-10 µg/L
Sep-10 µg/L
Oct-10 µg/L
Apr-11 µg/L
Oct-11 µg/L
Apr-12 µg/L
Oct-12 µg/L
May-13 µg/L
Oct-13 µg/L
Nov-13 µg/L
Feb-14 µg/L
Apr-14 µg/L
Oct-14 µg/L
Jun-15 µg/L
Oct-15 µg/L
Jun-16 µg/L
Nov-16 µg/L
Jun-17 µg/L
Nov-17 µg/L
May-18 µg/L
Nov-18 µg/L
May-19 ug/L
Oct-19 ug/L
Nov-19 ug/L

Notes:
µg/l = microgram per liter
U = non detect
UJ = estimated non detect
J = estimated result

SHP-2016-
3A 
(D)

SHP-2016-
3B 
(D)

SHP-2016-
4A 
(D)

SHP-2016-
4B 
(D)

SHP-2016-
5A 
(D)

SHP-2016-
5B 
(D)

SHP-2016-
6A 
(D)

SHP-2016-
6B 
(D)

SHP-2016-
6C 
(D)

SHP-2016-
7A 
 (D)

SHP-2016-
7B 
(D)

EW-1² (D) EW-4² (D)

1500 2400

4.8 240 10 1100 2.3 J 620 520 830 320 81 7.9 1900 3500
7.0 270 4.6 1800 2.2 J 700 600 1300 280 12 11 1800 3500
3.2 240 3.8 1300 2.5 J 620 280 1300 210 84 200 1500 3300
4.5 240 1.5 J 1400 2.8 J 520 480 1300 300 200 150 1900 4000
4.0 230 3.0 U 1400 3.9 610 2800 1300 250 19 80 1500 2900
260 4.1

3.0 U 1500 3.2 720 860 1200 270 35 1600 3200

D = detected in lab blank
Shaded and bolded values exceed the MCL Standards for Arsenic of 10 ug/l
R = arsenic concentration of 25 J ug/L is rejected and not useable. The sample was collected underwater due to Sculley Road flooding conditions; therefore, the arsenic concentration is not representative of the arsenic levels at this location. 
² = extraction well sample collected at ATP port
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)

GV-1 10/26/2012 12:54 0.2 8.6 0 16 0 9.5 0.8 4 167 0.5 8.0 0 23 0 10.8 1.1 29.87
11/12/2013 8:46 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.2 0.0 29.98
10/17/2014 14:49 0.0 21.0 0.0 0.0 0.0 0.0 0.0 4 167 0.0 18.4 0.0 3.0 4.0 1.9 0.1 29.32
10/20/2015 9:21 0.0 20.8 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.0 29.90
10/18/2016 17:48 0.1 8.8 0.0 21 0.0 9.4 1.1 4 167 0.1 6.1 0.0 24 0.0 11.8 1.2 29.55
10/18/2017 15:05 0.0 19.6 0.0 0.0 0.0 1.0 0.0 4 167 0.0 11.4 0.0 12.0 0.0 6.9 0.3 29.98
10/18/2018 14:28 0.0 21.3 0.0 0.0 0.0 0.4 0.0 4 167 0.0 21.1 0.0 0.0 0.0 0.5 0.0 30.03
10/16/2019 14:07 0.0 9.1 0.0 64.0 0.0 8.4 1.3 4 167 0.0 5.6 0.0 66.0 0.0 11.0 3.3 29.71

GV-2 10/26/2012 13:05 0.4 9.9 0 87 0 9.6 4.3 4 167 0.6 4.0 0 >100 0 15.4 9.3 29.87
11/12/2013 8:56 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:40 0.0 20.8 1.0 0.0 0.0 0.1 0.0 4 167 0.0 15.2 0.0 68.0 4.0 5.1 3.5 29.32
10/20/2015 10:50 0.1 19.4 0.0 27.0 0.0 1.2 0.8 4 167 0.1 16.4 0.0 83.0 1.0 4.2 2.5 29.89
10/18/2016 17:43 0.1 8.7 0.0 99 0.0 10.3 4.9 4 167 0.0 3.9 0.0 100 0.0 14.8 7.2 29.55
10/18/2017 14:58 0.0 20.5 0.0 5.0 0.0 0.5 0.1 4 167 0.0 11.3 0.0 69.0 0.0 6.7 2.7 29.99
10/18/2018 14:23 0.0 21.6 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.6 0.0 0.0 0.0 0.1 0.0 30.03
10/16/2019 14:15 0.0 11.5 0.0 74.0 0.0 7.5 3.0 4 167 0.0 2.6 0.0 99.0 0.0 13.7 7.7 29.71

GV-3 10/26/2012 13:22 0.0 20.9 0 0 0 0.0 0.0 4 167 0.0 20.9 0 0 0 0.0 0.0 29.87
11/12/2013 9:09 0.1 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:25 0.0 20.7 0.0 0.0 0.0 0.0 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.0 29.32
10/20/2015 8:50 0.0 20.5 0.0 0.0 0.0 0.0 0.0 4 167 0.0 20.5 0.0 0.0 0.0 0.1 0.1 29.88
10/18/2016 17:31 0.0 18.3 0.0 13 0.0 1.8 0.6 4 167 0.0 19.9 0.0 0 0.0 0.0 0.0 29.55
10/18/2017 14:39 0.0 20.9 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.1 0.0 29.98
10/18/2018 14:12 0.0 21.3 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.4 0.0 0.0 0.0 0.0 0.0 30.03
10/16/2019 13:40 0.0 21.1 0.0 3.0 0.0 0.0 0.1 4 167 0.0 20.9 0.0 0.0 0.0 0.0 0.1 29.71

GV-4 10/26/2012 13:15 0.6 7.4 0 72 0 10.4 3.4 4 167 0.5 11.3 0 39 0 6.8 1.9 29.87
11/12/2013 9:18 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:33 0.0 18.0 0.0 21.0 5.0 2.5 1.0 4 167 0.2 1.8 0.0 100.0 0.0 14.3 8.1 29.32
10/20/2015 9:00 0.1 10.0 0.0 71.0 0.0 8.7 2.1 4 167 0.2 10.1 0.0 100.0 0.0 10.1 3.1 29.88
10/18/2016 17:37 0.2 8.7 0.0 80 0.0 11.0 4.0 4 167 0.2 5.2 0.0 100 0.0 14.0 5.3 29.55
10/18/2017 14:48 0.0 13.3 0.0 61.0 0.0 4.8 2.1 4 167 0.0 15.2 0.0 30.0 0.0 4.1 1.0 29.97
10/18/2018 14:18 0.0 21.5 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.5 0.0 0.0 0.0 0.0 0.0 30.03
10/16/2019 13:58 0.0 5.5 0.0 91.0 0.0 11.7 5.1 4 167 0.0 9.3 0.0 63.0 0.0 8.5 2.7 29.71

GV-5 10/26/2012 13:55 1.5 13.4 0 1 0 5.2 0.0 4 167 0.2 14.0 0 0 0 4.8 0.0 29.87
11/12/2013 9:48 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:02 0.0 6.9 0.0 0.0 5.0 6.7 0.0 4 167 0.0 5.9 0.0 0.0 5.0 7.9 0.0 29.32
10/20/2015 9:12 0.1 19.7 0.0 4.0 0.0 0.6 0.1 4 167 0.0 20.5 0.0 0.0 0.0 0.4 0.0 29.88
10/18/2016 17:01 0.0 14.2 0.0 0 0.0 5.0 0.0 4 167 0.0 12.4 0.0 0 0.0 6.3 0.0 29.55
10/18/2017 13:47 0.0 18.0 0.0 0.0 0.0 1.3 0.0 4 167 0.0 18.1 0.0 0.0 0.0 1.9 0.0 29.98
10/18/2018 12:58 0.0 21.7 0.0 0.0 0.0 0.1 0.0 4 167 0.0 21.8 0.0 1.0 0.0 0.1 0.1 30.02
10/16/2019 14:43 0.0 12.2 0.0 6.0 0.0 6.4 6.2 4 167 0.0 12.6 0.0 0.0 0.0 6.2 0.2 29.71

GV-6 10/26/2012 13:31 0.4 5.8 0 >100 0 12.8 7.5 4 167 0.7 5.7 0 85 0 11.4 4.2 29.87
11/12/2013 9:29 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:14 70.1 2.6 0.0 >100 3.0 14.3 8.0 4 167 0.1 0.5 0.0 >100 0.0 17.5 9.4 29.32
10/20/2015 13:16 0.0 3.3 0.0 100.0 0.0 13.7 7.6 4 167 0.0 1.7 0.0 100.0 0.0 14.8 7.8 29.88
10/18/2016 17:29 0.0 6.5 0.0 100 0.0 14.1 6.0 4 167 0.1 6.9 0.0 100 0.0 14.0 5.7 29.55
10/18/2017 14:31 0.0 14.8 0.0 46.0 0.0 4.0 1.0 4 167 0.0 14.3 0.0 49.0 0.0 43.0 1.8 29.97
10/18/2018 14:06 0.0 21.1 0.0 0.0 0.0 0.1 0.0 4 167 0.0 21.1 0.0 0.0 0.0 0.1 0.0 30.03
10/16/2019 13:38 1.0 1.6 0.0 97.0 0.0 14.4 6.5 4 167 0.0 1.6 0.0 51.0 0.0 14.7 5.4 29.71

GV-7 10/26/2012 14:15 0.5 1.1 0 >100 2 12.1 6.6 4 167 0.4 1.2 0 63 0 11.1 3.2 29.87
11/12/2013 9:57 0.0 20.7 0 0 0 0.1 0.0 4 167 0.0 20.5 0 0 0 0.1 0.0 29.98
10/17/2014 13:47 0.0 2.9 0.0 >100 0.0 11.4 7.6 4 167 0.0 0.6 0.0 >100 0.0 13.8 8.2 29.32
10/20/2015 11:30 0.0 5.4 0.0 100.0 0.0 11.6 8.2 4 167 0.0 1.1 0.0 100.0 1.0 14.1 7.9 29.89
10/18/2016 17:10 0.0 11.8 0.0 100 0.0 7.7 5.6 4 167 0.0 2.5 0.0 100 0.0 16.8 11.0 29.55
10/18/2017 13:37 0.0 18.2 0.0 10.0 0.0 0.9 0.3 4 167 0.0 18.6 0.0 5.0 0.0 0.8 0.0 29.98
10/18/2018 12:47 0.0 21.6 1.0 1.0 0.0 0.0 0.1 4 167 0.0 21.6 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 14:27 0.0 0.3 0.0 99.0 0.0 15.2 13.3 4 167 0.0 0.1 0.0 99.0 0.0 15.1 12.1 29.71

Initial Readings Post Purge Readings
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

GV-8 10/26/2012 14:05 0.7 10.1 0 1 0 7.0 0.1 4 167 0.1 9.1 0 0 1 7.4 0.0 29.87
11/12/2013 10:04 0.0 20.3 0 0 0 0.1 0.0 4 167 0.0 20.2 0 0 0 0.1 0.0 29.98
10/17/2014 13:54 0.0 6.7 0.0 15.0 6.0 6.6 0.8 4 167 0.0 5.8 0.0 9.0 6.0 7.7 0.4 29.32
10/20/2015 11:39 0.0 12.7 0.0 45.0 0.0 6.2 1.4 4 167 0.0 10.6 0.0 27.0 0.0 7.3 0.8 29.89
10/18/2016 16:53 0.0 13.6 0.0 9 0.0 5.2 0.4 4 167 0.0 8.1 0.0 2 0.0 9.6 0.1 29.55
10/18/2017 13:56 0.0 17.7 0.0 9.0 0.0 1.8 0.1 4 167 0.0 17.8 0.0 0.0 0.0 1.9 0.0 29.95
10/18/2018 12:52 0.0 21.7 1.0 0.0 0.0 0.1 0.0 4 167 0.0 21.5 0.0 0.0 0.0 0.1 0.0 30.02
10/16/2019 14:26 0.0 8.2 0.0 49.0 0.0 9.0 2.5 4 167 0.0 5.8 0.0 5.0 0.0 11.1 0.3 29.71

GV-9 10/26/2012 13:40 0.6 3.0 0 99 0 11.7 4.9 4 167 1.2 3.2 0 >100 0 18.1 22.0 29.87
11/12/2013 9:39 0.0 20.9 0 0 0 0.1 0.0 4 167 0.0 20.9 0 0 0 0.1 0.0 29.98
10/17/2014 14:10 0.2 1.0 0.0 >100 0.0 16.8 9.1 4 167 0.2 0.3 0.0 0.0 0.0 18.7 17.0 29.32
10/20/2015 13:24 0.2 7.1 0.0 100.0 0.0 11.2 5.9 4 167 0.4 0.7 0.0 100.0 0.0 19.1 17.8 29.88
10/18/2016 17:17 0.0 5.5 0.0 100 0.0 15.7 7.6 4 167 0.0 4.9 0.0 100 0.0 17.1 13.7 29.55
10/18/2017 14:23 0.0 14.9 0.0 49.0 0.0 3.3 1.5 4 167 0.0 10.1 0.0 100.0 0.0 9.1 10.3 29.98
10/18/2018 14:00 0.0 20.7 0.0 3.0 0.0 0.3 0.2 4 167 0.0 20.1 0.0 11.0 0.0 0.7 0.5 30.03
10/16/2019 13:27 0.0 0.0 0.0 40.0 0.0 16.0 8.8 4 167 0.0 0.1 0.0 99.0 0.0 17.0 13.1 29.71

GV-10 10/26/2012 14:22 0.3 2.8 0 50 2 10.5 2.6 4 167 0.2 4.0 0 30 2 9.5 1.5 29.87
11/12/2013 10:22 0.0 20.7 0 0 0 0.2 0.0 4 167 0.0 20.6 0 0 0 0.1 0.0 29.98
10/17/2014 13:30 0.0 1.9 0.0 55.0 0.0 11.6 2.7 4 167 0.0 1.3 0.0 54.0 0.0 12.1 2.7 29.32
10/20/2015 13:03 0.0 4.2 0.0 100.0 0.0 11.6 4.2 4 167 0.0 2.0 0.0 100.0 0.0 12.4 4.3 29.89
10/18/2016 16:40 0.0 6.1 0.0 100 0.0 14.4 8.4 4 167 0.0 2.2 0.0 100 0.0 16.3 7.8 29.55
10/18/2017 14:17 0.0 18.6 0.0 0.0 0.0 0.9 0.0 4 167 0.0 17.6 0.0 0.0 0.0 1.3 0.0 29.98
10/18/2018 12:41 0.0 21.6 1.0 0.0 0.0 0.0 0.0 4 167 0.0 21.6 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 13:17 0.0 1.1 0.0 51.0 0.0 14.1 3.0 4 167 0.0 2.0 0.0 45.0 0.0 13.6 2.4 29.71

GV-11 10/26/2012 14:30 0.2 11.8 0 9 0 5.2 0.5 4 167 0.1 11.3 0 16 0 5.1 0.8 29.87
11/12/2013 10:14 0.0 20.6 0 0 0 0.1 0.0 4 167 0.0 20.6 0 0 0 0.2 0.0 29.98
10/17/2014 13:37 0.0 13.3 0.0 5.0 4.0 4.9 0.2 4 167 0.0 6.9 0.0 2.0 6.0 5.0 1.0 29.32
10/20/2015 12:54 0.0 14.1 0.0 0.0 0.0 4.5 1.1 4 167 0.0 13.7 0.0 22.0 1.0 4.8 0.6 29.89
10/18/2016 16:46 0.1 13.8 0.0 23 0.0 4.9 1.1 4 167 0.0 12.2 0.0 15 0.0 5.6 0.7 29.55
10/18/2017 14:12 0.0 19.5 0.0 3.0 0.0 0.7 0.0 4 167 0.0 18.0 0.0 5.0 0.0 1.5 0.0 29.98
10/18/2018 12:35 0.0 21.3 0.0 0.0 0.0 0.0 0.0 4 167 0.0 21.4 0.0 0.0 0.0 0.1 0.0 30.02
10/16/2019 13:09 0.0 10.9 0.0 99.0 0.0 6.8 2.5 4 167 0.0 5.9 0.0 99.0 0.0 6.5 9.0 29.71

GV-12 10/26/2012 14:40 0.1 0.9 0 >100 0 9.3 6.1 4 167 0.2 1.0 0 >100 1 10.1 6.5 29.87
11/12/2013 11:00 0.0 20.4 0 0 0 0.2 0.0 4 167 0.0 20.6 0 0 0 0.2 0.0 29.98
10/17/2014 12:55 0.0 12.6 1.0 14.0 2.0 5.3 0.7 4 167 0.0 4.9 0.0 24.0 5.0 7.4 1.2 29.32
10/20/2015 13:35 0.1 7.5 0.0 100.0 0.0 10.2 8.3 4 167 0.0 0.8 0.0 100.0 0.0 14.6 11.8 29.88
10/18/2016 16:16 0.0 3.1 0.0 100 0.0 14.7 9.5 4 167 0.0 1.5 0.0 100 0.0 15.7 9.7 29.55
10/18/2017 13:11 0.0 20.5 0.0 0.0 0.0 0.2 0.0 4 167 0.0 20.3 0.0 0.0 10.0 0.4 0.0 29.99
10/18/2018 12:28 0.0 21.2 1.0 0.0 0.0 0.0 0.0 4 167 0.0 21.3 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 13:00 0.0 3.3 0.0 95.0 0.0 10.7 7.0 4 167 0.0 0.0 0.0 99.0 0.0 12.4 8.8 29.71

GV-13 10/26/2012 15:51 1.5 19.4 0 77 0 2.0 3.8 4 167 0.5 18.1 0 >100 0 3.7 5.2 29.77
11/12/2013 11:11 0.1 20.6 0 0 0 0.4 0.0 4 167 0.0 20.5 0 6 0 0.4 0.0 29.98
10/17/2014 10:01 0.0 20.9 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.7 0.0 0.0 0.0 0.2 0.0 29.40
10/20/2015 13:45 0.1 20.1 0.0 15.0 0.0 0.7 0.4 4 167 0.1 19.3 0.0 32.0 0.0 1.2 0.8 29.88
10/18/2016 8:44 0.0 19.6 0.0 0 0.0 0.3 0.0 4 167 0.0 19.7 0.0 0 0.0 0.1 0.0 29.73
10/18/2017 9:40 0.0 20.9 0.0 0.0 0.0 0.4 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.4 0.0 30.02
10/18/2018 9:04 0.0 20.9 0.0 0.0 0.0 0.1 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.1 0.0 30.06
10/16/2019 11:44 0.0 12.4 0.0 47.0 0.0 5.0 3.4 4 167 0.0 16.2 0.0 30.0 0.0 2.5 2.1 29.85

GV-14 10/26/2012 15:37 0.6 20.9 0 >100 0 15.7 29.5 4 167 0.5 3.0 0 >100 0 19.7 34.9 29.87
11/12/2013 12:30 0.2 11.2 0 >100 0 6.3 7.9 4 167 0.3 8.1 0 >100 0 8.3 10.3 29.91
10/17/2014 10:12 0.0 20.1 0.0 29.0 30.0 1.6 1.7 4 167 0.2 17.1 0.0 100.0 0.0 4.4 6.1 29.40
10/20/2015 14:00 0.1 20.4 0.0 15.0 0.0 0.6 0.3 4 167 0.0 13.9 0.0 100.0 0.0 7.0 11.9 29.88
10/18/2016 10:00 0.0 19.3 0.0 7 0.0 0.7 0.3 4 167 0.0 19.7 0.0 2 0.0 0.3 0.1 29.72
10/18/2017 10:20 0.0 20.5 0.0 0.0 0.0 0.6 0.0 4 167 0.0 20.9 0.0 0.0 0.0 0.3 0.0 30.02
10/18/2018 12:21 0.0 21.3 1.0 0.0 0.0 0.0 0.0 4 167 0.0 21.3 1.0 0.0 0.0 0.0 0.0 30.02
10/16/2019 11:55 0.0 20.6 0.0 99.0 0.0 0.2 0.2 4 167 0.0 3.7 0.0 99.0 0.0 15.1 29.3 29.85
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

GV-15 10/26/2012 15:27 1.0 1.5 0 >100 4 22.5 24.3 4 375 0.4 1.5 0 >100 1 22.6 23.9 29.87
11/12/2013 14:39 0.3 6.4 0 75 0 10.5 7.9 4 375 0.2 4.8 0 >100 0 11.4 8.6 29.91
10/17/2014 10:56 0.0 15.2 1.0 25.0 5.0 5.0 1.3 4 375 0.0 20.7 0.0 0.0 0.0 0.1 0.0 29.33
10/20/2015 16:15 0.1 20.6 0.0 23.0 0.0 0.7 0.6 4 375 0.1 3.1 0.0 100.0 0.0 21.2 24.9 29.88
10/18/2016 16:05 0.0 2.7 0.0 100 0.0 23.3 22.3 4 375 0.0 2.8 0.0 100 0.0 22.9 21.2 29.55
10/18/2017 13:02 0.0 16.9 0.0 35.0 0.0 2.4 1.1 4 375 0.0 16.0 0.0 42.0 0.0 3.2 1.4 29.98
10/18/2018 12:11 0.0 21.5 0.0 0.0 0.0 0.0 0.1 4 375 0.0 21.4 0.0 0.0 0.0 0.0 0.0 30.10
10/16/2019 12:10 0.0 1.8 0.0 99.0 0.0 21.9 23.5 4 375 0.0 0.0 0.0 99.0 0.0 21.0 26.5 29.85

GV-16 10/26/2012 14:50 0.3 1.2 0 >100 2 20.3 14.1 4 375 0.4 2.2 0 >100 2 20.3 13.7 29.87
11/12/2013 10:45 0.0 20.8 0 0 0 0.3 0.0 4 375 0.0 20.0 0 0 0 0.3 0.0 29.98
10/17/2014 13:04 0.0 1.2 0.0 100.0 0.0 19.5 15.8 4 375 0.1 0.7 0.0 100.0 0.0 20.2 17.0 29.32
10/20/2015 15:55 0.1 20.1 0.0 27.0 0.0 23.7 17.3 4 375 0.2 6.1 0.0 100.0 0.0 16.7 11.0 29.88
10/18/2016 16:22 0.0 1.7 0.0 100 0.0 25.5 19.9 4 375 0.0 1.9 0.0 100 0.0 25.5 19.9 29.55
10/18/2017 13:19 0.0 17.2 0.0 14.0 0.0 2.4 0.4 4 375 0.0 16.8 0.0 12.0 0.0 2.7 0.3 29.90
10/18/2018 12:00 0.0 21.6 0.0 0.0 0.0 0.0 0.0 4 375 0.0 21.7 0.0 0.0 0.0 0.0 0.0 30.10
10/16/2019 12:48 0.0 0.0 0.0 99.0 22.1 0.0 20.2 4 375 0.0 0.0 0.0 99.0 0.0 22.4 19.2 29.71

GV-17 10/26/2012 15:02 0.0 3.3 0 >100 2 22.7 20.7 4 375 0.3 2.7 0 >100 2 22.9 20.9 29.87
11/12/2013 10:30 0.0 20.5 0 0 0 0.3 0.0 4 375 0.0 20.0 0 0 0 0.3 0.0 29.98
10/17/2014 13:16 0.0 0.2 97.0 100.0 0.0 24.6 27.5 4 375 0.1 0.0 0.0 100.0 0.0 25.0 28.4 29.32
10/20/2015 16:08 0.2 2.2 0.0 100.0 0.0 23.2 21.5 4 375 0.1 1.1 0.0 100.0 0.0 24.3 22.8 29.88
10/18/2016 16:30 0.0 1.7 0.0 100 0.0 27.5 26.0 4 375 0.0 3.6 0.0 100 0.0 25.1 24.3 29.55
10/18/2017 13:27 0.0 16.1 0.0 20.0 0.0 2.4 0.4 4 375 0.0 15.8 0.0 21.0 0.0 3.2 0.6 29.94
10/18/2018 11:51 0.0 21.2 0.0 0.0 0.0 0.1 0.0 4 375 0.0 21.4 0.0 0.0 0.0 0.1 0.0 30.10
10/16/2019 12:36 0.0 2.6 0.0 99.0 0.0 23.4 25.6 4 375 0.0 0.0 0.0 99.0 0.0 23.4 26.1 29.71

GV-18 10/26/2012 15:15 0.5 5.3 0 >100 4 25.8 34.6 4 375 0.4 0.8 0 >100 3 26.3 35.5 29.87
11/12/2013 14:23 0.2 5.9 0 >100 0 15.5 16.2 4 375 0.2 3.2 0 >100 0 17.9 18.9 29.91
10/17/2014 11:12 0.0 20.8 0.0 0.0 0.0 0.1 0.0 4 375 0.0 20.7 0.0 0.0 0.0 0.1 0.0 29.33
10/20/2015 16:25 0.1 5.6 0.0 100.0 0.0 21.2 29.1 4 375 0.2 8.8 0.0 100.0 0.0 17.1 24.1 29.88
10/18/2016 15:55 0.0 4.8 0.0 100 0.0 22.9 25.2 4 375 0.0 2.6 0.0 100 0.0 26.4 29.3 29.55
10/18/2017 12:55 0.0 20.2 0.0 7.0 0.0 0.5 0.1 4 375 0.0 20.3 0.0 0.0 0.0 0.5 0.1 29.98
10/18/2018 11:40 0.0 20.9 0.0 0.0 0.0 0.2 0.0 4 375 0.0 21.2 0.0 0.0 0.0 0.1 0.0 30.10
10/16/2019 12:21 0.0 0.7 0.0 99.0 0.0 21.3 23.4 4 375 0.0 1.0 0.0 99.0 0.0 21.2 23.4 29.71

LGP-01-01X 10/26/2012 7:55 0.0 20.9 0 0 0 0.7 0.0 2 83 0.0 20.3 0 0 0 0.7 0.0 29.88
11/12/2013 7:36 0.0 20.8 0 0 0 0.4 0.0 2 83 0.0 20.9 0 0 0 0.5 0.0 29.98
10/17/2014 15:00 0.0 20.4 0.0 0.0 0.0 0.6 0.0 2 83 0.0 20.6 0.0 0.0 0.0 0.6 0.0 29.32
10/20/2015 9:45 0.0 20.6 0.0 0.0 0.0 0.7 0.0 2 83 0.0 20.5 0.0 0.0 0.0 0.7 0.0 29.90
10/18/2016 17:56 0.0 18.9 0.0 0 0.0 1.4 0.0 2 83 0.0 19.3 0.0 0 0.0 0.9 0.0 29.55
10/18/2017 8:55 0.0 20.3 0.0 0.0 0.0 0.8 0.0 2 83 0.0 20.4 0.0 0.0 0.0 0.9 0.0 30.00
10/18/2018 14:48 0.0 20.9 0.0 0.0 0.0 1.0 0.0 2 83 0.0 20.9 0.0 0.0 0.0 1.0 0.0 30.03
10/16/2019 15:37 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 83 0.0 21.1 0.0 0.0 0.0 0.5 0.1 29.64

LGP-09-01XA 10/26/2012 8:00 0.0 20.3 0 0 0 0.8 0.0 2 157 0.0 20.4 0 0 0 0.8 0.0 29.89
11/12/2013 7:42 0.0 20.9 0 0 0 0.7 0.0 2 157 0.0 20.9 0 0 0 0.7 0.0 29.98
10/17/2014 15:03 0.4 20.6 0.0 0.0 0.0 0.6 0.0 2 157 0.0 20.7 0.0 0.0 0.0 0.6 0.0 29.32
10/20/2015 9:33 0.0 20.8 0.0 0.0 0.0 0.8 0.0 2 157 0.0 20.3 0.0 0.0 0.0 0.9 0.0 29.90
10/18/2016 18:01 0.0 19.7 0.0 0 0.0 0.5 0.0 2 157 0.0 19.6 0.0 0 0.0 0.6 0.0 29.55
10/18/2017 9:00 0.0 20.2 0.0 0.0 0.0 0.8 0.0 2 157 0.0 20.2 0.0 0.0 0.0 1.0 0.0 30.00
10/18/2018 14:43 0.0 20.6 0.0 0.0 0.0 1.2 0.0 2 157 0.0 20.6 0.0 0.0 0.0 1.2 0.0 30.03
10/16/2019 15:48 0.0 21.0 0.0 0.0 0.0 0.5 0.1 2 157 0.0 21.2 0.0 0.0 0.0 0.6 0.1 29.64

LGP-09-01XB 10/26/2012 8:06 0.1 20.9 0 0 0 0.9 0.0 2 259 0.0 20.9 0 0 0 0.9 0.0 29.89
11/12/2013 7:50 0.2 20.9 0 0 0 0.2 0.0 2 259 0.0 20.9 0 0 0 1.0 0.0 29.98
10/17/2014 15:02 0.7 20.5 0.0 0.0 0.0 0.6 0.0 2 157 0.0 20.6 0.0 0.0 0.0 0.6 0.0 29.32
10/20/2015 9:40 0.0 20.2 0.0 0.0 0.0 0.9 0.0 2 157 0.0 20.2 0.0 0.0 0.0 0.9 0.0 29.90
10/18/2016 18:05 0.0 19.5 0.0 0 0.0 0.7 0.0 2 157 0.0 19.5 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 9:05 1.0 20.1 0.0 0.0 0.0 1.0 0.0 2 157 0.0 20.1 0.0 0.0 0.0 1.0 0.0 30.00
10/18/2018 14:38 0.0 20.8 0.0 1.0 0.0 0.9 0.1 2 157 0.0 20.6 0.0 0.0 0.0 1.0 0.0 30.03
10/16/2019 15:43 0.0 20.8 0.0 0.0 0.0 0.7 0.1 2 157 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-01-02X 10/26/2012 8:26 0.0 19.8 0 0 0 1.4 0.0 2 83 0.0 20.2 0 0 0 1.5 0.0 29.89
11/12/2013 8:02 0.0 20.9 0 0 0 0.9 0.0 2 83 0.0 20.8 0 0 0 0.9 0.0 29.98
10/17/2014 15:18 0.0 20.2 0.0 0.0 0.0 0.8 0.0 2 83 0.0 20.2 0.0 0.0 0.0 0.9 0.0 29.32
10/20/2015 9:58 0.0 20.3 0.0 0.0 0.0 1.1 0.0 2 83 0.0 20.2 0.0 0.0 0.0 1.3 0.0 29.90
10/18/2016 18:09 0.0 19.4 0.0 0 0.0 1.0 0.0 2 83 0.0 19.3 0.0 0 0.0 1.2 0.0 29.55
10/18/2017 9:18 0.0 19.9 0.0 0.0 0.0 1.3 0.0 2 83 0.0 20.0 0.0 0.0 0.0 1.2 0.0 30.01
10/18/2018 15:01 0.0 18.7 0.0 0.0 0.0 3.2 0.0 2 83 0.0 18.8 1.0 0.0 0.0 3.2 0.0 30.03
10/16/2019 15:28 0.0 20.8 0.0 0.0 0.0 0.9 0.1 2 83 0.0 20.8 0.0 0.0 0.0 0.9 0.1 29.64

LGP-09-02X 10/26/2012 8:20 0.1 19.6 0 0 0 1.7 0.0 2 204 0.0 19.7 0 0 0 1.7 0.0 29.89
11/12/2013 8:07 0.2 20.9 0 0 0 1.1 0.0 2 204 0.1 20.6 0 0 0 1.3 0.0 29.98
10/17/2014 15:20 0.0 20.2 0.0 0.0 0.0 1.0 0.0 2 204 0.0 20.3 1.0 0.0 0.0 1.1 0.0 29.32
10/20/2015 9:52 0.0 20.1 0.0 0.0 0.0 1.4 0.0 2 204 0.0 20.0 0.0 0.0 0.0 0.3 0.0 29.90
10/18/2016 18:12 0.0 19.4 0.0 0 0.0 1.0 0.0 2 204 0.0 19.5 0.0 0 0.0 0.9 0.0 29.55
10/18/2017 9:13 0.0 19.8 0.0 0.0 0.0 1.1 0.0 2 204 0.0 19.9 0.0 0.0 0.0 1.2 0.0 30.00
10/18/2018 14:56 0.0 18.9 1.0 0.0 0.0 3.2 0.0 2 204 0.0 18.5 2.0 0.0 0.0 3.5 0.0 30.03
10/16/2019 15:26 0.0 20.7 0.0 0.0 0.0 1.1 0.1 2 204 0.0 20.9 0.0 0.0 0.0 1.2 0.2 29.64

LGP-01-03X 10/26/2012 8:47 0.0 20.2 0 0 0 1.1 0.0 2 83 0.0 20.2 0 0 0 1.1 0.0 29.91
11/12/2013 8:15 0.0 20.8 0 0 0 0.9 0.0 2 83 0.0 20.7 0 0 0 0.9 0.0 29.98
10/17/2014 15:29 0.0 20.2 0.0 0.0 0.0 0.8 0.0 2 83 0.0 20.2 0.0 0.0 0.0 0.8 0.0 29.32
10/20/2015 10:10 0.0 20.3 0.0 0.0 0.0 1.1 0.0 2 83 0.0 20.3 0.0 0.0 0.0 1.1 0.0 29.90
10/18/2016 18:15 0.0 19.6 0.0 0 0.0 0.7 0.0 2 83 0.0 19.6 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 8:40 0.0 20.2 0.0 0.0 0.0 1.0 0.0 2 83 0.0 20.1 0.0 0.0 0.0 1.2 0.0 30.00
10/18/2018 15:07 0.0 19.9 1.0 0.0 0.0 1.8 0.0 2 83 0.0 20.0 0.0 0.0 0.0 1.6 0.0 30.03
10/16/2019 15:22 0.0 20.8 0.0 0.0 0.0 0.8 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.8 0.1 29.64

LGP-09-03X 10/26/2012 8:40 0.4 19.8 0 0 0 1.4 0.0 2 167 0.0 19.9 0 0 0 1.5 0.0 29.91
11/12/2013 8:20 0.1 20.7 0 0 0 1.2 0.0 2 167 0.0 20.6 0 0 0 1.3 0.0 29.98
10/17/2014 15:31 0.5 20.1 0.0 0.0 0.0 1.0 0.0 2 167 0.0 20.8 0.0 0.0 0.0 0.3 0.0 29.32
10/20/2015 10:19 0.0 20.1 0.0 0.0 0.0 1.2 0.0 2 167 0.0 20.2 0.0 0.0 0.0 1.3 0.0 29.90
10/18/2016 18:19 0.0 19.4 0.0 0 0.0 0.9 0.0 2 167 0.0 19.4 0.0 0 0.0 1.0 0.0 29.55
10/18/2017 8:46 0.0 19.8 0.0 0.0 0.0 1.5 0.0 2 167 0.0 19.8 0.0 0.0 0.0 1.6 0.0 30.00
10/18/2018 15:12 0.0 19.8 0.0 0.0 0.0 1.9 0.0 2 167 0.0 19.6 0.0 0.0 0.0 2.0 0.0 30.03
10/16/2019 15:16 0.0 20.8 0.0 0.0 0.0 1.0 0.1 2 167 0.0 20.7 0.0 0.0 0.0 1.0 0.1 29.64

LGP-01-04X 10/26/2012 8:54 0.0 20.5 0 0 0 0.8 0.0 2 83 0.0 20.9 0 0 0 0.8 0.0 29.91
11/12/2013 8:27 0.0 20.9 0 0 0 0.5 0.0 2 83 0.0 20.9 0 0 0 0.5 0.0 29.98
10/17/2014 15:38 0.0 20.5 0.0 0.0 0.0 0.5 0.0 2 83 0.0 20.5 0.0 0.0 0.0 0.5 0.0 29.32
10/20/2015 11:11 0.0 20.1 0.0 0.0 0.0 0.7 0.0 2 83 0.0 20.2 0.0 0.0 0.0 0.8 0.0 29.89
10/18/2016 18:23 0.0 19.7 0.0 0 0.0 0.5 0.0 2 83 0.0 19.6 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 8:20 0.0 20.4 0.0 0.0 0.0 0.8 0.1 2 83 0.0 20.3 0.0 0.0 0.0 1.0 0.1 30.00
10/18/2018 15:20 0.0 20.4 0.0 0.0 0.0 1.6 0.0 2 83 0.0 20.4 0.0 0.0 0.0 1.6 0.0 30.03
10/16/2019 15:05 0.0 20.9 0.0 0.0 0.0 0.5 0.1 2 83 0.0 20.9 0.0 0.0 0.0 0.5 0.2 29.65

LGP-09-04X 10/26/2012 9:00 0.0 20.4 0 0 0 0.8 0.0 2 120 0.0 20.4 0 0 0 0.9 0.0 29.91
11/12/2013 8:33 0.1 20.9 0 0 0 0.6 0.0 2 120 0.0 20.8 0 0 0 0.7 0.0 29.98
10/17/2014 15:40 0.1 20.6 0.0 0.0 0.0 0.5 0.0 2 120 0.0 20.5 0.0 0.0 0.0 0.5 0.0 29.32
10/20/2015 11:18 0.0 20.8 0.0 0.0 0.0 0.8 0.0 2 120 0.0 20.3 0.0 0.0 0.0 0.9 0.0 29.89
10/18/2016 18:27 0.0 19.7 0.0 0 0.0 0.6 0.0 2 120 0.0 19.6 0.0 0 0.0 0.7 0.0 29.55
10/18/2017 8:27 0.0 20.5 0.0 0.0 0.0 0.6 0.0 2 120 0.0 20.3 0.0 0.0 0.0 1.0 0.0 30.00
10/18/2018 15:24 0.0 19.9 0.0 0.0 0.0 1.8 0.0 2 120 0.0 19.7 0.0 0.0 0.0 1.9 0.0 30.03
10/16/2019 15:11 0.0 21.0 0.0 0.0 0.0 0.2 0.1 2 120 0.0 21.0 0.0 0.0 0.0 0.6 0.1 29.65

LGP-05-05X 10/26/2012 9:10 0.3 14.4 0 3 0 7.1 0.2 2 93 0.0 12.4 0 0 0 9.7 0.0 29.91
11/12/2013 14:10 0.2 17.1 0 13 0 7.6 0.4 2 93 0.1 18.1 0 2 0 5.6 0.0 29.91
10/17/2014 11:43 0.0 2.5 1.0 100.0 0.0 17.1 12.2 2 93 0.2 0.0 1.0 100.0 0.0 29.7 30.1 29.33
10/20/2015 15:35 0.2 14.4 0.0 6.0 0.0 6.0 0.0 2 93 0.3 1.1 0.0 44.0 0.0 18.9 1.5 29.88
10/18/2016 15:41 0.0 8.0 0.0 100 0.0 16.7 9.7 2 93 0.0 2.6 0.0 100 0.0 27.6 16.7 29.65
10/18/2017 11:55 0.0 15.2 0.0 40.0 0.0 8.1 1.5 2 93 0.0 14.3 0.0 0.0 0.0 6.9 0.0 30.00
10/18/2018 11:27 0.0 14.9 1.0 66.0 0.0 8.7 3.3 2 93 0.0 19.5 1.0 6.0 0.0 2.6 0.3 30.10
10/16/2019 8:33 0.0 11.7 0.0 12.0 0.0 11.7 0.8 2 93 0.0 9.9 0.0 0.0 0.0 0.1 0.2 29.95
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-09-05X 10/26/2012 9:18 2.5 10.6 0 30 0 14.4 1.5 2 167 0.2 9.3 0 0 0 13.0 0.0 29.91
11/12/2013 14:15 0.8 10.4 0 42 0 14.2 2.4 2 167 0.1 11.4 0 0 0 13.0 0.0 29.91
10/17/2014 11:45 0.3 1.7 1.0 100.0 0.0 20.2 16.0 2 167 0.3 0.0 1.0 100.0 0.0 30.1 33.5 29.33
10/20/2015 15:40 0.6 9.3 0.0 65.0 0.0 13.1 1.7 2 167 0.3 0.5 0.0 100.0 0.0 24.7 9.1 29.88
10/18/2016 15:36 0.0 6.1 0.0 100 0.0 20.5 13.2 2 167 0.0 1.6 0.0 100 0.0 30.1 21.9 29.65
10/18/2017 11:48 0.0 10.6 0.0 100.0 0.0 13.8 4.6 2 167 0.0 12.8 0.0 0.0 0.0 9.4 0.0 30.00
10/18/2018 11:32 1.0 18.0 1.0 34.0 0.0 5.1 1.7 2 167 0.0 19.3 1.0 3.0 0.0 2.8 0.2 30.10
10/16/2019 8:43 0.55 22.0 0.0 53.0 0.0 0.2 0.2 2 167 0.0 3.0 0.0 31.0 0.0 0.2 0.2 29.95

LGP-05-06X 10/26/2012 9:37 0.0 17.5 0 0 0 0.0 0.0 2 93 0.0 15.9 0 0 0 4.9 0.0 29.91
11/12/2013 14:01 0.1 18.7 0 2 0 2.6 0.0 2 93 0.1 19.7 0 2 0 2.7 0.0 29.91
10/17/2014 11:34 0.0 17.2 0.0 0.0 0.0 3.0 0.0 2 93 0.0 16.5 0.0 0.0 5.0 3.6 0.0 29.33
10/20/2015 15:23 0.0 17.0 0.0 0.0 0.0 3.7 0.0 2 93 0.0 17.3 0.0 0.0 0.0 3.5 0.0 29.88
10/18/2016 15:29 0.0 16.8 0.0 0 0.0 3.0 0.0 2 93 0.0 16.3 0.0 0 0.0 3.5 0.0 29.65
10/18/2017 11:36 0.0 17.6 0.0 0.0 0.0 2.7 0.0 2 93 0.0 17.6 0.0 0.0 0.0 3.5 0.0 30.00
10/18/2018 11:20 0.0 14.2 2.0 0.0 0.0 5.3 0.0 2 93 0.0 14.6 2.0 0.0 0.0 5.2 0.0 30.10
10/16/2019 9:00 0.0 18.3 0.0 0.0 0.0 2.3 0.2 2 93 0.0 18.8 0.0 0.0 0.0 2.5 0.2 29.93

LGP-09-06X 10/26/2012 9:28 0.2 10.2 0 0 0 8.6 0.0 2 120 0.0 10.9 0 0 0 8.4 0.0 29.91
11/12/2013 14:06 0.1 15.5 0 1 0 5.8 0.0 2 120 0.1 15.7 0 1 0 5.8 0.0 29.91
10/17/2014 11:32 0.5 6.9 7.0 0.0 5.0 6.2 0.0 2 120 0.0 6.6 1.0 0.0 5.0 6.5 0.0 29.32
10/20/2015 15:30 0.2 14.1 0.0 0.0 0.0 5.6 0.0 2 120 0.0 14.1 0.0 0.0 0.0 5.8 0.0 29.88
10/18/2016 15:23 0.0 14.4 0.0 0 0.0 5.0 0.0 2 120 0.0 13.7 0.0 0 0.0 5.5 0.0 29.65
10/18/2017 11:41 0.0 14.4 0.0 0.0 0.0 6.1 0.0 2 120 0.0 14.5 0.0 0.0 0.0 6.1 0.0 30.01
10/18/2018 11:15 0.0 9.5 0.0 0.0 0.0 10.1 0.0 2 120 0.0 11.6 1.0 0.0 0.0 8.5 0.0 30.10
10/16/2019 8:52 0.0 16.2 0.0 0.0 0.0 0.2 0.2 2 120 0.0 16.1 0.0 0.0 0.0 5.0 0.2 29.93

LGP-05-07X 10/26/2012 9:45 0.1 15.4 0 0 0 7.7 0.0 2 65 0.0 13.2 0 0 0 6.8 0.0 29.91
11/12/2013 13:55 0.1 19.8 0 1 0 2.0 0.0 2 65 0.0 19.6 0 0 0 2.7 0.0 29.91
10/17/2014 11:25 0.1 1.1 0.0 100.0 0.0 20.6 10.4 2 65 0.2 0.0 0.0 100.0 0.0 21.9 8.4 29.33
10/20/2015 15:17 0.1 10.8 0.0 0.0 0.0 7.3 0.0 2 65 0.0 8.1 0.0 0.0 0.0 12.7 0.0 29.88
10/18/2016 15:15 0.1 10.7 0.0 4 0.0 10.4 0.2 2 65 0.0 9.4 0.0 0 0.0 11.9 0.0 29.65
10/18/2017 11:27 0.0 17.9 0.0 0.0 0.0 3.9 0.0 2 65 0.0 18.4 0.0 0.0 0.0 3.8 0.0 30.01
10/18/2018 11:08 0.0 12.5 1.0 7.0 0.0 10.5 0.4 2 65 0.0 16.3 0.0 0.0 0.0 6.7 0.0 30.10
10/16/2019 9:09 0.0 18.2 0.0 0.0 0.0 3.7 0.2 2 65 0.0 15.4 0.0 0.0 0.0 6.0 0.2 NR

LGP-05-08X 10/26/2012 9:55 0.8 9.8 0 0 0 4.4 0.0 2 93 0.0 7.7 0 0 0 13.5 0.0 29.91
11/12/2013 13:42 0.1 17.7 0 0 0 5.2 0.0 2 93 0.0 14.1 0 0 0 8.6 0.0 29.91
10/17/2014 11:38 0.3 3.8 20.0 17.0 1.0 13.2 0.9 2 93 0.2 0.0 0.0 69.0 4.0 19.8 3.4 29.33
10/20/2015 15:05 0.0 16.9 0.0 0.0 0.0 7.2 0.0 2 93 0.0 4.7 0.0 0.0 0.0 14.8 0.0 29.88
10/18/2016 15:10 0.0 9.7 0.0 2 0.0 10.4 0.1 2 93 0.0 1.8 0.0 8 0.0 10.1 0.4 29.65
10/18/2017 11:18 0.0 12.4 0.0 0.0 0.0 0.4 0.0 2 93 0.0 10.7 0.0 0.0 0.0 10.3 0.0 30.01
10/18/2018 10:50 0.0 20.9 1.0 0.0 0.0 0.4 0.0 2 93 0.0 17.6 1.0 0.0 0.0 2.5 0.0 30.10
10/16/2019 9:25 0.0 15.7 0.0 0.0 0.0 6.6 0.2 2 93 0.0 7.0 0.0 0.0 0.0 14.5 0.2 29.93

LGP-09-08X 10/26/2012 10:05 0.8 5.6 0 0 1 3.8 0.0 2 185 0.1 2.2 0 4 0 18.6 0.2 29.91
11/12/2013 13:48 0.2 7.7 0 7 0 14.6 0.2 2 185 0.1 1.8 0 3 0 18.7 0.0 29.91
10/17/2014 10:40 0.4 1.0 0.0 21.0 5.0 17.2 1.1 2 185 0.3 0.0 0.0 90.0 4.0 20.3 4.4 29.40
10/20/2015 15:10 0.1 10.5 0.0 5.0 0.0 13.9 0.0 2 185 0.1 0.7 0.0 9.0 0.0 20.3 0.3 29.88
10/18/2016 15:05 0.1 8.4 0.0 13 0.0 12.0 0.6 2 185 0.2 4.4 0.0 27 0.0 19.3 1.3 29.65
10/18/2017 11:09 0.0 7.3 0.0 11.0 0.0 15.0 0.5 2 185 0.0 7.8 0.0 0.0 0.0 14.4 0.0 30.01
10/18/2018 10:56 0.0 8.4 2.0 4.0 0.0 15.7 0.2 2 185 0.0 7.8 2.0 0.0 0.0 16.1 0.0 30.10
10/16/2019 9:18 0.0 5.9 0.0 0.0 0.0 16.5 0.2 2 185 0.0 2.8 0.0 5.0 0.0 19.3 0.3 NR

LGP-05-09X 10/26/2012 10:15 0.1 13.8 0 0 0 7.2 0.0 2 93 0.0 13.2 0 0 0 7.9 0.0 29.91
11/12/2013 13:27 0.0 16.9 0 0 0 6.0 0.0 2 93 0.0 18.1 0 0 0 5.4 0.0 29.91
10/17/2014 8:46 0.0 5.8 0.0 0.0 0.0 9.0 0.0 2 93 0.0 0.5 0.0 0.0 0.0 16.7 0.0 29.40
10/20/2015 14:55 0.0 16.0 0.0 0.0 0.0 5.1 0.0 2 93 0.0 14.0 0.0 0.0 0.0 6.6 0.0 29.88
10/18/2016 14:58 0.0 10.6 0.0 0 0.0 9.0 0.0 2 93 0.0 8.3 0.0 0 0.0 11.4 0.0 29.65
10/18/2017 10:56 0.0 14.3 0.0 0.0 0.0 7.2 0.0 2 93 0.0 14.0 0.0 0.0 0.0 7.5 0.0 30.01
10/18/2018 10:32 0.0 8.7 1.0 4.0 0.0 13.7 0.2 2 93 0.0 9.9 1.0 0.0 0.0 12.9 0.0 30.10
10/16/2019 9:53 0.0 14.4 0.0 0.0 0.0 15.2 0.2 2 93 0.0 20.9 0.0 0.0 0.0 7.4 0.2 29.86
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-09-09X 10/26/2012 10:25 0.4 17.5 0 0 0 1.0 0.0 2 185 0.1 7.3 0 4 0 13.1 0.0 29.91
11/12/2013 13:32 0.2 11.9 0 0 0 10.2 0.0 2 185 0.0 5.2 0 0 0 15.0 0.0 29.91
10/17/2014 8:49 0.0 20.7 0.0 0.0 0.0 0.1 0.0 2 185 0.0 0.2 0.0 28.0 6.0 18.5 1.4 29.40
10/20/2015 15:00 0.1 11.3 0.0 0.0 0.0 9.7 0.0 2 185 0.0 3.7 0.0 0.0 6.0 16.7 0.0 29.88
10/18/2016 14:48 0.1 5.9 0.0 5 0.0 13.5 0.2 2 185 0.0 1.8 0.0 2 0.0 18.2 0.1 29.65
10/18/2017 11:00 0.0 10.5 0.0 5.0 0.0 0.1 0.0 2 185 0.0 10.5 0.0 0.0 0.0 11.1 0.0 30.01
10/18/2018 10:26 1.0 6.7 1.0 32.0 0.0 15.1 1.6 2 185 0.0 7.1 1.0 2.0 0.0 15.2 0.1 30.10
10/16/2019 9:37 0.0 10.1 0.0 0.0 0.0 10.9 0.2 2 185 0.0 5.4 0.0 0.0 0.0 15.3 0.2 29.93

LGP-05-10X 10/26/2012 10:51 0.1 14.6 0 0 0 4.6 0.0 2 93 0.1 10.1 0 0 0 10.5 0.0 29.89
11/12/2013 13:15 0.0 20.2 0 0 0 1.9 0.0 2 93 0.0 19.0 0 0 0 4.1 0.0 29.91
10/17/2014 9:07 0.0 2.3 0.0 10.0 0.0 16.4 8.0 2 93 0.0 0.0 0.0 100.0 0.0 21.4 14.0 29.40
10/20/2015 14:40 0.0 14.8 0.0 0.0 0.0 5.3 0.0 2 93 0.0 6.7 0.0 0.0 0.0 10.2 0.0 29.88
10/18/2016 14:38 0.3 8.3 0.0 46 0.0 11.7 2.3 2 93 0.0 1.6 0.0 100 0.0 20.1 5.2 29.65
10/18/2017 10:47 0.0 16.9 0.0 0.0 0.0 3.2 0.0 2 93 0.0 15.4 0.0 0.0 0.0 6.1 0.0 30.02
10/18/2018 10:05 0.0 19.3 1.0 7.0 0.0 2.8 0.4 2 93 0.0 20.0 1.0 0.0 0.0 2.3 0.0 30.10
10/16/2019 10:06 0.0 15.4 0.0 0.0 0.0 5.2 0.2 2 93 0.0 8.3 0.0 0.0 0.0 11.9 0.2 29.86

LGP-09-10X 10/26/2012 11:00 0.1 17.2 0 0 0 9.5 0.0 2 148 0.1 7.0 0 0 0 14.4 0.0 29.89
11/12/2013 13:20 0.1 15.0 0 0 0 8.3 0.0 2 148 0.0 14.3 0 0 0 8.9 0.0 29.91
10/17/2014 9:09 0.0 1.2 0.0 100.0 0.0 19.8 14.0 2 148 0.1 0.0 0.0 100.0 0.0 23.1 20.5 29.40
10/20/2015 14:45 0.1 10.4 0.0 0.0 0.0 9.7 0.0 2 148 0.0 2.9 0.0 5.0 0.0 16.5 0.0 29.88
10/18/2016 14:32 0.0 6.1 0.0 100 0.0 15.9 6.2 2 148 0.0 1.4 0.0 100 0.0 22.0 10.1 29.65
10/18/2017 10:42 0.0 18.6 0.0 0.0 0.0 2.2 0.0 2 148 0.0 12.0 0.0 0.0 0.0 9.8 0.0 30.02
10/18/2018 10:11 0.0 20.8 1.0 0.0 0.0 1.6 0.0 2 148 1.0 12.1 1.0 0.0 0.0 11.8 0.0 30.10
10/16/2019 10:15 0.0 2.5 0.0 5.0 0.0 14.1 0.3 2 148 0.0 2.7 0.0 7.0 0.0 17.7 0.5 29.86

LGP-05-11X 10/26/2012 10:35 0.2 15.9 0 0 0 12.6 0.0 2 83 0.0 9.8 0 0 0 10.8 0.0 29.91
11/12/2013 13:02 0.1 19.2 0 0 0 2.8 0.0 2 83 0.1 16.1 0 0 0 6.5 0.0 29.91
10/17/2014 9:20 0.1 3.1 0.0 44.0 5.0 13.2 2.2 2 83 0.0 0.0 0.0 100.0 0.0 19.8 8.7 29.40
10/20/2015 14:25 0.1 15.5 0.0 0.0 0.0 5.5 0.0 2 83 0.0 8.5 0.0 0.0 0.0 11.6 0.0 29.88
10/18/2016 14:22 0.2 7.8 0.0 24 0.0 11.7 1.2 2 83 0.1 2.7 0.0 54 0.0 17.8 2.7 29.65
10/18/2017 10:09 0.0 12.9 0.0 4.0 0.0 9.1 0.1 2 83 0.0 10.4 0.0 0.0 0.0 12.0 0.0 30.02
10/18/2018 9:58 1.0 11.1 1.0 5.0 0.0 13.0 0.3 2 83 1.0 14.2 1.0 25.0 0.0 11.1 1.3 30.06
10/16/2019 10:36 0.0 14.8 0.0 0.0 0.0 5.6 0.2 2 83 0.0 8.5 0.0 0.0 0.0 10.9 0.2 29.86

LGP-09-11X 10/26/2012 10:41 1.0 1.5 0 54 0 10.5 0.8 2 139 0.2 0.8 0 3 0 18.8 0.1 29.91
11/12/2013 13:10 0.4 12.2 0 0 0 9.1 0.0 2 139 0.1 14.0 0 0 0 8.7 0.0 29.91
10/17/2014 9:22 0.0 16.1 0.0 26.0 5.0 12.6 1.9 2 139 0.2 20.5 0.0 1.0 3.0 0.9 0.2 29.40
10/20/2015 14:30 0.3 7.7 0.0 20.0 0.0 14.1 0.5 2 139 0.1 2.9 0.0 2.0 3.0 17.2 0.0 29.88
10/18/2016 14:10 0.1 3.8 0.0 61 0.0 16.3 3.0 2 139 0.1 2.7 0.0 100 0.0 18.4 5.8 29.65
10/18/2017 10:17 0.0 8.9 0.0 18.0 0.0 15.2 1.0 2 139 0.0 6.5 0.0 0.0 0.0 15.8 0.0 30.02
10/18/2018 9:51 0.0 8.1 0.0 85.0 0.0 14.1 4.3 2 139 0.0 2.9 1.0 24.0 0.0 18.7 1.2 30.06
10/16/2019 10:30 0.0 6.8 0.0 0.0 0.0 11.9 0.2 2 139 0.0 4.6 0.0 0.0 0.0 15.0 0.2 29.86

LGP-05-13X 10/26/2012 11:21 0.0 18.0 0 0 0 5.4 0.0 2 56 0.0 13.3 0 0 0 6.8 0.0 29.88
11/12/2013 12:43 0.1 19.5 0 0 0 1.6 0.0 2 56 0.0 19.8 0 0 0 2.4 0.0 29.91
10/17/2014 9:35 0.0 1.3 0.0 56.0 4.0 14.3 2.0 2 56 0.1 0.0 0.0 100.0 0.0 15.3 6.7 29.40
10/20/2015 14:20 0.1 14.8 0.0 0.0 0.0 4.4 0.0 2 56 0.1 9.5 0.0 0.0 0.0 8.2 0.0 29.88
10/18/2016 9:40 0.0 14.8 0.0 0 0.0 5.0 0.0 2 56 0.0 13.3 0.0 0 0.0 6.6 0.0 29.72
10/18/2017 10:00 0.0 18.0 0.0 0.0 0.0 3.2 0.0 2 56 0.0 16.9 0.0 0.0 0.0 4.3 0.0 30.03
10/18/2018 9:39 0.0 18.6 0.0 2.0 0.0 3.1 0.1 2 56 0.0 18.5 1.0 0.0 0.0 3.8 0.0 30.06
10/16/2019 11:16 0.0 17.0 0.0 0.0 0.0 3.8 0.2 2 56 0.0 12.5 0.0 0.0 0.0 6.6 0.2 29.85

LGP-05-14X 10/26/2012 11:30 0.0 6.1 0 0 0 13.3 0.0 2 93 0.0 8.5 0 0 0 13.4 0.0 29.88
11/12/2013 12:53 0.1 15.2 0 0 0 7.2 0.0 2 93 0.0 14.2 0 0 0 8.7 0.0 29.91
10/17/2014 9:44 0.0 5.6 0.0 100.0 5.0 8.8 0.6 2 93 0.0 0.0 0.0 37.0 5.0 15.5 1.9 29.40
10/20/2015 14:10 0.2 15.7 0.0 13.0 0.0 4.7 0.4 2 93 0.1 9.9 0.0 6.0 5.0 9.6 0.1 29.88
10/18/2016 9:05 0.0 9.4 0.0 0 0.0 10.2 0.0 2 93 0.0 8.9 0.0 0 0.0 10.8 0.0 29.73
10/18/2017 9:52 0.0 11.8 0.0 0.0 0.0 9.7 0.0 2 93 0.0 11.5 0.0 0.0 0.0 11.1 0.0 29.95
10/18/2018 9:31 0.0 1.0 1.0 31.0 0.0 11.0 1.6 2 93 0.0 0.2 0.0 39.0 0.0 11.9 1.9 30.06
10/16/2019 11:22 0.0 12.4 0.0 0.0 0.0 7.7 0.2 2 93 0.0 12.5 0.0 0.0 0.0 7.5 0.2 29.85
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Appendix J
Historical Results: 2012-Present

Shepley Hill Landfill  Gas Monitoring
Former Fort Devens, Devens, MA

ID Date Time VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Purge Rate (lpm) Purge Time (sec) VOC (ppm) 02 (%) H2S (ppm) LEL (%) CO (ppm) C02 (%) CH4 (%) Bar. Pres.("Hg)
Initial Readings Post Purge Readings

LGP-09-15X 10/26/2012 11:39 0.1 15.9 0 0 0 6.6 0.0 2 111 0.0 13.7 0 0 0 7.0 0.0 29.88
11/12/2013 11:25 0.0 16.4 0 0 0 5.8 0.0 2 111 0.0 16.4 0 0 0 5.9 0.0 29.98
10/17/2014 9:53 0.0 16.7 1.0 0.0 60.0 5.1 0.0 2 111 0.0 16.4 0.0 0.0 0.0 5.6 0.0 29.40
10/20/2015 13:50 0.1 16.3 0.0 0.0 0.0 4.6 0.0 2 111 0.0 15.3 0.0 0.0 0.0 6.1 0.0 29.88
10/18/2016 8:29 0.0 15.6 0.0 0 0.0 4.8 0.0 2 111 0.0 14.8 0.0 0 0.0 5.8 0.0 29.73
10/18/2017 9:34 0.0 18.0 0.0 0.0 0.0 4.1 0.0 2 111 0.0 16.6 0.0 0.0 0.0 6.0 0.0 30.01
10/18/2018 9:15 0.0 11.7 1.0 0.0 0.0 9.3 0.0 2 111 0.0 10.6 1.0 0.0 0.0 10.5 0.0 30.06
10/16/2019 11:33 0.0 17.0 0.0 0.0 0.0 4.2 0.2 2 111 0.0 16.0 0.0 0.0 0.0 5.7 0.2 29.85

Notes: 
VOC = Volatile Organic Compounds H2S = Hydrogen Sulfide
O2 = Oxygen "Hg = inches of Mercury

LEL = Lower Explosive Limit lpm = Liters per minute
CO = Carbon Monoxide sec = Seconds
CO2 = Carbon Dioxide ppm = Parts per million
CH4 = Methane % = Percentage
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APPENDIX K 
RESPONSE TO COMMENTS 



KOMAN Government Solutions, LLC Phone (508) 366-7442 
293 Boston Post Road West, Suite 100 Fax (508) 366-7445 
Marlborough, Massachusetts 01752 www.komangs.com 

February 18, 2021 

U.S. Army Corps of Engineers 
New England District 
696 Virginia Road 
Concord, MA 01742-2571 
Attn: Ms. Penelope Reddy 

RE:  Army Responses to Comments 
Draft 2019 Annual Operations, Maintenance, and Monitoring Report  
Shepley’s Hill Landfill, Former Fort Devens Army Installation, Devens, MA 
Contract No. W912WJ-18-C-0011

Dear Ms. Reddy, 

On behalf of the Army, KOMAN Government Solutions, LLC (KGS)/Trinity is pleased to provide the Army’s 
responses to stakeholder comments on the draft 2019 Annual Operations, Maintenance, and Monitoring Report 
for the Shepley’s Hill Landfill site at the Former Fort Devens Army Installation, Devens, MA. The Annual 
Report summarizes the work completed in 2019 for the operation and maintenance (O&M), long-term 
monitoring (LTM), and remedial action programs at the subject site.  The Annual Report is being considered as 
a primary document under the Fort Devens Federal Facility Agreement (FFA).   

The draft 2019 Annual Report was issued on May 18, 2020, with regulatory agency comments due by July 3, 
2020.  Comments were received from the Massachusetts Department of Environmental Protection (MassDEP) 
and the People of Ayer Concerned about the Environment (PACE) on June 22, 2020.  On July 14, 2020, the 
Army checked with EPA on the status of their review and was told the document was in review.  EPA provided 
comments on Appendix G of the Annual Report on August 4, 2020.  On November 19, 2020, the Army checked 
with EPA on the status of the remainder of their review.  EPA provided their remaining comments on 
December 8, 2020.  The enclosed document provides Army responses to these MassDEP, PACE, and EPA 
comments. 

Per the FFA, the draft final 2019 Annual Report will be issued within 45 days (April 5, 2021). 

Please contact me at (508) 219-6771 or jropp@komangs.com if you have any questions or require additional 
information. 

Sincerely, 
KOMAN Government Solutions, LLC 

James Ropp, P.E. 
Project Manager 

encl: Army Responses to EPA, MassDEP, and PACE Comments (electronic) 

cc:  Robert Simeone, BRAC Devens 
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U.S. ARMY RESPONSES TO U.S. ENVIRONMENTAL PROTECTION AGENCY 
(EPA) COMMENTS ON THE DRAFT 2019 ANNUAL OPERATIONS, 

MAINTENANCE, AND MONITORING REPORT, SHEPLEY’S HILL LANDFILL, 
DEVENS, MASSACHUSETTS 

The following U.S. Army responses pertain to the U.S. Environmental Protection Agency (EPA) 
comments provided by email dated December 7, 2020 on the Barrier Wall Analysis presented in 
the Draft Devens Five Year Review and the Barrier Wall Analysis provided in Appendix G of 
the draft 2019 Annual Long-Term Monitoring and Maintenance Report for the Shepley’s Hill 
Landfill (SHL), dated May 2020. 

Appendix G comments were received from EPA as part of the December 7, 2020 email; 
however, an earlier and similar version of the comments on the annual report was received on 
August 4, 2020. The December 7, 2020 EPA comments supersede the August 4, 2020 EPA 
comments.  

General Comment 

The following EPA comments were submitted on the draft 2020 Devens Five-Year Review 
(FYR) Report but given their relevance to ongoing SHL monitoring activities, are being 
reiterated below in hopes of addressing/resolving them in the next iteration of the SHL LTMMP 
to be prepared/issued in 2021 (see EPA’s September 29, 2020, Additional Work Letter).   

Comment 1- The ability of the existing SHL ATP to achieve arsenic concentrations in the NIA 
that are compliant with the current arsenic MCL (10 ug/L) is unlikely.  To resolve long-standing 
disagreements regarding remedy performance and attainment of ROD-specified RAOs and 
cleanup goals, EPA issued the February 2016, SHL Scope of Work (SOW)  
in February 2016 in either the current ROD cleanup level (50 ug/L) or a potential alternative 
dictated by lowering the arsenic MCL to 10 ug/L.  However, the statement  open-ended and 
lacking technical analysis and justification.  Likewise, such a statement is premature given that 
the analysis to establish a relevant background concentration for arsenic in groundwater in the 
overburden aquifer has not yet been conducted for the hydrogeologic setting in which the SHL 
and NIA are located.  A key aspect of the ATP remedy is that it was designed for containment of 
the groundwater plume emanating from the toe of the landfill.  It was not designed to directly 
address arsenic contamination resulting from prior plume migration in the aquifer downgradient 
from the extraction wells.  Likewise, the maximum extraction rate is limited by the capacity of 
the above-ground treatment facility, which limits the potential for natural attenuation processes 
to be affective for the entire NIA impacted by historical landfill plume migration given the 
relatively long time frame required for attenuation of dissolved arsenic in an orphaned plume 
naturally flushed by unimpacted groundwater with relatively low oxygen concentrations. 
However, the area of plume impact in the NIA would expand to a larger extent if operation of the 
ATP system was discontinued.    

As such, it is recommended that the current statement in this section be revised. 
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Current version: 
“However, the arsenic concentration levels above the cleanup level in many monitoring wells are 
indicative of complex interplay between the geochemical and hydrogeological processes that are 
controlling the concentrations of dissolved arsenic downgradient of the landfill. These arsenic 
data indicate that a significant decrease in dissolved arsenic concentrations off-site and in the 
NIA may not be achievable through continued operation of the ATP.” 

Recommended revised version: 
“However, continued observation of arsenic concentrations above the cleanup level (50 ug/L in 
ROD; 10 ug/L proposed alternative) suggest that sole reliance on the ATP as currently designed 
may not present a final solution to address past plume migration beyond the landfill boundary.  
Adequacy and long-term performance of the ATP will be addressed through technical analysis to 
be conducted under SOW Phase 1 (Demonstrate Plume Capture) and Phase 2 Task 2 
(Designation of Arsenic Background) in order to better define adequacy of the current remedy.  
Determination of background concentration for arsenic in the hydrogeologic setting for SHL will 
provide a critical piece of information to support reliable assessment of the performance of the 
ATP as currently configured.” 

Response:  Please note the final FYR was submitted on September 28, 2020. The 
comments provided herein will be addressed in the 2019 annual report and the next 
iteration of the SHL LTMMP to be prepared in 2021. 

In response to the recommended text revision, the text in the annual report and the next 
iteration of the SHL LTMMP will be revised to, “However, continued observation of 
arsenic concentrations above the cleanup level (50 ug/L in ROD; 10 ug/L proposed 
alternative) is indicative of complex interplay between the geochemical and 
hydrogeological processes that are controlling the dissolved arsenic concentrations 
downgradient of the landfill. These arsenic data indicate that a significant decrease in 
dissolved arsenic concentrations off-site and in the NIA may not be achievable through 
continued operation of the groundwater extraction system. As described in the 1995 SHL 
ROD, the intent of the groundwater extraction system and the ATP (installed as a 
contingency remedy to address groundwater contamination still present after landfill 
capping) is to capture dissolved arsenic and low-ORP groundwater flowing northward 
from the beneath the landfill cap and thereby reducing or controlling exposure to arsenic 
and reducing arsenic levels in the downgradient NIA to achieve MCLs. Groundwater that 
may be bypassing the capture zone outside the footprint of the landfill was not intended 
to be addressed by this contingency remedy. The current approved SHL groundwater 
model provides a useful tool, in addition to potentiometric contour maps developed from 
measured water levels, to evaluate capture of arsenic impacted groundwater from the 
landfill and flow to the east of the current extraction wells. The results of model flow path 
analyses indicate that under the current pumping conditions, the zone of capture extends 
beyond the full width of the landfill, but 3PE analyses indicate that the capture along the 
eastern edge may be overestimated. However, in the area east of the landfill where 
capture effectiveness is less certain, arsenic concentrations are substantially lower than 
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concentrations within the landfill footprint. If bypass is occurring, then the mass of 
arsenic that could be bypassing east of the system is a small portion of the overall total 
arsenic mass that would otherwise be migrating from beneath the landfill cap 
(Geosyntec, 2020).  
 
The effectiveness of the groundwater extraction system for capturing groundwater 
migrating from the SHL is being addressed through technical analysis to be conducted 
under SOW Phase 1 (Demonstrate Plume Capture) and Phase 2 Task 2 (Designation of 
Arsenic Background).  Determination of background concentration for arsenic in the 
hydrogeologic setting for SHL will provide a critical piece of information to support 
reliable assessment of the existing remedy.” 

 
Specific Comments 
 
Comment 1- Section 2.5.2: Barrier Wall Performance Monitoring, pp. 2-12 to 2-14 
The evaluation of barrier wall performance is weak and appears to suffer from data quality issues 
regarding the groundwater elevations measured on October 22, 2019, and as well as poor quality 
interpretations of the supporting information. The following comments and recommendations for 
strengthening the evaluations are offered for consideration. 
 

Response: Sufficient data will be collected to perform the barrier wall evaluation and 
assess impacts to Plow Shop Pond/Red Cove in future annual reports. We know from the 
comprehensive “EPA ORD Study of Arsenic Flux from Groundwater to Surface Water” 
that the arsenic flux is decreasing from the landfill to Red Cove (Ford, 2018) which is 
evidence the barrier wall is effective. The barrier wall assessment discussed in Appendix 
G will be removed from the 2019 annual report and Section 5.2.2 will be revised to 
summarize the suspected erroneous water level measurements from the fall 2019 synoptic 
event used in the redacted 3PE analysis shown in Appendix G.  Also, there is insufficient 
seasonal water level data available to determine the performance of the barrier wall.  
 
The Army plans to update the LTMMP to include the methodology to be used and the 
data to be collected to evaluate arsenic flux to the pond/cove and the efficacy of the 
barrier wall.  These data will include surface water and sediment samples from Plow 
Shop Pond at select locations and collection of water levels and determining 
groundwater flow direction and rate in the vicinity of the barrier wall.  Please note that a 
sampling plan for Plow Shop Pond will be prepared separately and the outcome 
(sampling plan and frequency) will then be incorporated into the LTMMP. 
 
The draft 2019 annual report, Appendix G included an evaluation of the barrier wall 
hydraulic performance using hydraulic head analysis, pre-and post- barrier wall 
groundwater contours and 3PE vector analysis which supported performance of the 
barrier wall and is lines of evidence; however, this will be removed from the next version 
of the 2019 annual report .  As indicated previously in the 2017 annual report, 
Section 5.2.2 discusses the performance of the barrier wall for diverting groundwater 
from the landfill area away from Red Cove.  
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The Army will remove the barrier wall performance evaluation from the 2019 annual 
report and will update Section 5.2.2. The Army will include an evaluation of the barrier 
wall performance in future annual reports based on the groundwater data collected after 
2020; but will revise the LTMMP to include data collection from beneath and within 
Plow Shop Pond to facilitate a more complete evaluation of the flux of arsenic (and iron) 
to the pond. These data will be used for evaluation of the performance of the barrier wall 
for mitigating arsenic flux to the pond in future reports. The update of the 2018 LTMMP 
will address hydraulic and geochemical data gap deficiencies identified in 2019 for the 
barrier wall evaluation. 

Comment 1a - Hydraulic Head Analysis, p. 2-13 
The hydraulic head analysis presented in this document has little value in its current form. It 
merely demonstrates there is a decrease in hydraulic head from west to east across the wall. 
However, there was already a decrease in hydraulic head from west to east in this area prior to 
installation of the wall. One way that this line of evidence could possibly be strengthened is by 
comparing pre-wall and post-wall hydraulic heads for spring and fall monitoring events at the 
locations of the PZ-12-01 through PZ-12-10 paired piezometers. Since these piezometers were 
not in place prior to wall installation, this may be accomplished by interpolating pre-wall 
hydraulic heads from well constrained potentiometric surface maps. Given the sparsity of wells 
installed by the Army in this area, it appears that potentiometric surfaces incorporating data from 
the ORD wells would be needed to produce a defensible analysis. 

Response: The Army plans to update the 2018 LTMMP to address hydraulic and 
geochemical data gap deficiencies identified in 2019 for the barrier wall evaluation. The 
current barrier wall text referenced in the 2019 annual report in Section 5.2.2 will be 
revised to include only hydraulic performance of the wall and a summary of the 
suspected erroneous water level measurements from the fall 2019 synoptic event. 
Appendix G will be removed.  

Comment 1b - Pre- and Post-Barrier Wall Groundwater Contours, p. 2-13 
The comparison of groundwater flow directions interpreted from the potentiometric surface maps 
provided for 2011/2012 and 2019 as Figures 1 and 2 of Appendix G, Attachment 1 is of very 
limited value since the monitoring network used for the 2011/2012 maps was much more limited 
than the network used to produce the October 22, 2019, map, particularly beneath the landfill. 
The interpretation of the difference in flow directions from these maps appears to be largely a 
function of the different network configurations. In addition, close examination of the hydraulic 
head data contoured in the 2011 and 2012 maps indicates these data do not fully support the 
estimated contours as depicted on the maps. In order to produce a useful line of evidence from 
this type of analysis, better constrained maps for both fall and spring monitoring events would be 
required.  It is noted that this analysis did not include a recent spring potentiometric surface map. 
The current set of wells used to monitor hydraulic head during spring events is insufficient for 
this purpose. It is recommended that revision of the long-term monitoring plan to include 
additional hydraulic head monitoring locations for spring events be considered.  
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Response: The Army plans to update the 2018 LTMMP to address hydraulic and 
geochemical data gap deficiencies identified in 2019 for the barrier wall evaluation. The 
current barrier wall text referenced in the 2019 annual report in Section 5.2.2 will be 
revised to reflect EPA comments and Appendix G will be removed. Army will include an 
evaluation of the barrier wall performance in future annual reports  based on the 
groundwater data collected after 2020 that reflects the recommendations provided by 
EPA. 

Comment 1c - 3PE Vector Analysis, pp. 2-13 to 2-14 
A comparison of groundwater flow vectors on opposite sides of the wall is one of the strongest 
lines of evidence used to demonstrate the hydraulic impact of a barrier wall such as this one. It is 
a stronger indicator of bulk groundwater flow direction near the wall than comparison of 
hydraulic head in well pairs and interpretation of poorly constrained potentiometric surfaces.  
However, the analysis presented in this document appears to suffer from data quality issues and a 
lack of thoughtful interpretation. 

The report correctly notes that some of the groundwater flow vectors calculated from 
groundwater elevations measured on October 22, 2019, appear to be anomalous as depicted in 
Figure G-1. In addition, several of the calculated flow vectors for the area west of the wall 
appear to have a more easterly direction than previously observed. Careful examination of the 
groundwater elevations used to calculate the vectors in this map indicates that water level 
measurements at several wells are likely erroneous. For example, hydraulic head calculated for 
piezometer PZ-12-03 on October 22, 2019, appears to be approximately a foot lower than 
expected in relation to groundwater elevations calculated for nearby wells PZ-12-01 and PZ-12-
05 based on historical data measured by both the Army and EPA ORD from 2016 through 2019.. 
Use of the erroneous groundwater elevation for well PZ-12-03 results in the anomalous western 
flow vectors calculated for triangles 16 and 18 in Table G-2 and Figure G-1. Other wells which 
appear to have anomalous or questionable groundwater elevation measurements include PZ-12-
02 and PZ-12-08.  

There also appear to be errors in the presentation of the vectors in Figure G-1. The vectors 
calculated by 3PE originate at the centroid of each triangle which is not as depicted in the figure. 
It is also not clear that the vector magnitudes (i.e., the length of the arrows in Figure G-1) are 
presented using the same scaling factor as stated in the document since the document also states 
that the scaling factors suggested by 3PE were used. It should be noted that 3PE treats 
calculations for each triangle independently and the scaling factors it suggests for different 
triangles may be different. A single scaling factor should be specified for all triangles depicted in 
Figure G-1. 

The interpretation of these calculated vectors is also deeply flawed. If the majority of the flow 
vectors on the west side of the wall actually had the east to northeast orientations in Table G-2 
and Figure G-1, this might indicate the potential for significant flow across the wall rather than 
the interpretation of flow diversion away from Red Cove that is stated in this document. In 
addition, the document attempts to interpret the erroneous vectors calculated for triangles 16 and 
18 as artifacts of an abnormally low pond level which is stated to be 215.34 ft NAVD88. This 
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pond level and, therefore, this interpretation are not supported by the pond elevation data 
measured at staff gauge PSP-01 on October 22, 2019, as depicted in Figure 3 of Appendix G, 
Attachment 1 (217.62 ft NAVD88). Therefore, even the premise for the anomalous vectors 
appears to be in error.  

Finally, it is noted that vector maps for spring events were not provided. The current long-term 
monitoring network for spring events does not include monitoring hydraulic head in all the wells 
needed for this analysis. Accurate water level measurements obtained during both spring and fall 
events are necessary to make use of this powerful line of evidence. It is recommended that more 
care be exercised during water level measurements, particularly those to be used for vector 
analysis, and that additional locations for hydraulic head monitoring be incorporated into spring 
events. It is also recommended that additional vector analyses, representing several spring and 
fall datasets, be developed to strengthen this line of evidence rather than relying on a single 
dataset. 

Response: The Army plans to update the 2018 LTMMP to address hydraulic and 
geochemical data gap deficiencies identified in 2019 for the barrier wall evaluation. The 
current barrier wall text referenced in the 2019 annual report in Section 5.2.2 will be 
revised to reflect EPA comments and Appendix G will be removed. Army will include an 
evaluation of the barrier wall performance in future annual reports based on the 
groundwater data collected after 2020 that reflects the recommendations provided by 
EPA. 

Comment 1d - Arsenic Flux, p. 2-14 
Estimates of arsenic flux across the wall are calculated using the groundwater flow model and a 
simple analytical calculation using the Darcy equation and measured hydraulic heads. In each 
case, potential water flow across a uniform wall with a hydraulic conductivity of 1x10-7 cm/s 
was calculated. Although these estimates are informative with respect to the potential impact of a 
perfect wall, they do not necessarily represent actual conditions. 

Response: Army will remove the barrier wall performance evaluation in Appendix G 
from the 2019 AR. Army will include an evaluation of arsenic flux to Red Cove in the 
barrier wall performance assessment in future annual reports and revisions to the 
LTMMP will include data collection from beneath and within Plow Shop Pond to 
facilitate evaluation of the arsenic flux (and iron) to the pond. These data will be used for 
evaluation of the performance of the barrier wall for mitigating arsenic flux to the pond 
in future reports.  

Comment 2 - Section 2.5.2: Geochemical Trends Analysis, pp. 2-14 to 2-15 

The analysis of geochemical trends is presented in the absence of integration with changes in the 
direction and magnitude of groundwater movement following installation of the hydraulic barrier 
wall, and, thus, provide limited utility in helping understand actual conditions within the aquifer.  
While oxidation-reduction potential (ORP) is a factor that influences observed dissolved arsenic 
concentrations, there is clear, documented professional opinion (outside of EPA) that reliance on 
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the response of a platinum electrode as an indicator of groundwater plume behavior is tenuous, at 
best (U.S. EPA, 2002).  Low (negative) redox potential recorded by a platinum electrode 
indicates conditions that may support elevated arsenic concentrations, but these measurements do 
not indicate the causal factor for elevated concentrations of arsenic.  There are several likely 
scenarios where elevated concentrations of arsenic in combination with low values of ORP might 
be observed: 1) plume developed from landfill impact in which oxygen concentrations are low 
due to lack of precipitation infiltration, 2) zones in which plume migration has been intercepted, 
but mixing with oxygenated sources of groundwater (or infiltration) are insignificant, and 3) 
zones of natural, oxygen-deficient groundwater for which natural sources of arsenic are the 
primary source.  While the current speculation about the “heterogeneous distribution of arsenic 
in the subsurface and variation in groundwater geochemistry” sounds elegant (pg. 2-15, second 
bullet), it is the equivalent of throwing one’s hands up in the air and giving up.  Ultimately, 
interpretation of chemistry trends in the absence of certainty about groundwater hydrology is 
likely to lead to unsupportable observations.  Like the groundwater extraction system, the barrier 
wall adjacent to Red Cove is a containment (or diversion) system specifically designed to 
minimize or eliminate continued direct discharge of contaminated groundwater from underneath 
the landfill into surface water in Red Cove.   
 
As indicated by prior review comments, the current analysis is insufficient to understand 
groundwater hydrology adjacent to Red Cove, much less influence on arsenic flux discharging 
into the cove.  A basic analysis of statistically significant trends for several key monitoring 
locations during the period 2013-2019 results in the observations shown in Table 1.  This 
summary emphasizes the critical importance of evaluating the statistical significance of trends 
derived solely from qualitative visual observations.  Likewise, this summary emphasizes that 
ORP is not a reliable causal indicator for the presence or absence of elevated arsenic 
concentrations.   
The soil-bentonite barrier wall was installed within an existing groundwater plume.  
Groundwater west of the barrier wall should be deflected from transport to the cove, while 
groundwater between the barrier wall and cove is an orphaned plume cut off from continued flux 
of contaminated groundwater originating from the landfill.  The hydraulic conditions east of the 
barrier wall have changed drastically.  Groundwater near the water table is likely to start to 

Table 1.  Summary of Mann-Kendall trend analysis for arsenic and ORP at monitoring locations west 
and east of the soil-bentonite hydraulic barrier wall for the period 2013-2019.  Statistical analyses 
were performed using ProUCL Version 5.1.002 for significance level p < 0.05 (U.S. EPA, 2015). 
 

Location ID Designation Arsenic Trend ORP Trend 
SHM-10-07 Landfill Plume Insignificant Insignificant 
SHL-20 MW West of Barrier Wall Significant, Increasing Insignificant 
SHP-01-38A MW East of Barrier Wall Significant, Decreasing Insignificant 
SHL-4 MW East of Barrier Wall Insignificant Insignificant 

 
U.S. EPA. Workshop on Monitoring Oxidation-Reduction Processes for Ground-Water Restoration. U.S. Environmental Protection Agency, 
Washington, D.C., EPA/600/R-02/002, 2002. 
 
U.S. EPA. ProUCL Version 5.1.002 User Guide, Statistical Software for Environmental Applications for Data Sets with and without Nondetect 
Observations, Washington, D.C, EPA/600/R-07/041, 2015. 
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recover in part from infiltration of precipitation from land surface.  In contrast, deeper depths 
within the aquifer east of the barrier wall will likely respond much slower, since the gradient for 
groundwater flow is diminished and there is not a ready source of oxygenated groundwater.  
Reliable assessment of hydraulic gradients supporting groundwater discharge to Red Cove 
indicates a reduction in arsenic flux to the cove.  However, this line of evidence should be 
supported with direct observations of reduced impact to porewater and sediments within the 
cove.  

Response: The Army plans to update the 2018 LTMMP to address hydraulic and 
geochemical data gap deficiencies identified in 2019 for the barrier wall evaluation. The 
current barrier wall text referenced in the 2019 annual report in Section 5.2.2 will be 
revised to reflect EPA comments and Appendix G will be removed. Army will include an 
evaluation of the barrier wall performance in future annual reports based on the 
groundwater data collected after 2020 that reflects the recommendations provided by 
EPA.  

Also, the update to the LTMMP will include the methodology and the data to be collected 
to evaluate arsenic flux to the pond and the efficacy of the barrier wall.  These data will 
include surface water and sediment samples from Plow Shop Pond at select locations and 
water levels from monitoring wells in the vicinity of the barrier wall.  A separate 
sampling plan for assessment of Arsenic flux to Plow Shop Pond will be prepared and the 
outcome (sample locations and frequency) will then be incorporated into the LTMMP. 

Appendix G Comments 

General Comment 

Comment 1 - Appendix G, 2019 Barrier Wall Analysis  
The evaluation of barrier wall performance is weak and appears to suffer from data quality issues 
regarding the groundwater elevations measured on October 22, 2019, and as well as poor quality 
interpretations of the supporting information. The following comments and recommendations are 
offered to strengthen current and future assessments. 

Response: The current barrier wall text referenced in the 2019 annual report in Section 
5.2.2 will be revised to reflect EPA comments and Appendix G will be removed. Army 
will include an evaluation of the barrier wall performance in future annual reports based 
on the groundwater data collected after 2020 that reflects the recommendations provided 
by EPA.  

Specific Comments 

Comment 1 - Geochemical Trends 
The analysis of geochemical trends is presented in the absence of integration with changes in the 
direction and magnitude of groundwater movement following installation of the hydraulic barrier 
wall, and, thus, provide limited utility in helping understand actual conditions within the aquifer.  
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While oxidation-reduction potential (ORP) is a factor that influences observed dissolved arsenic 
concentrations, there is clear, documented professional opinion (outside of EPA) that reliance on 
the response of a platinum electrode as an indicator of groundwater plume behavior is tenuous, at 
best (U.S. EPA, 2002).  Low (negative) redox potential recorded by a platinum electrode 
indicates conditions that may support elevated arsenic concentrations, but these measurements do 
not indicate the causal factor for elevated concentrations of arsenic.  There are several likely 
scenarios where elevated concentrations of arsenic in combination with low values of ORP might 
be observed: 1) plume developed from landfill impact in which oxygen concentrations are low 
due to lack of rain infiltration, 2) zones in which plume migration has been intercepted, but 
mixing with oxygenated sources of groundwater (or infiltration) are insignificant, and 3) zones of 
natural, oxygen-deficient groundwater for which natural sources of arsenic are the primary 
source.  While the current speculation about the “heterogeneous distribution of arsenic in the 
subsurface and variation in groundwater geochemistry” sounds elegant (Section 3, second 
bullet), it lacks a detailed technical analysis.  Ultimately, interpretation of chemistry trends in the 
absence of certainty about groundwater hydrology is likely to lead to unsupportable 
observations.  Like the groundwater extraction system, the barrier wall adjacent to Red Cove is a 
containment (or diversion) system specifically designed to minimize or eliminate continued 
direct discharge of contaminated groundwater from underneath the landfill into surface water in 
Red Cove.   

As discussed in prior comments, the current analysis is insufficient to understand groundwater 
hydrology adjacent to Red Cove, much less influence on arsenic flux discharging into the cove.  
A basic analysis of statistically significant trends for several key monitoring locations during the 
period 2013-2019 results in the observations provided in the following summary.   

Monitoring Location Location Designation ProUCL arsenic trend ProUCL ORP trend 
SHM-10-01 Landfill Plume Insignificant Insignificant 
SHL-20 West of Barrier Wall Significant (Increasing) Insignificant 
SHP-01-38A East of Barrier Wall Significant (Decreasing) Insignificant 
SHL-4 East of Barrier Wall Insignificant Insignificant 

This summary emphasizes the critical importance of evaluating the statistical significance of 
apparent trends based solely on qualitative visual observations.  Likewise, this summary 
emphasizes that ORP is not a reliable causal indicator for the presence or absence of elevated 
arsenic concentrations.  The soil-bentonite barrier wall was installed within an existing 
groundwater plume.  Groundwater west of the barrier wall should be deflected from transport to 
the cove, while groundwater between the barrier wall and cove is an orphaned plume cut off 
from continued flux of contaminated groundwater originating from the landfill.  The hydraulic 
conditions east of the barrier wall have changed drastically.  Groundwater near the water table is 
likely to start to recover in part from infiltration of precipitation from land surface.  In contrast, 
deeper depths within the aquifer east of the barrier wall will likely respond much slower, since 
the gradient for groundwater flow is diminished and there is not a ready source of oxygenated 
groundwater.  Reliable assessment of hydraulic gradients supporting groundwater discharge to 
Red Cove indicates a reduction in arsenic flux to the cove.  However, as stated in the concluding 
sentence of Appendix G (page 4 of 5), this line of evidence should (and will) be supported with 
direct observations of reduced impact to surface water and sediments within the cove.  It is also 
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recommended that these measurements be supported by analysis of samples of sediment pore 
water. 

Response:  See response to Comment 2. 

Comment 2 - Hydraulic Head Analysis - The hydraulic head analysis presented in this 
document has little value in its current form. It merely demonstrates there is a decrease in 
hydraulic head from west to east across the wall. However, there was already a decrease in 
hydraulic head from west to east in this area prior to installation of the wall. One way that this 
line of evidence could possibly be strengthened is by comparing pre-wall and post-wall hydraulic 
heads for spring and fall monitoring events at the locations of the PZ-12-01 through PZ-12-10 
paired piezometers. Since these piezometers were not in place prior to wall installation, this may 
be accomplished by interpolating pre-wall hydraulic heads from well constrained potentiometric 
surface maps. Given the sparsity of wells installed by the Army in this area, it appears that 
potentiometric surfaces incorporating data from the ORD wells would be needed to produce a 
defensible analysis.  

Response: See response to Comment 1a. 

Comment 3 - Pre- and Post-Barrier Wall Groundwater Contours - The comparison of 
groundwater flow directions interpreted from the potentiometric surface maps provided for 
2011/2012 and 2019 as Figures 1 and 2 of Appendix G, Attachment 1 is of very limited value 
since the monitoring network used for the 2011/2012 maps was much more limited than the 
network used to produce the October 22, 2019, map, particularly beneath the landfill. The 
interpretation of the difference in flow directions from these maps appears to be largely a 
function of the different network configurations. In addition, close examination of the hydraulic 
head data contoured in the 2011 and 2012 maps indicates these data do not fully support the 
estimated contours as depicted on the maps. In order to produce a useful line of evidence from 
this type of analysis, better constrained maps for both fall and spring monitoring events would be 
required.  It is noted that this analysis did not include a recent spring potentiometric surface map. 
The current set of wells used to monitor hydraulic head during spring events is insufficient for 
this purpose. It is recommended that revision of the long-term monitoring plan to include 
additional hydraulic head monitoring locations for spring events be considered.  

Response: See response to Comment 1b. 

Comment 4 - 3PE Vector Analysis - A comparison of groundwater flow vectors on opposite 
sides of the wall is one of the strongest lines of evidence used to demonstrate the hydraulic 
impact of a barrier wall such as this one. It is a stronger indicator of bulk groundwater flow 
direction near the wall than comparison of hydraulic head in well pairs and interpretation of 
poorly constrained potentiometric surfaces.  However, the analysis presented in this document 
appears to suffer from data quality issues and a lack of thoughtful interpretation. 

The report correctly notes that some of the groundwater flow vectors calculated from 
groundwater elevations measured on October 22, 2019, appear to be anomalous as depicted in 
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Figure G-1. In addition, several of the calculated flow vectors for the area west of the wall 
appear to have a more easterly direction than previously observed. Careful examination of the 
groundwater elevations used to calculate the vectors in this map indicates that water level 
measurements at several wells are likely erroneous. For example, hydraulic head calculated for 
piezometer PZ-12-03 on October 22, 2019, appears to be approximately a foot lower than 
expected in relation to groundwater elevations calculated for nearby wells PZ-12-01 and PZ-12-
05 based on historical data measured by both the Army and EPA ORD from 2016 through 
2019.  Use of the erroneous groundwater elevation for well PZ-12-03 results in the anomalous 
western flow vectors calculated for triangles 16 and 18 in Table G-2 and Figure G-1. Other wells 
which appear to have anomalous or questionable groundwater elevation measurements include 
PZ-12-02 and PZ-12-08. It is recommended that the standard operating procedure used to 
measure water levels in wells be reviewed and quality assurance/quality control measures be 
enhanced, as needed, to reduce the frequency of erroneous water level measurements. 
 
There also appear to be errors in the presentation of the vectors in Figure G-1. The vectors 
calculated by 3PE originate at the centroid of each triangle which is not as depicted in the figure. 
It is also not clear that the vector magnitudes (i.e., the length of the arrows in Figure G-1) are 
presented using the same scaling factor as stated in the document since the document also states 
that the scaling factors suggested by 3PE were used. It should be noted that 3PE treats 
calculations for each triangle independently and the scaling factors it suggests for different 
triangles may be different. A single scaling factor should be specified for all triangles depicted in 
Figure G-1. 
 
The interpretation of these calculated vectors is also flawed. If the majority of the flow vectors 
on the west side of the wall actually had the east to northeast orientations in Table G-2 and 
Figure G-1, this might indicate the potential for significant flow across the wall rather than the 
interpretation of flow diversion away from Red Cove that is stated in this document. In addition, 
the document attempts to interpret the erroneous vectors calculated for triangles 16 and 18 as 
artifacts of an abnormally low pond level which is stated to be 215.34 ft NAVD88. This pond 
level and, therefore, this interpretation are not supported by the pond elevation data measured at 
staff gauge PSP-01 on October 22, 2019, as depicted in Figure 3 of Appendix G, Attachment 1 
(217.62 ft NAVD88). Therefore, even the premise for the anomalous vectors appears to be in 
error.  
 
ORD personnel were at the site on October 24, 2019, and measured water levels in the wells 
required for this analysis. The vector map produced using these data is provided in the attached 
Figure 1 and generally indicates a more north to northeast flow direction on the west side of the 
wall indicating diversion of bulk groundwater flow away from Red Cove. This is similar to the 
pattern seen in previous analyses. East of the wall, surface water elevation in Red Cove was 
approximately equal to or slightly higher than groundwater elevations adjacent to the cove 
resulting in little to no groundwater discharge to the cove at the time of the measurements. 
Figure 2 depicts and labels the wells used in this analysis. 
 
Finally, it is noted that vector maps for spring events were not provided. The current long-term 
monitoring network for spring events does not include monitoring hydraulic head in all the wells 
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needed for this analysis. Accurate water level measurements obtained during both spring and fall 
events are necessary to make use of this powerful line of evidence. It is recommended that more 
care be exercised during water level measurements, particularly those to be used for vector 
analysis, and that additional locations for hydraulic head monitoring be incorporated into spring 
events. It is also recommended that additional vector analyses, representing several spring and 
fall datasets, be developed to strengthen this line of evidence rather than relying on a single 
dataset. 
 
 Response: See response to Comment 1c. 
 
Comment 5 - Arsenic Flux - Estimates of arsenic flux across the wall are calculated using the 
groundwater flow model and a simple analytical calculation using the Darcy equation and 
measured hydraulic heads. In each case, potential water flow across a uniform wall with a 
hydraulic conductivity of 1x10-7 cm/s was calculated. Although these estimates are informative 
with respect to the potential impact of a perfect wall, they do not necessarily represent actual 
conditions. [Source: U.S. EPA. Workshop on Monitoring Oxidation-Reduction Processes for Ground-
Water Restoration. U.S. Environmental Protection Agency, Washington, D.C., EPA/600/R-02/002, 2002.] 
 
 

Response: See response to Comment 1d.   
 
Comment 6 – [Figures below were received from ORD on 8/4/20 using water levels collected 
by ORD on 10/24/19. Figures provided are to be used as supplemental information and as a 
reference.] 
  

Response: The 3PE analysis will be removed from Appendix G in the 2019 annual report 
due to suspected erroneous water level measurements collected in fall 2019. Additional 
water level readings will need to be obtained in future spring synoptic events to perform 
a comparable 3PE analysis to Figure 2 within the same year for spring and fall. 
Recommendations for additional hydraulic data collection in the spring and fall will be 
presented in an updated LTMMP revision.   
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Figure 1. Scaled groundwater flow vectors calculated using the 3PE spreadsheet application and 
groundwater elevation measurements obtained by ORD on October 24, 2019. The approximate 
location of the slurry wall is depicted in yellow. Vectors were not calculated for three triangles 
where the difference in measured hydraulic head was insignificant. 
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Figure 2. Wells used in three-point estimation of groundwater flow vectors west and east of the 
slurry wall near Red Cove on October 24, 2019. The approximate location of the slurry wall is 
depicted in yellow. 
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U.S. ARMY RESPONSES TO MASSACHUSETTS DEPARMENT OF 
ENVIRONMENTAL PROTECTION (MASSDEP) COMMENTS ON THE DRAFT 
2019 ANNUAL OPERATIONS, MAINTENANCE, AND MONITORING REPORT, 

SHEPLEY’S HILL LANDFILL, DEVENS, MASSACHUSETTS 
 

The following U.S. Army responses pertain to the MassDEP comments dated June 22, 2020 on 
the draft 2019 Annual Long-Term Monitoring and Maintenance Report for the Shepley’s Hill 
Landfill, dated May 2020. 
 
Specific Comments 
 
Comment 1 - Section 5.2.2  
Appendix G is insufficient to assess the performance of the barrier wall because it was 
based on estimates of the arsenic flux across the wall instead of estimates of the arsenic flux to 
Plow Shop Pond. While the wall may perform "as designed" to impede groundwater flow, the 
assessment in Appendix G does not demonstrate the arsenic flux to Plow Shop Pond has been 
reduced sufficiently to prevent a significant rebound of arsenic concentrations in surface water 
and sediment in the pond. In particular, the assessment does not account for the possibility that 
arsenic could migrate to the pond in groundwater that flows around or under the barrier wall. 
Detailed comments are provided below. 

 
Response: The assessment of arsenic flux across the wall in the draft annual report is 
consistent with responses provided by the Army to DEP’s second set of comments for the 
2018 annual report that indicated we would provide an estimate of flux across the wall 
for the 2019 report. However, due to insufficient data from the spring monitoring event 
and suspected erroneous measurements during the fall 2019 monitoring event, the 
barrier wall assessment discussed in Appendix G will be removed from the 2019 annual 
report and Section 5.2.2 will be revised to include only hydraulic performance of the wall 
and a summary of the erroneous water level measurements from the fall 2019 synoptic 
event.    
 
With regard to arsenic flux to Red Cove, we know from the comprehensive “EPA ORD 
Study of  Arsenic Flux from Groundwater to Surface Water” that the arsenic flux from 
the landfill to Red Cove (Ford, 2018) is decreasing which is evidence the barrier wall is 
effective. To supplement ORD findings, the Army plans to update the LTMMP to include 
the methodology to be used and the data to be collected to evaluate arsenic flux to the 
pond and the efficacy of the barrier wall.  These data will include surface water and 
sediment samples from Plow Shop Pond at select locations and water levels from 
monitoring wells in the vicinity of the barrier wall.  A separate sampling plan for 
assessment of Arsenic flux to Plow Shop Pond will be prepared and the outcome (sample 
locations and frequency) will then be incorporated into the LTMMP.  

 
Comment 2 - Section 5.4.2  
The trend analysis presented here obscures trends relevant to an evaluation of extraction system 
performance by including trends from many wells not expected to be affected by the extraction 
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system. In particular, most of the wells showing insufficient evidence of a significant trend were 
not screened within the historic limits of the arsenic plume targeted by the extraction system or 
were not under the influence of the extraction system for a significant portion of their monitoring 
periods. Most of the wells showing decreasing trends were screened within the historic limits of 
the plume, indicating that groundwater extraction has achieved significant reductions. 

Response: The wells selected for arsenic trend analysis are based on the 2018 LTMMP 
Update (KGS, 2018). Wells in the NIA are part of the historic arsenic plume and trend 
analysis was performed on these well locations per the LTMMP.   

Comment 3 - Section 6.1.4 
As noted here, concentrations of arsenic in groundwater downgradient of the landfill continue to 
exceed the associated cleanup goal. Conditions appear to be similar to those reported since 2016, 
indicating that arsenic concentrations have stabilized at unacceptable levels since the average 
annual extraction rate first exceeded 50 gpm. While the relationship between arsenic 
concentrations, ORP measurements, and dissolved oxygen measurements at individual well 
locations is dynamic and complex (as described in Section 5.4.4), the relationship between the 
arsenic concentrations and the landfill is relatively straightforward: the distribution of arsenic 
reflects a typical pattern of redox zonation that is associated with migrating landfill leachate. 
High arsenic (and iron) concentrations exist in the core of the leachate plume, where iron-
arsenic-reducing conditions dominate (Attachment 1).  
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Manganese concentrations are highest in an adjacent outboard zone, where less intense 
manganese-reducing conditions dominate (Attachment 2).  
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Attachment 3 combines arsenic data (area where concentrations exceed 1,000 ug/L) and 
manganese data (area where concentrations exceed 5,000 ug/L) to show the spatial relationship 
between these two redox zones. The apparent absence of a manganese redox zone west of the 
plume core appears to be attributable to the bedrock ledge that blocks groundwater flow in that 
area.  
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Monitoring data acquired since the landfill cap was installed show that the extraction system 
affects the distribution of arsenic by shifting the positions of the arsenic and manganese redox 
zones, drawing the boundaries from the east toward the extraction wells in proportion to the 
amount of water extracted. The data from monitoring well SHM-93-22B provide a clear example 
(Attachment 4).  

Between 1996 and 2006, when the extraction system was activated, arsenic concentrations 
increased to greater than 3,500 ug/L as reducing conditions in the landfill intensified due to 
capping. This trend was abruptly reversed when the extraction system was activated in 2006. As 
extraction rates increased between 2006 and 2010, arsenic concentrations decreased further 
because the boundary of the arsenic redox zone was drawn closer to the well from the east. 
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Between 2010 and 2015, arsenic concentrations stabilized around 1,000 ug/L as extraction rates 
stabilized /around 40 gpm. During 2016, extraction rates increased to around 50 gpm, reducing 
arsenic concentrations further as the edge of the arsenic plume approached the well (83 ug/L in 
April 2019). Manganese data collected from the well are consistent with this interpretation. As 
arsenic concentrations declined between 2010 and 2019 due to eastward migration of the arsenic-
reducing zone, manganese concentrations increased from approximately 6,000 ug/L to 10,000 
ug/L as the manganese-reducing zone intercepted the well (Attachment 5).  

With this understanding of landfill redox zones and the influence of groundwater extraction on 
the redox zones at SHL, the persistence of the arsenic plume is easily explained: the extraction 
system is capturing a substantial portion of the leachate emerging from the landfill, but capture is 
not sufficient to prevent migration of leachate from the northeast comer of the landfill. 
Concentrations of arsenic have stabilized since 2016 because the volume of leachate by-passing 
the extraction wells stabilized when the extraction rate stabilized at approximately 50 gallons per 
minute (gpm). The continued migration of leachate from the northeast comer of the landfill 
sustains the arsenic plume that extends to Nonacoicus Brook.  These results indicate that 
effective corrective remedial action options could include increasing extraction rates in the 
existing extraction wells or modifying the existing system (e.g., installing additional extraction 
wells to the east of the existing extraction wells) to extend the capture zone to the east. 
Alternatively, remedial technologies that could control the reducing conditions that  
mobilize arsenic could be considered. 

Response: The Army will consider manganese and iron analysis and implications when 
preparing subsequent annual reports as well as during preparation of the memos 
addressing the USEPA SOW Phase 1 and 2 data collection and analysis.  

As noted in the Army’s response to EPA General Comment #1, the ability of the existing 
SHL ATP to achieve arsenic concentrations in the NIA that are compliant with the 
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current arsenic MCL (10 ug/L) is unlikely.  The continued observation of arsenic 
concentrations above the cleanup level is indicative of the complex interplay between 
the geochemical and hydrogeological processes that are controlling the dissolved 
arsenic downgradient of the landfill.  These arsenic data indicate that a significant 
decrease in dissolved arsenic concentrations off-site and in the NIA may not be 
achievable through continued operation of the groundwater extraction system.  As 
described in the 1995 SHL ROD, the intent of the groundwater extraction system and 
the ATP (installed as a contingency remedy to address groundwater contamination still 
present after landfill capping) is to capture dissolved arsenic and low-ORP 
groundwater flowing northward from the beneath the landfill cap and thereby reducing 
or controlling exposure to arsenic and reducing arsenic levels in the NIA to achieve 
MCLs. Groundwater that may be bypassing the capture zone outside the footprint of the 
landfill was not intended to be addressed by this contingency remedy. The current 
approved SHL groundwater model provides a useful tool, in addition to potentiometric 
contour maps developed from measured water levels, to evaluate capture of arsenic 
impacted groundwater from the landfill and flow to the east of the current extraction 
wells. The results of model flow path analyses indicate that under the current pumping 
conditions, the zone of capture extends beyond the full width of the landfill, but 3PE 
analyses indicate that the capture along the eastern edge may be overestimated. 
However, in the area east of the landfill where capture effectiveness is less certain, 
arsenic concentrations are substantially lower than concentrations within the landfill 
footprint. If bypass is occurring, then the mass of arsenic that could be bypassing east 
of the system is a small portion of the overall total arsenic mass that would otherwise 
be migrating from beneath the landfill cap (Geosyntec, 2020).  

The Army will prepare separate Technical Memoranda to further evaluate the capture 
zone of the two extraction wells and to validate the approved groundwater flow model 
per Tasks 1(g) and 4(e) of EPA’s February 2016 Scope of Work for SHL.  The Phase 1 
results from EPA’s Scope of Work are intended to be used to determine whether the 
capture zone of the groundwater extraction system requires modification to either 
capture the full landfill footprint or arsenic levels to the east of the system. 
 

Comment 4 - Appendix F 
Appendix F should include a data validation report for SDG 680-168109, and the second copy of 
the data validation report for SDG 680-176219 should be deleted. 

 
Response: Data validation report for SDG 680-168109 will be added to Appendix F and 
the duplicate data validation report SDG 680-176219 will be deleted. 
 

Comment 5 - Appendix G 
 
Comment 5a - Section 2: The barrier assessment did not meet the stated objective ("...to 
determine if the barrier wall is reducing the arsenic flux to Red Cove.") because it was based on 
estimates of the arsenic flux across the wall instead of estimates of the arsenic flux to the pond. 
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The assumption that these are equivalent does not account for the possibility that arsenic could 
migrate from the landfill to the pond in groundwater that flows around or beneath the barrier 
wall. 

 
Response:  See the response to Specific Comment #1.  The barrier wall assessment in 
Appendix G will be removed from the 2019 annual report and presented in future reports 
after updating barrier wall hydraulic and geochemical monitoring locations in the 
LTMMP.  
 

Comment 5b - Section 2: A well-calibrated groundwater model can be useful for predicting 
future conditions; however, models should not be used to estimate current conditions where 
current conditions can be measured directly by acquiring field data. The order of magnitude 
difference between the model estimates the estimates derived from field data indicates the model 
may not be reliable. 

 
Response: A well calibrated model can be useful to validate measured conditions and, if 
accurate, be useful in a predictive mode.  As an example, if heads and gradients can be 
replicated, then the model can simulate the expansion of a capture zone if pumping rates 
were to increase.  With respect to the barrier wall, measured water level data and aquifer 
parameters can be used to approximate the volume of water discharging to the cove and 
therefore the flux of arsenic to the cove. But, in the absence of measurement data 
approximate to and within the cove, a well-calibrated model can be used instead to 
estimate the flux to the cove. In future annual reports, the Army will use the approved 
groundwater model to estimate arsenic flux to the cove/pond using the available data if 
the groundwater model can be demonstrated to suitably predict the measured head data 
near the barrier wall. In addition, Army will revise the 2018 LTMMP to collect data 
at/near the pond to improve future estimates of the arsenic flux to Red Cove.   

 
Comment 5c: Surface water and sediment samples should be collected from Red Cove to 
determine if arsenic concentrations have rebounded in these media since the sediment removal 
action was completed. In particular, surface water and sediment samples should be collected 
from the slightly discolored area (iron flocculent) shown in Attachment 6. 
 

Response: As discussed in the response to Comment #5, the Army plans to collect surface 
water and sediment samples from Red Cove.  A work plan is being developed to assess 
arsenic concentrations in Red Cove and east of the barrier wall. Objectives and 
approach for sampling these areas can be reviewed upon submittal of the workplan and 
updated LTMMP . The work plan will consider sample locations in the slightly discolored 
area shown in DEP’s Attachment 6.  
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U.S. ARMY RESPONSES TO PEOPLE OF AYER CONCERNED ABOUT THE 
ENVIRONMENT (PACE) COMMENTS ON THE DRAFT 2019 ANNUAL 

OPERATIONS, MAINTENANCE, AND MONITORING REPORT, SHEPLEY’S 
HILL LANDFILL, DEVENS, MASSACHUSETTS 

The following U.S. Army responses pertain to PACE comments dated January 15, 2020 and 
June 22, 2020 on Appendix G (SHL Barrier Wall Evaluation) of the draft 2019 Annual Long-
Term Monitoring and Maintenance Report for the Shepley’s Hill Landfill, dated May 2020. 

General Comment 

Comment 1 - On behalf of People of Ayer Concerned about the Environment (PACE), 
Engineering & Consulting Resources, Inc. (ECR) prepared this letter to provide comment on the 
forthcoming evaluation of the barrier wall at Shepley's Hill Landfill. It is our understanding that 
Army will conduct an evaluation of the effectiveness of the barrier wall as part of the next Five-
Year Review. However, as stated in the Army's Response to Comments in Appendix L of the 
2018 Shepley Hill Landfill Draft Final Annual Report, the Army proposes to conduct the 
evaluation using data from the revised groundwater flow model rather than field data. ECR and 
PACE agree with and support MassDEP's recommendation that the evaluation should rely on 
field data, including but not limited to water levels and arsenic concentrations on each side of the 
barrier wall. While it is acknowledged that EPA previously performed an extensive evaluation 
that concluded that the barrier wall was effective, ECR and PACE believe it is important to have 
new field data to show that the wall remains effective, and that arsenic concentrations and flux to 
Red Cove continue to decrease. 

Response: The Army is planning to collect sufficient field data to evaluate performance 
of the barrier wall evaluation and assess arsenic flux to Plow Shop Pond/Red Cove in 
future annual reports. There is insufficient seasonal water level data and arsenic sample 
results available to determine the performance of the barrier wall and arsenic flux to the 
pond. The future assessment will supplement the findings from  the comprehensive “EPA 
ORD Study of Arsenic Flux from Groundwater to Surface Water” which demonstrated 
that arsenic flux to Red Cove is decreasing since the barrier wall was installed in 2012 
(Ford, 2018).  The barrier wall assessment discussed in Appendix G will be removed 
from the 2019 annual report and Section 5.2.2 will be revised to include only hydraulic 
performance of the wall and a summary of the suspected erroneous water level 
measurements from the fall 2019 synoptic event.    

To supplement ORD’s 2018 findings which indicated that the arsenic flux to Red Cove is 
decreasing (evidence that the barrier wall is effective), the Army plans to update the 
LTMMP to include the methodology to be used and the data to be collected to further 
evaluate arsenic flux to the pond and the efficacy of the barrier wall.  These new data will 
include surface water and sediment samples from Plow Shop Pond at selected locations 
and water levels from monitoring wells in the vicinity of the barrier wall.  A separate 
sampling plan for assessment of Arsenic flux to Plow Shop Pond will be prepared and the 
outcome (sample locations and frequency) will then be incorporated into the LTMMP. 
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Comment 2 - On behalf of PACE, I (Laurie Nehring) appreciate this comment letter from David 
Chaffin, and am very concerned about the Slurry Wall and what appear to be continued impacts 
of high levels of arsenic entering Plow Shop Pond at the Red Cove.  For the record, I want to 
state that there is a group of Ayer citizens who are investigating the potential to put a canoe 
launch location at Nonacoicus Brook.  As you know, this Plow Shop Pond is the source for 
Nonacoicus Brook.  

I respectfully request that we have a RAB (probably remotely) to further discuss what is 
happening at SHL and at Moore Army Airfield, with PFAS.   

Response: As noted in response to Comment 1, the barrier wall evaluation will be 
revised after data gaps are sufficiently addressed in a revised LTMMP. Also, a work plan 
will be developed in 2021 for the sampling of surface water and sediment in Red Cove. 
Both these actions will improve the understanding of impacts of arsenic concentration 
and groundwater flow from SHL to Red Cove. A study of arsenic flux to Red Cove was 
performed by the EPA Office  of Research and Development and conclusions indicated 
reduced groundwater flow and arsenic flux from the landfill to Red Cove since the 
barrier wall was installed (Ford, 2018).   

The status of SHL and Moore Army Airfield can be discussed at future RAB meetings 
where the public can directly inquire on the status of these sites. The next RAB meeting is 
scheduled for February 25, 2021.  
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