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S shallow

S-AJV SERES-Arcadis 8(a) Joint Venture 2, LLC

SHL Shepley’s Hill Landfill

Site Shepley’s Hill Landfill located within the former Fort Devens Army Installation in Devens,
Massachusetts

SM Standard Method

TCaCOs/kT tons per kiloton as calcium carbonate

TOC total organic carbon

USACE United States Army Corps of Engineers

USEPA United States Environmental Protection Agency

ZOl zone of influence
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1 Introduction

On behalf of the United States Army Corps of Engineers (USACE), SERES-Arcadis 8(a) Joint Venture 2, LLC
(S-A JV) has prepared this In-Situ Air Sparge Pilot Test Implementation Report for the Shepley’s Hill Landfill
(SHL) site (also known as Area of Contamination 5), located within the former Fort Devens Army Installation in
Devens, Massachusetts (Site; Figure 1). The S-A JV prepared this report under contract number W912WJ-19-D-
0014.

This report documents the activities performed and the results observed in the execution of the in-situ air sparging
(IAS) pilot test (pilot test) at SHL as detailed in the In-Situ Air Sparge Pilot Test Work Plan (work plan; S-A JV
2021b). The means and methods employed in the pilot test have been informed by the USACE In-Situ Air
Sparging Engineer Manual (USACE 2013). Activities performed as part of the pilot test include well installation
and surveying, baseline bucket testing and groundwater monitoring, installation of subsurface infrastructure,
installation of a temporary pilot test system, step-testing, operation and maintenance (O&M) of the IAS system for
a period of 3 months, performance monitoring, and post-operation monitoring and testing.

1.1 Site Background

The U.S. Army operated SHL for more than 70 years (at least as early as 1917 until 1992; KOMAN Government
Solutions, LLC [KGS] 2020b). Known waste within SHL includes demolition debris, asbestos, sanitary wastes,
glass, and incinerator ash. Contaminants of concern include arsenic and volatile organic compounds. Since
closure of SHL in the 1990s, several remedial efforts have been implemented to address arsenic impacts,
migration, and exposure at SHL (KGS 2020a), as listed below:

e Landfill capping

e Groundwater monitoring

e Installation and operation of a groundwater extraction and treatment system

e Barrier wall installation between SHL and the Red Cove area of Plow Shop Pond

e Excavation of contaminated Red Cove sediments following the barrier wall installation

e Land use controls at SHL and the North Impact Area.

SHL is located within a bedrock valley, and the overburden deposits beneath SHL consist of glacially deposited,
well-graded to poorly graded sands with silts and gravel. The saturated soil is predominantly medium and fine to
medium sands with little variability. A discontinuous layer of till is present at the base of the sands directly
overlying bedrock.

In general, groundwater in the southern portion of SHL flows to the northeast toward Plow Shop Pond,
groundwater in the northern portion of SHL flows to the north, and groundwater to the northeast of SHL flows to
the northwest toward Nonacoicus Brook. Groundwater in the deep overburden at the northern extent of SHL (in
the Nearfield Area) is extracted as part of the arsenic treatment plant (ATP) operations.

Sources of dissolved arsenic in groundwater at SHL include anthropogenic (landfill waste) and geogenic
materials. Groundwater within the SHL footprint and immediately downgradient contains high concentrations of
dissolved metals consistent with a release of geogenic metals due to reducing conditions below a landfill with an
impermeable cap (U.S. Geological Survey 2004). Specifically, water quality is indicative of active reductive
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dissolution of iron and manganese, resulting in the dissolution of co-occurring arsenic. At landfill sites, reductive
dissolution of iron minerals is common, as is the concomitant dissolution of arsenic that is coprecipitated with the
iron minerals (U.S. Geological Survey 2004).

Groundwater at SHL generally has circumneutral pH levels and relatively low concentrations of anions, such as
phosphate, that can compete with arsenic for sorption to precipitated iron minerals (such as iron oxyhydroxides).
Therefore, mobilization, fate, and transport of arsenic in site groundwater are primarily dependent on oxidation-
reduction conditions (S-A JV 2021a). Precipitation of iron oxyhydroxides and the coprecipitation of arsenic are
expected to occur where the water transitions from reduced to oxic conditions.

1.2 Geochemical Basis of Air Sparging for Arsenic
Remediation

Air sparging for the in-situ remediation of arsenic in groundwater is performed by supplying oxygen into the
saturated subsurface through the injection of air using an aboveground compressor. Some oxygen in the injected
air will dissolve into the groundwater. Dissolved iron (Fe) and manganese (Mn) present in the +11 oxidation state in
reducing groundwater are oxidized by dissolved oxygen and precipitate, with Fe(lll) precipitating as iron
oxyhydroxides and Mn(l1l/1V) precipitating as manganese oxyhydroxides. The oxidation of both iron and
manganese is pH dependent, with more rapid oxidation at higher pH (Morgan 2005; Morgan and Lahav 2007).
Iron and manganese oxidation by dissolved oxygen can proceed either abiotically or mediated by microbes.
Abiotic oxidation of iron occurs much more rapidly than abiotic oxidation of manganese (Singer and Stumm 1970;
Morgan 2005; Morgan and Lahav 2007). Generally, the oxidation of iron occurs very rapidly in the presence of
dissolved oxygen (with a half-life on the order of a few minutes above pH 7; Singer and Stumm 1970). In contrast,
the abiotic oxidation of manganese is much slower, but may still proceed on longer timescales and/or may be
enhanced by microbial or surface catalytic processes (Davies and Morgan 1989; Morgan 2005), or otherwise may
adsorb/coprecipitate as Mn(ll) with oxidized iron (Cornell and Giovanoli 1987). With oxidative precipitation of iron
and manganese via air sparge, arsenic is immobilized through adsorption and coprecipitation with the amorphous
iron and manganese oxyhydroxide phases (Brunsting and McBean 2014; Kameda et al. 2014; Luong et al. 2018).

Successful IAS requires development of air-filled porosity in the aquifer to cause sufficient dissolution of oxygen
into groundwater to reverse the chemical-reducing conditions and promote iron and manganese precipitation. The
most suitable material for air sparging is permeable sands with a low degree of heterogeneity, to minimize
channeling and/or short-circuiting of injected air (for reference, see Section 2 of the In-Situ Air Sparging Engineer
Manual [USACE 2013]). The effectiveness of air sparging for arsenic immobilization also depends on dissolved
iron and/or manganese concentrations in groundwater being high enough, relative to concentrations of arsenic, to
provide sufficient arsenic uptake capacity. From there, the long-term effectiveness of the remedy relies on
sufficient consumption of the reducing capacity in the aquifer during IAS to minimize the potential of a return to
actively reducing conditions to an extent that iron and manganese reductively redissolve, resulting in rebound of
arsenic concentrations in groundwater.

1.3 Pilot Test Objectives

The pilot test objectives as detailed in the work plan (S-A JV 2021b) are to determine the efficacy of IAS to
immobilize arsenic in groundwater to the cleanup level of 10 pg/L (the current Maximum Contaminant Level for
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arsenic) and to collect necessary data for comparison and evaluation of IAS to other remedial technologies in a
subsequent focused feasibility study. Specific, related short-term field objectives are identified as:

e Determination of the operational and design parameters for a full-scale IAS treatment system including:
- optimum injection pressure and injection flow rate
- optimum operational mode
- effective IAS zone of influence (ZOl).

e Assessment of the potential for iron fouling of the air sparging wells and the surrounding formation, resulting
in a limited ability to inject air and reduced efficacy of treatment

e Evaluation of rebound of concentrations of arsenic in groundwater 1 month after shutdown of the system

o Assessment of the level of effort required to operate and maintain (O&M) an air sparging remediation system.

FINAL AS Pilot Implementation Rpt_September2022-Clean 3
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2 Pilot Test Site Activities

Air sparge and monitoring well installation is described in Section 2.1 and occurred from July 20 through August
4, 2021. Site work including air supply pipe trench installation and system installation is described in Section 2.2.
Step testing performed on the newly installed wells from September 28 through October 1, 2021, is detailed in
Section 2.3. The system operational period from October 13, 2021 through January 19, 2022 is discussed in
Section 2.4. Groundwater and performance monitoring conducted throughout the pilot test is detailed in Section
2.5. Pre and post system operation hydraulic testing is described in Section 2.6. The final Section 2.7 details
deviations from the work plan (S-A JV 2021b).

2.1  Air Sparge and Monitoring Well Installation

A ground-penetrating radar survey was performed by GPRS on July 8, 2021, to identify and mark out subsurface
utilities. Utility clearance was conducted in conformance with Worksheet #17 of the Quality Assurance Project
Plan (QAPP) Annual Long-Term Monitoring and Maintenance Program Addendum 1, including contacting Dig
Safe to mark out utilities before commencement of drilling (S-A JV 2021c).

Drilex Environmental of Auburn, Massachusetts, installed four air sparge points and eight monitoring wells (MW-
21 series wells; e.g., MW-21-1S) from July 20 through August 4, 2021, using a drive and wash drilling method
under the oversight of an S-A JV field geologist. The locations of the wells are shown on Figure 2.

The four air sparge points were constructed in accordance with the USACE In-Situ Air Sparging Engineer Manual
(USACE 2013) using 2-inch-diameter polyvinyl chloride (PVC) riser pipe and 2-inch-diameter, 2-foot-long 0.010-
inch slotted stainless-steel well screens. The screens were positioned at two different depth intervals indicated as
either shallow (S) or deep (D). The D sparge point screens were set to the top of till in the sandy geology
conducive to the delivery of air to the formation (67 to 69 and 71.5 to 73.5 feet below ground surface [ft bgs] at
AS-21-1D and AS-21-2D, respectively). The S sparge well screens were set to 15 feet above the top of the D
sparge screen (screens at 50 to 52 and 54.5 to 56.5 ft bgs at AS-21-1S and AS-21-2S, respectively). Sand pack
was placed in the annulus around the screen to 2 feet above the screen. To provide an adequate seal of the
borehole, 2 feet of choker sand was placed above the sand pack, followed by neat cement to 3 feet below grade.
The air sparge points were set in flush-mount protective well vaults during subsequent site work detailed in
Section 2.2. Table 1 provides the construction details of the installed well network.

The eight monitoring wells were constructed using 2-inch-diameter Schedule 40 PVC riser pipe and 2-inch-
diameter, 10-foot-long, 0.010-inch slotted screens. The D monitoring wells were installed and screened in the
overburden to the top of till or bedrock if till was not encountered. The S monitoring wells were installed in the
overburden to approximately 5 feet above the top of the D monitoring well screens. Sand pack was placed around
the monitoring well screens to approximately 2 feet above the top of the well screen, followed by a 2-foot
bentonite seal, and grouted to approximately 5 ft bgs. The monitoring wells were finished as stickups in protective
steel casings.

An S-A JV field geologist collected split-spoon samples for geologic characterization in accordance with the
Unified Soil Classification System as follows:

e Soils were logged continuously at the two D sparge points (AS-21-1D and AS-21-2D).

e Soils were logged continuously at the deepest, farthest downgradient well (MW-21-4D).
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e Soils were logged every 5 feet from 50 feet to top of bedrock at the next three deepest monitoring well
locations (MW-21-1D, MW-21-2D, and MW-21-3D).

Logging from these locations across the pilot test area allows for interpretation of geology of the overall area. Soil

boring logs are provided in Appendix A.

Soil samples from five intervals in the saturated zone of well AS-21-1D were sent to the Eurofins Savannah and
analyzed for total metals (iron, manganese, arsenic), percent moisture, total organic carbon (TOC), 5-day
biochemical oxygen demand (BODs), and acid base accounting, including quantification of acid generation
potential, acid neutralization potential, and sulfur forms. Results of the soil sampling are provided in Table 2, and
the rationale and results of the soil sampling and analysis program are described in more detail in Section 3.1.

The wells were developed using a surge block and submersible pump until at least three well volumes were
purged and turbidity requirements in the well development procedures included in the QAPP Addendum 1 (S-A
JV 2021c) were met. The number of well volumes purged ranged from 5.1 to 18.5, and final turbidity
measurements ranged from 3.46 to 38.3 NTU post well development. A well development summary is provided
as Table 3. Development water was discharged to the surface and soil cuttings from the installation were spread
near the point of origin in a manner consistent with USACE and United States Environmental Protection Agency
(USEPA) guidance (USEPA 1992) and in compliance with the QAPP Addendum 1 (S-A JV 2021c).

In December 2021, WSP of Merrimack, New Hampshire, conducted a well survey to determine the coordinates
and elevation for the newly installed well network. The reported coordinates are on the Massachusetts State
Plane Coordinate System of North American Datum of 1983 and vertically on North American Vertical Datum of
1988. Table 3 provides the construction details of the installed well network. The well survey report can be found
in Appendix B. Table 4 summarizes the distances between each air sparge point and performance monitoring well
installed.

2.2  Site Work — Trenching for Air Conveyance Lines and
System Installation

Site work including trenching, pipe installation, asphalt removal and disposal, backfilling, well vault installation,
and site restoration, was performed by Tantara from September 13, 2021 through September 17, 2021 under
oversight of the S-A JV. As mentioned in Section 2.1, the area was cleared for utilities by GPRS on July 8, 2021
(S-A JV 2021c).

The air conveyance line trench locations are shown on Figure 2. The trenches were excavated to a depth of

30 inches to mitigate freezing of any incidental water that made its way into the lines. The section of trench that
was to be installed under existing pavement was saw-cut prior to removal of the asphalt, and the removed asphalt
was separated and disposed of offsite in compliance with all applicable regulations.

One-inch-diameter DR17 high-density polyethylene (HDPE) piping was installed in the bottom of the trench, and
individual conveyance lines were run from the system location to each sparge point. Open trenches and work
areas were blocked off with cones, caution tape, and fences at the end of each day. Pressure testing on the
HDPE air supply lines was performed on September 16, 2021. The lines were pressure tested to 50 pounds per
square inch gauge (psig) and determined to be leak-free.

The trenches were backfilled using native material. Metallic utility warning tape was installed approximately 9 to
12 inches above the piping during backfill. The backfill material was compacted in 12-inch maximum lifts, bank to
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bank, to prevent settling. The trenches were restored to match existing surfaces, including asphalt replacement
and swale restoration. The asphalt was replaced from approximately 4 inches bgs to the surface to match the
original grade and depth.

At each of the four sparge points, a 24-inch by 24-inch by 24-inch HD-20 traffic-rated well vault was installed.
Around each well vault, a concrete apron was poured. Well head completions consisted of a subsurface
connection of the air sparge line to each air sparge point and associated fittings as detailed on Figure 3.

The system trailer was delivered to the Site on September 14, 2021 by Fliteway. Tantara assisted in final
placement of the trailer approximately 3 feet from the eastern exterior wall of the ATP. Final connections between
the air sparge conveyance lines and the system manifold were completed by the S-A JV. A piping and
instrumentation diagram of the rental air sparge system trailer is included as Figure 4.

R.L. Proulx, a licensed Massachusetts electrician, was subcontracted to connect the electrical power to the
treatment trailer from the existing ATP power supply. A disconnect switch was installed by R.L. Proulx on the
outside wall of the ATP and used to connect power to the system.

2.3 Step Testing

The S-A JV performed air sparge step testing from September 28 through October 1, 2021. The testing allowed
for observation of the relationship between subsurface pressure and air flow and how these factors affect the
lateral ZOI and vertical distribution of injected air from the sparge points. During the step test, air flow rates of 2,
4, and 8 cubic feet per minute (cfm) at both the S and D sparge points were tested. Each step was run until water
levels were observed to peak and approach a stabilized condition in the monitoring well network consistent with
methods described in the USACE In-Siu Air Sparging Engineer Manual (USACE 2013). All monitoring wells were
sealed during the testing and changes in dissolved oxygen and water table deflection were measured at all
performance monitoring wells via vented Aqua TROLL sondes placed within the screened zone and set to record
readings every minute. All monitoring wells remained sealed during the testing. The S-A JV manually measured
methane via a landfill gas meter at the ground surface, within the breathing zone, and at all monitoring wells
throughout the pilot test. Methane was not detected at the ground surface and within the breathing zone
throughout the step test. Methane was generally non-detect at the monitoring wells, with a high reading of 4% of
the lower explosive limit for one measurement made at well MW-21-1S at the start of testing.

Two additional step tests were conducted on December 6 and December 7, 2021, to examine water-level
responses in the monitoring well network at sparging rates of 10 and 12 cfm in the D sparge points only. Results
of the step testing including field measurements, tables, and figures detailing the response in both S and D
monitoring well network are included in Appendix C.

2.4 System Startup and Operation and Maintenance

The system was started on October 13, 2021, and initially operated at a flow rate of 4 cfm in the S and D intervals
in pulsed mode (1 hour on, 1 hour off, alternating between S and D). During operation, the system and
surrounding monitoring points were observed for changes in water levels and dissolved oxygen concentrations.
Throughout the pilot study, flow rates and pulsing time intervals were adjusted based on field observations and
review of laboratory analytical results. O&M visits included checking and balancing air flow and pressure between
wells to ensure that the target volumes of air continued to be delivered. The visits also included troubleshooting
any issues, including automated alarm responses.
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The system was adjusted on November 11, 2021, to increase the flow rate in the D interval from 4 to 8 cfm, while
keeping the air flow rate in the S interval at 4 cfm. On December 6, 2021, the S sparge interval was turned off and
the D sparge interval was tested at higher flow rates and under various pulsing timing configurations. Continuous
flow in the D interval was tested at a rate of 8 cfm from January 13 through January 19, 2022, at which time the
system was shut down and demobilized from the Site as planned. Table 5 summarizes the system operational
data collected while operating under the conditions and within the time frames summarized in Table 6.

Table 6. System Operational Modes

S Interval Air D Interval Air

Date Flow Rate Flow Rate Operational LG O] Time Off
Mode Hour Hour
Startu
1300121 4 4 1 1
11-Nov-21 4 8 1 1
6-Dec-21 12 1 1
7-Dec-21 10 Pulsed 3 2
14-Dec-21 12 3 2
23-Dec-21 Off 16 3 2
5-Jan-22 12 1 1
6-Jan-22 16 1 1
13-Jan-22 8 Continuous NA NA
19-Jan-22 Shutdown

Note:
NA = not applicable

System operational issues encountered during the pilot test are summarized in Table 7. The S-A JV was alerted
to alarm conditions via telemetry and promptly responded and corrected encountered system operational issues.
The total system downtime over the course of the pilot study was approximately 12 days.

Table 7. System Downtime

Offline: Blower V-Belt broken and replaced 10/16/2021 through 10/21/21
Offline: Low pressure alarm 12/23/21 through 12/27/21
Offline: Ice in air supply lines 1/3/22 through 1/5/22
Offline: Low flow alarm 1/11/22 through 1/12/22

2.5 Groundwater Monitoring and Sampling

Performance monitoring visits occurred weekly for the first month of the pilot test and biweekly (every other week)
the second and third months, as planned (S-A JV 2021b). Based on field observations and initial results,
additional performance monitoring events occurred between these dates to gather more data and adjust flow
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rates and intervals of sparging. A total of 12 O&M and performance monitoring events were conducted during the
3 months of operation. Table 8 summarizes the field measurement and field parameter groundwater performance
monitoring data collected over the duration of the pilot test. Table 9 includes the laboratory analytical sampling
results.

During each performance monitoring event, the S-A JV recorded the following field measurements from the eight
newly installed performance monitoring wells and one pre-existing monitoring well in the general vicinity (SHM-10-
06):

e Groundwater elevations (using a water-level meter)

o Dissolved oxygen by optical sensor, oxidation-reduction potential (ORP), conductivity, temperature, and pH
(with YSI meter)

e Turbidity (using a turbidimeter)

e Total and ferrous iron (using a HACH iron test kit)

e Volatile organic compound concentrations in well headspace (using a photoionization detector).

Groundwater samples for pilot test performance were collected periodically via low-flow methods from the eight

new performance monitoring wells (MW-21-1S/D, MW-21-2S/D, MW-21-3S/D, and MW-21-4S/D) and one

existing monitoring well (SHM-10-06). A baseline groundwater sampling event was conducted from August 18

through August 26, 2021. During the 3-month operation of the pilot test, groundwater sampling was conducted at

the nine monitoring well locations approximately every 2 weeks during the first 2 months and once during the third

month. An additional sampling event was conducted approximately 1 month following shutdown of the pilot test to

evaluate rebound. A total of six sampling events occurred post startup, three of which included sampling of

groundwater for an extended list of analytes (matching those analyses performed during the baseline

groundwater sampling event).

These sampling events included measurement and recording of the field parameters described above. The
standard analysis list for all six groundwater monitoring events included:

e Dissolved metals (iron, manganese, and arsenic) by USEPA Method 6010C

e Total metals (iron, manganese, and arsenic) by USEPA Method 6010C

e Alkalinity by Standard Method (SM) 2320B

e BODs by SM 5210B (baseline for all, MW-21-1S, MW-21-2S, MW-21-1D, and MW-21-2D)
e Total dissolved solids by USEPA Method 160.1.

The extended analysis list for three groundwater monitoring events included the above, in addition to the
following:

e Dissolved TOC by USEPA Method 9060A

e Chemical oxygen demand (COD) by USEPA Method 410.40 (baseline only)

e Metals (calcium, sodium, and potassium) by USEPA Method 6010C

e Anions (sulfate, chloride) by USEPA Method 9056A and nitrate by USEPA Method 353.2.

Total and dissolved metals (iron, manganese, and arsenic) were measured for the purposes of system
performance monitoring. BODs, COD, and TOC were measured to evaluate oxygen demand; alkalinity was
monitored to evaluate acid/base reactions in solution as a result of air introduction and iron oxidation; and major
ions were monitored to evaluate mineral solubilities in response to air sparge.
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Groundwater sampling logs from all events are included as Appendix D. Laboratory analysis was performed by
Eurofins Savannah for the baseline groundwater sampling event and the soil sampling conducted during well
installation activities. Laboratory analysis of all other groundwater sampling events were performed by Katahdin
Analytical Services of Scarborough, Maine. Stage 2B data validation on the reported laboratory results was
performed by Cadena, Inc . No major data quality issues were identified. Laboratory and validation reports have
been included as Appendix E.

2.6 Pre- and Post-Pilot Hydraulic Testing

To evaluate the potential for and the degree of iron fouling within the screened intervals of both the sparge points
and the performance monitoring well network, the S-A JV performed specific capacity testing before and after
system operation. The tests were conducted using a submersible pump and a water-level indicator probe. An
initial depth to water (DTW) measurement was made at each well prior to deployment of the submersible pump.
The pump was then installed in the well being tested at a depth corresponding to the midpoint of the screened
interval. Power was supplied to the pump, and the purge rate, time, and DTW were recorded until the water level
stabilized. The pumping rate was adjusted as required until stabilization of the water level was observed.
Stabilization was defined as a repeated DTW measurement within 0.01 over a 10-minute time period. Specific
capacity was calculated by dividing the pumping rate by the stabilized drawdown observed. Hydraulic testing
results are included in Table 10 and discussed in Section 3.3.2.

2.7 Deviations from Work Plan

The work plan (S-A JV 2021b) was followed for the air sparge pilot test, with minor deviations as listed below:
e Monitoring wells were installed in a slightly different configuration, where S and D wells were set
approximately 5 feet apart for ease of well installation and to increase coverage.

e Trenches were installed to a depth of 30 inches instead of 12 inches to better protect subsurface piping from
potential freezing.

¢ Monitoring wells were finished as standpipes instead of roadboxes for ease of location.

¢ Monitoring well SHM-10-06 was not monitored during the initial step testing because its diameter was too
small to fit the downhole probe.

e The final installed system configuration was different than described in the work plan:

- One compressor was used instead of two, as the supplied compressor was able to deliver the required air
flow and pressure requirements for all four sparge points.

- Atransformer was not needed and therefore was not installed.
- Aforklift was not needed to offload the system, as it was trailer mounted.
e The pilot test was started up in pulsed mode based on step test results.
e Continuous mode was briefly tested at the end of the pilot test operational period in the D interval.

e Twelve instead of eight performance monitoring events were conducted to better assess and monitor
performance.
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3 Pilot Test Results and Discussion

Pilot test results and an analysis of the collected data are presented in this section. Section 3.1 details the site
characterization of the pilot test area through analysis of the data collected during well installation and baseline
groundwater sampling. Section 3.2 presents an analysis of the pilot test system operational period focused on the
groundwater arsenic and geochemical changes observed. Section 3.3 details the results and analysis of data
collected post system operation. Section 3.4 includes an analysis and discussion of the suitability of IAS for
dissolved arsenic treatment from a geochemical, geologic, and hydrologic perspective. Section 3.5 identifies the
conceptual design parameters for a full-scale IAS system. Section 3.6 discusses data gaps remaining after the
pilot test.

3.1 Site Characterization and Baseline Conditions

Logging of soils during well installation indicated the geology was consistent with previous site characterizations.
As detailed in the soil boring logs in Appendix A and the cross sections on Figures 5 and 6, the overburden
geology is dominated by fine- to medium-grained and fine- to coarse-grained, poorly graded sands. The
overburden ranges from approximately 68 to 72 feet in thickness. To the north and south of the pilot test area,
alternating layers of poorly and well-graded sands are observed (Figure 5). Little silty sand to sandy silt and trace
clayey sand were observed to the south just above the glacial till unit but pinched out to the northeast (Figure 6).
At the base of the sand unit lies a discontinuous, very dense (N-values recorded between 40 to 50 and greater
than 50) glacial till unit overlying the basal bedrock. Drilling refusal at bedrock was encountered at approximately
69 to 77 ft bgs (149 to 157 feet of elevation) across the pilot test area.

The laboratory analytical results of soil samples collected from various depths during installation of well AS-21-1D
(described in Section 2.1) are summarized in Table 2. These data indicate that arsenic was present in soils at all
depths sampled, with the highest concentration of arsenic detected in soils from the deepest interval near the
bedrock surface (up to 33 milligrams per kilogram [mg/kg]). Iron concentrations in soil sampled ranged from
3,500 to 7,000 mg/kg, while manganese concentrations ranged from 41 to 150 mg/kg.

To evaluate the pH and reduction-oxidation buffering capacity of the soils, TOC, BODs, and acid base
accounting/sulfur forms were measured. TOC and sulfide sulfur may both consume oxygen introduced into the
system, either in the short term due to direct reaction or over longer time frames coupled with microbial oxidation
processes, while BODs functionally represents the actual oxygen demand of a sample measured in the laboratory
over a 5-day period. If present, these compounds would potentially cause a transition back to reducing conditions
as they consume oxygen. The presence of sulfide sulfur would also indicate acid generation potential (AGP) as
acidity is generated with oxidation of iron sulfide and formation of ferric iron and sulfate, particularly if the AGP is
not completely balanced by acid neutralization potential (ANP; typically represented by carbonate minerals). The
results indicate that TOC and BODs were not measured in soil at any depths above the detection limit of 900
mg/kg. AGP was also below the detection limit of 1.2 tons per kiloton as calcium carbonate (TCaCOs/kT),
suggesting limited sulfide content in the soil, which is further confirmed by the sulfur form results, which indicate
no measurable pyritic, sulfate, or other forms of sulfur in the soil above the detection limit of 0.04 percent (400
mg/kg). In contrast, ANP was low but detectable at 1.1 to 2.2 TCaCOs/KkT (Table 2). Overall, these results suggest
that the soils in this area exhibit limited potential for driving rebound to reducing conditions, which supports the
long-term potential of IAS. The soil exhibits positive net neutralization potential (higher ANP relative to AGP),
which suggests minimal risk of driving the system acidic upon oxidation; however, since the ANP of the soil
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appears to be low, it is uncertain if there is enough pH buffering capacity to counteract the generation of acidity
that occurs during the oxidation of dissolved Fe(ll) and precipitation of ferric oxyhydroxides.

As previously described, the performance monitoring network contains monitoring wells screened at two depth
intervals, indicated by either S or D in the well ID (Table 3). The D monitoring wells were installed and screened in
the sandy overburden to either the top of till or to bedrock if till was not encountered. The S monitoring wells were
installed in the overburden, with the bottom of their screens placed approximately 5 feet above the top of the
collocated D monitoring well screen. All S monitoring wells were screened below the water table to prevent direct
connection between the screen interval and the unsaturated zone.

Groundwater monitoring results from seven sampling events for the eight new performance monitoring wells
(MW-21-1S/D, MW-21-2S/D, MW-21-3S/D, and MW-21-4S/D) and one existing monitoring well (SHM-10-06) are
presented in Table 9. The seven groundwater sampling events include one baseline groundwater sampling event
conducted from August 18 through August 26, 2021, five events during the 3-month operation of the pilot test, and
one additional event conducted approximately 1 month following shutdown of the pilot test. Baseline groundwater
sampling results indicate that the aquifer is in a reduced state with little to no dissolved oxygen or nitrate, negative
ORP, and high iron and manganese in both the S and D intervals. The concentration of dissolved arsenic was
observed to be highest in the D monitoring wells, with concentrations ranging from 1,070 to 2,260 micrograms per
liter (ug/L). Dissolved arsenic was detected at concentrations ranging from 18.2 to 390 ug/L in the S monitoring
wells. The ratio of iron to arsenic was 39 in the D monitoring wells and 1,180 in the S monitoring wells; pH ranged
from 6.21 to 6.77, with an alkalinity ranging from 120 to 230 milligrams per liter (mg/L). Iron to arsenic ratios in the
bucket tests conducted previously and described in the work plan (S-A JV 2021b) where successful
coprecipitation of arsenic was observed were 16 and 53.3. Therefore, the iron to arsenic ratio in the monitoring
well network at baseline appears to be conductive to coprecipitation of arsenic.

3.2 Arsenic and Geochemical Evaluation

3.2.1 Dissolved Oxygen, Iron, and Arsenic Dynamics

Total and dissolved arsenic, total and dissolved iron, and dissolved oxygen measured in the S monitoring well
network over the course of the pilot study are plotted on Figures 7 through 10. Upon startup of the system,
dissolved oxygen was readily distributed to three of the S-interval wells (MW-21-1S, MW-21-2S, and MW-21-3S)
located at corresponding distances of 2.5 feet, 10.5 feet, and 14.5 feet to the closest S sparge well. An injection
rate of 4 cfm in pulsed mode (1 hour on, 3 hours off) was highly effective in distributing and maintaining dissolved
oxygen in the S interval throughout the operational period. During step testing, dissolved oxygen was observed at
all three of these wells (MW-21-1S, -2S, and -3S), as shown in Appendix C, indicating that they all fall within the
S-interval ZOl.

With the arrival of dissolved oxygen in wells MW-21-1S, MW-21-2S, and MW-21-3S, iron was oxidized and
resulted in the coprecipitation of dissolved arsenic to less than 10 pg/L within 21 days. Dissolved arsenic
remained below 10 pg/L in these three S wells for the duration of the pilot test. At monitoring well MW-21-4S,
located approximately 40 feet downgradient of sparge points AS-21-1S and AS-21-2S, dissolved oxygen
increased from a baseline concentration of 0.08 mg/L to 1.25 mg/L approximately 40 days after startup of the
system. Based upon a 3PE analysis in this area of the site, the estimated average groundwater velocity is 1.5 feet
per day (S-A JV, 2021a). The concentration of dissolved arsenic at Well MW-21-4S was measured at less than 10
Ha/L 56 days after system startup.
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Total and dissolved arsenic, total and dissolved iron, and dissolved oxygen in the D monitoring well network over
the course of the pilot study are shown on Figures 11 through 16. Dissolved oxygen was to arrive at monitoring
well MW-21-1D, located 3 feet from the AS-21-1D sparge point 12 days after startup. This occurred at an injection
rate of 4 cfm in the D interval in pulsed mode. With dissolved oxygen present, iron and arsenic concentrations
decreased. Dissolved arsenic decreased from a concentration of 2,140 to 24.8 pg/L 41 days after startup. For the
remainder of the pilot test, dissolved oxygen concentrations continued to increase, and dissolved arsenic
decreased to a concentration of 12 pg/L at the conclusion of the pilot test (Figure 11).

At well MW-21-2D, located 12 feet from the AS-21-2D sparge point, dissolved oxygen was measured at 6.66
mg/L 57 days after startup. Similar to well MW-21-1D, iron and arsenic concentrations in groundwater were
observed to decrease upon the arrival of dissolved oxygen. Dissolved arsenic at MW-21-2D decreased from an
initial concentration of 1,600 pug/L to 2.5 pg/L at the conclusion of the pilot test (Figure 12).

Achieving distribution of dissolved oxygen at the D-interval performance monitoring wells was more challenging
than in the S interval over the pilot test operational time frame (3 months) and took longer to occur. During step
testing, an increase in dissolved oxygen was not measured at any of the D monitoring wells, suggesting a limited
D-interval ZOl over a short time frame:

e Dissolved oxygen was observed after 12 days of sparging at a rate of 4 cfm 3 feet away from the AS-21-1D
sparge point at MW-21-1D and after 61 days of sparging at an injection rate of 12 cfm 12 feet away from the
AS-21-2D sparge point at MW-21-2D. The time it took for dissolved oxygen to be distributed to the D
monitoring wells suggests that distribution of dissolved oxygen at that depth may be more dependent on
groundwater transport and/or diffusion, as sparging may have formed limited horizontal air channeling.
Injected air in the D sparge points may have preferentially sparged upward vertically, either due to the deeper
sands having a lower permeability or potentially through short-circuiting to the adjacent S sparge points or
performance monitoring wells (Figures 5 and 6).

e At monitoring well MW-21-3D located 18 feet from the AS-21-2D sparge point, dissolved oxygen was not
observed at high enough concentrations to directly result in the oxidation of iron or coprecipitation of arsenic.
Both arsenic and iron concentrations were observed to remain relatively stable and unchanged throughout the
pilot study (Figure 13).

e Anincrease in dissolved oxygen was not observed at MW-21-4D, located 40 feet downgradient of sparge
points AS-21-1D and AS-21-2D, and iron and arsenic concentrations remained stable from startup through
shutdown of the system (Figure 14).

e Monitoring well SHM-10-06, located crossgradient and approximately 30 feet from sparge point AS-21-2D,
was also monitored during the pilot test. Dissolved oxygen and arsenic concentrations remained stable at this
location and did not indicate influence of the pilot test on this area (Figure 15).

3.2.2 Alkalinity, pH, and Manganese Dynamics

Introduction of dissolved oxygen via air sparge and iron oxidation has additional effects on water quality. The
oxidative precipitation of iron by oxygen will generate acidity via the following reaction:

2 Fe?* + % 02 + 5 H20 = 2 Fe(OH)s + 4 H*

Accordingly, each mole of iron oxidized releases two moles of acidity. In solution, this acidity is balanced by the
dissolved alkalinity, with conversion of carbonate to bicarbonate and bicarbonate to carbonic acid. On a mass
basis, for each mg/L of iron oxidized, approximately 1.8 mg/L of alkalinity as calcium carbonate (CaCQO:s) is
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anticipated to be consumed (this does not account for any buffering of ferrous iron or pH/alkalinity by the soil).
Dissolved oxygen introduction and ferrous iron oxidation may therefore be expected to reduce the solution pH and
alkalinity. However, the pH change may also be affected by changes in the dissolved carbon dioxide (COz)
content of the solution, which may also be influenced by air sparging. For example, it is very common for
groundwaters to exhibit dissolved CO:2 in excess of the concentration in water in equilibrium with the atmosphere.
Air sparging would tend to remove dissolved CO:2 (carbonic acid) from the groundwater, causing the pH to
increase, but with no change in alkalinity. CO2 removal and iron oxidation may cause competing influences on
solution pH.

Figures 7 through 15 detail the observed change in pH and alkalinity in the monitoring well network over the
course of the pilot test. Monitoring wells that exhibited increases in dissolved oxygen concentrations with
corresponding reductions in iron and arsenic concentrations also exhibited decreases in pH and alkalinity. Initial
pre-operation alkalinity values in S monitoring wells were between 180 and 320 mg/L. Following IAS, alkalinity
decreased to between 44 and 110 mg/L in wells MW-21-1S, MW-21-2S, and MW-21-3S, with slightly less of a
decrease observed in well MW-21-4S (to 190 mg/L; Figure 10). Along with alkalinity, solution pH also decreased
in the S wells approximately 0.5 pH units (from pH values near 6.5 to 7 to values near 6.0 or occasionally lower).
Similar decreases in pH and alkalinity were also observed in the deeper monitoring wells influenced by air sparge,
particularly MW-21-1D and MW-21-2D, with little to no significant response in MW-21-3D and MW-21-4D, noting
that large fluctuations between 120 mg/L and more than 200 mg/L appear to be typical in these wells. Following
system shutdown, some rebound in alkalinity was observed, but in most cases alkalinity did not rebound to the
initial pre-sparge levels.

The alkalinity decreases observed in the monitoring wells over the course of the pilot test were reasonably
consistent with the anticipated decrease due to iron oxidation acidity. The greatest iron reduction was observed in
MW-21-3S, which exhibited a decrease from approximately 60,000 pg/L to less than 200 pg/L on a dissolved
basis. Based on the factor of 1.8 mentioned previously, this reduction would result in consumption of alkalinity of
more than 100 mg/L. Although the actual apparent alkalinity reduction in MW-21-3S was approximately 160 mg/L,
this difference is within the level of temporal variability observed across the well network.

Concentrations of dissolved manganese also changed with time throughout the pilot test but exhibited more
complex dynamics relative to iron (Figure 16). In the S monitoring wells, manganese concentrations decreased or
remained the same, with the greatest concentration reductions observed in MW-21-1S and MW-21-3S. In
contrast, manganese concentrations in D monitoring wells influenced by air sparge (MW-21-1D and MW-21-2D)
exhibited an increase during and following air sparging. This is further discussed below in Section 3.2.3.

3.2.3 Geochemical Modeling

Geochemical modeling calculations were conducted to evaluate mineral saturation and dissolved CO2 content in
groundwater during the pilot test. These calculations were conducted to evaluate the potential effects of air
sparge on the stability of minerals in the aquifer; specifically, the potential for minerals other than iron
oxyhydroxide to dissolve or precipitate in response to changes in water quality with aeration. The geochemical
simulations were conducted using the modeling code PHREEQC with the WATEQA4F database (Parkhurst and
Appelo 2013). The calculations included aqueous speciation and mineral saturation calculations using the
measured water quality data (including pH, temperature, alkalinity, major ion content, and dissolved metals
concentrations) for each data point collected during the monitoring period. Geochemical modeling results are
provided on Figures 17 through 19.

FINAL AS Pilot Implementation Rpt_September2022-Clean 13



Final - In-Situ Air Sparge Pilot Test Implementation Report

The saturation indices of carbonate minerals, including calcite (CaCQOs), siderite (iron carbonate), and
rhodochrosite (manganese carbonate), are shown on Figure 17 for the shallow monitoring wells and Figure 18 for
the deep monitoring wells. The saturation index is an indicator of a mineral’s propensity to dissolve (if it is present)
or precipitate. A saturation index of zero indicates a solution in equilibrium with that mineral phase; if the value is
above zero, the mineral would tend to precipitate, while negative values indicate either a tendency to dissolve, or
that the mineral is likely not present in the formation. Key observations from the carbonate mineral saturation
calculations include the following:

¢ In both the S and D monitoring wells, calcite is significantly undersaturated (saturation indices near -1 or
lower), suggesting that calcite is likely not present in the formation and is not contributing to the measured
ANP discussed in Section 3.1.

e Siderite is at or above saturation in monitoring wells pre-sparge, and in wells exhibiting little to no influence
from air sparge (MW-21-3D and MW-21-4D). This suggests that siderite may be present in the formation in or
near equilibrium with dissolved ferrous iron, but any siderite present is likely consumed during air sparging.

e Rhodochrosite is very close to saturation in all wells pre-air sparge, indicating the potential for its presence in
the formation, but particularly in the deeper portion of the formation. In monitoring well MW-21-1D,
manganese concentrations increase in solution while the alkalinity decreases, and the rhodochrosite
saturation index stays constant. This suggests that rhodochrosite is likely present at this location and is
actively dissolving in response to oxygen addition (acidity generation and decrease in alkalinity); this
dissolution increases the concentration of manganese in solution. Although this effect may be happening in
MW-21-2D, it is possible that rhodochrosite is exhausted with continued oxidation. In contrast, rhodochrosite
saturation quickly dips to below the saturation index without significant increases in dissolved manganese,
suggesting little to no rhodochrosite in shallower zones.

The geochemical model was also used to estimate the concentration of dissolved CO: in water. These results are
provided on Figure 19, with CO2 content expressed as log pCO: (i.e., logarithm of the partial pressure of CO2 gas
in equilibrium with the solution). At atmospheric pressure near sea level, the pCO: is approximately -3.4, while
gas under pressure within the deepest air sparge wells (water column depth approximately 58 feet) would have a
pCO: of approximately -3.0. A calculated pCOz2 value for groundwater higher than this range indicates a water that
is supersaturated with respect to atmosphere.

Calculated pCO:2 values range between approximately -2 to -1 or higher (Figure 19), suggesting that the dissolved
CO:2 content of the groundwater is highly elevated relative to atmospheric equilibrium and did not change
substantially throughout the aeration period. As noted above, there are competing factors that would be acting to
affect the dissolved COz2 content; whereas solution acidification would convert bicarbonate to carbonic acid
(increasing the dissolved CO: content), air sparge of a water supersaturated with CO2 would be expected to
remove COz, bringing the concentration down. It is likely that these two effects compete to result in no net change
in the dissolved CO: content of the groundwater.

These results provide key insights into the reactions which buffer the groundwater pH on air sparge. Oxidation
and precipitation of iron results in acid generation. The water quality modeling results along with geochemical
calculations suggest that this acid generation is primarily buffered by dissolved alkalinity. Although significant
guantities of calcite are not likely present in the formation, it is possible that other carbonate phases (such as
siderite and rhodochrosite) account for some of the measured acid neutralization potential in the formation but
may not be present in substantial concentrations and may be rapidly consumed with iron oxidation. It is also
apparent that off gassing of CO2 with aeration is likely not playing a major role in affecting aquifer pH post-air
sparge. Although a significant quantity of dissolved alkalinity was consumed during the air sparge, the majority of

14
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iron was also consumed; therefore, the results do not necessarily suggest that groundwater acidification would be
a major issue with continued and/or larger-scale air sparge implementation.

3.3 Post-System Operation Monitoring and Testing

3.3.1 Performance Monitoring

Groundwater monitoring and sampling were performed approximately 1 month after shutdown of the pilot system.
The results of the post-operation groundwater monitoring and sampling are included in Tables 8 and 9. The post-
system operational data indicate that at the S monitoring wells:

e Arsenic concentrations remained below 10 pg/L in all S monitoring wells 1 month after system shutdown
(Figures 7 through 10).

e Dissolved oxygen concentrations remained elevated at wells MW-21-2S and MW-21-3S and decreased to
less than 1 mg/L at wells MW-21-1S and MW-21-4S.

e Iron concentrations remained low in the S monitoring wells except for MW-21-4S, where it increased to
14,500 pg/L from 702 pg/L at end of system operation. The baseline iron concentration at MW-21-4S was
67,000 pg/L (Figure 10).

In the D monitoring wells:

e Arsenic remained at a similar low concentration at well MW-21-1D and declined further to less than 10 pg/L at
well MW-21-2D. At wells MW-21-3D and MW-21-4D, both iron and arsenic concentrations decreased from
concentrations measured at the conclusion of system operation (Figures 11 through 14).

e Arsenic concentrations at wells MW-21-3D (1,520 pg/L) and MW-21-4D (1,390 ug/L) were still elevated
following 1 month post-operation, but were lower than at baseline (2,210 and 1,570 pg/L, respectively). The
observed reduction may be reflective of groundwater transport from areas of treatment upgradient rather than
coprecipitation and absorption of arsenic to iron oxyhydroxides in these areas.

Additional sampling would be required to determine if the observed decrease would continue, be sustained, or

rebound over a longer time frame following cessation of air sparging.

3.3.2 Hydraulic Testing Results

The results of the baseline and post-operation hydraulic testing conducted at the sparge points and monitoring
wells are summarized in Table 10. Results indicate that at the sparge points:

e There was no adverse impact on the measured specific capacity of the S sparge points after the system was
operated for 3 months.

e Over the same period, the specific capacity was observed to decrease in D sparge points AS-21-1D and AS-
21-2D at a percentage of 25% and 52%, respectively. The measured decrease in specific capacity did not
impact the functionality of the D sparge points, which continued to distribute air to the formation during the
pilot test at similar air flow rates and injection pressures.

Within the monitoring well network downgradient of the sparge points:
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e Specific capacity decreased by more than 10% in wells MW-21-3S (29%), MW-21-4S (37%), and MW-21-1D
(13%). These results may indicate precipitation in the S interval was most prevalent in the farther
downgradient monitoring wells and closer to the sparge points in the D interval.

The potential changes in specific capacity observed as a result of this testing are due to minor changes in
drawdown. Additional testing over an extended treatment period would be required to determine if such a trend
exists and its significance to the long-term operational maintenance requirements (and associated costs) of an
IAS system. A notable increase in sparge pressure would be observed if fouling of the sparge points and the
surrounding formation occurred, and no increase was observed over the 3-month pilot test.

3.4  Site Suitability Evaluation

The suitability of the site for full scale treatment of arsenic via IAS is discussed in this section. Results from the
pilot test are used to evaluate and discuss the geochemical, geological, and hydrological suitability of the site for
IAS treatment.

3.4.1 Geochemical

From a geochemical standpoint, the site appears to be well suited for immobilization of arsenic through an IAS
treatment system. Keys to geochemical suitability of the IAS system include the following.

e Groundwater pH less than 7 that slows the kinetics of iron precipitation. The baseline pH of the S and D
interval wells were all below 7 and ranged from 6.21 to 6.77. Over the course of the pilot study, the pH trends
in the monitoring well network are shown on Figures 7 through 14. pH decreased in all wells where arsenic
coprecipitation occurred and maintained a pH below 7. Overall, it is desirable to have the iron oxidation
kinetics sufficiently rapid that oxidation and precipitation occurs within realistic timeframes for treatment of
arsenic; however, the kinetics must also be slow enough to minimize oxygen consumption before distribution
within the target ZOl is achieved. If iron oxidation is too rapid, this may result in an overabundance of
oxidation products (iron mineral precipitates) in the immediate vicinity of the air sparge points, which could
result in formation fouling.

e The results indicate in the S interval, oxidized iron does precipitate, but not within the well pack. The D
interval indicated a small potential for fouling of the D well screens, although additional testing and longer-
term operation of the pilot would be required to determine if this trend would continue and the degree of
fouling that would be expected through long term operation. Characterization of the fouling trend in the D
sparge wells would allow for a better estimate of the long-term operation and maintenance costs associated
with a full-scale IAS remedy for the site.

e There is a sufficient iron to arsenic concentration ratio in groundwater to support dissolved arsenic uptake that
reduces arsenic concentrations to below 10 pg/L, when dissolved oxygen distribution is achieved. Bucket
tests conducted on site in January 2021 as described in the IAS Pilot Test Work Plan (SA-JV, 2021b)
highlight the importance of having sufficient dissolved iron present in solution to support arsenic attenuation.
Generally, this can be gauged based on the dissolved iron concentration, as well as the ratio of iron to arsenic
in solution. Monitoring wells SHM-10-06 and SHM-10-14 both exhibited initial dissolved iron concentrations
near 50 mg/L or greater, with iron-to-arsenic ratios of 50 and 16 on a mass basis, respectively, whereas initial
iron concentrations in well SHP-2016-06A were less than 1 mg/L and in lesser abundance on a mass basis
relative to arsenic with an iron-to arsenic ratio of 0.5 (S-A JV 2021b). These results indicate that IAS should
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be successful at locations with higher concentrations of dissolved iron (i.e., near well SHM-10-06), but air
sparging without additional modifications may not be as effective in areas of the Site with low dissolved iron.

3.4.2 Geological

Cross sections illustrating the geology of the pilot test area, as interpreted using the soil boring logs included in
Appendix A, are included as Figures 5 and 6. Based on previous site characterization and confirmed through
additional soil borings collected as part of this pilot test, the Site contains suitable material for air sparging:
permeable sands with a low degree of heterogeneity to minimize channeling and/or short-circuiting of injected air
(for reference, see Section 2 of the In-Situ Air Sparging Engineer Manual [USACE 2013]).

The soils contain low TOC concentrations, and the reductive poise of the system appears to be quickly overcome
where dissolved oxygen is distributed. The aquifer has not shown an immediate propensity to revert back to
reducing conditions post-system operation, which would potentially allow a full-scale system longer extended
periods of shutdown between operation.

Arsenic is present at higher concentrations in deeper soil and groundwater near the bedrock interface. A key to
successful application of a full-scale IAS system would be to achieve distribution of dissolved oxygen and
oxidation of iron within the deep interval that will result in the coprecipitation of arsenic at depth. Permeability of
the deeper sands above the till (and bedrock, where till is not present) is more variable, and potential short-
circuiting and subtle permeability differences in stratigraphy at those depths should be evaluated in more detail if
the system were to be implemented at full-scale. Silty sand or clayey were noted to be present above bedrock
and/or till at AS-21-1D, AS-21-2D, MW-21-2D, and MW-21-4D (Appendix A). Sands with silt content would be
anticipated to be less conducive to successful distribution of air throughout the aquifer. These deeper depths in
the overburden correlate with higher concentrations of arsenic in both groundwater and soils, making treatment at
this interval more difficult. A successful full-scale application of air sparging would require closer-spaced D sparge
points (perhaps 15 or 20 feet on center, as compared to 30 feet on center during the pilot test) and a focus on
installation of sparge points as deep as possible within the sand unit to target the greatest concentrations of
arsenic in groundwater at SHL.

3.4.3 Hydrological

In general, groundwater in the southern portion of SHL flows to the northeast toward Plow Shop Pond,
groundwater in the northern portion of SHL flows to the north, and groundwater to the northeast of SHL flows to
the northwest toward Nonacoicus Brook. Groundwater in the deep overburden at the northern extent of SHL (in
the Nearfield Area) is extracted and treated by the ATP. Groundwater contours are presented on Figure 2.

During the pilot test, the ATP was in operation and experienced no significant downtime. The combined extraction
rate from wells EW-01 and EW-04 averaged from 44.7 to 54.8 gallons per minute during the months of October
2021 through January 2022. Appendix F contains information on the ATP, including the total volume of water
treated by month, depth to water and water table elevations of the extraction wells over the operating period of the
pilot test, and laboratory sampling results for arsenic, iron, and manganese in the extraction wells in September
and December 2021. The concentrations of arsenic, iron, and manganese in the extraction wells were all within
typical ranges. Groundwater flows from the pilot test area northwest toward the extraction wells. The average
depth to water under pumping conditions in the extraction wells in December 2021 was 34.5 feet in EW-1 and
45.5 feet in EW-4, corresponding to an average drawdown of 19.5 and 30.7 feet, respectively. While the operation
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of the ATP influenced groundwater flow direction from the pilot test area toward the extraction wells, there were
no other observed impacts of the ATP operation on the pilot test (Figure 20).

Post-data analysis determined minimal vertical hydraulic gradient with no significant magnitude between well
clusters containing shallow and deep well screen intervals (Table 11). The average groundwater seepage velocity
in this area of the Site was estimated at 1.5 feet per day (S-A JV, 2021a). After 40 days of operation, dissolved
oxygen increased from 0.08 mg/L at baseline to 1.25 mg/L in well MW-21-4S located 40 feet from the closest
sparge point. Assuming an S-interval ZOlI of 15 feet, this correlates to an observed groundwater velocity of (40
feet — 15 feet) / (40 days) or 0.6 feet per day. Dissolved oxygen will oxidize reduced metals present at various
reaction rates and be consumed by any other oxygen demand as it travels downgradient. Therefore, 0.6 foot per
day likely represents a conservative estimate of the actual site groundwater velocity, but clearly indicates a
connection with the upgradient sparge points and the ability of an IAS system to reduce dissolved arsenic
concentrations downgradient in the S interval.

3.5 Full-Scale System Conceptual Design Parameters

A conceptual full-scale IAS system would likely be installed to treat the area directly downgradient of SHL and
entail a line of sparge points spaced a certain distant apart and spanning the width of the landfill. The sparge
points would be installed to target the depth of the sand aquifer containing the highest concentrations of arsenic.
Based on data collected during the pilot test, the vertical sparge treatment interval would target the overburden
soils located at depth from the top of bedrock to 30 feet above the bedrock surface.

Pilot test results indicate that distribution of dissolved oxygen within the aquifer was achieved at flow rates of 4
cfm in the S interval and 4 to 8 cfm in the D interval. The corresponding injection pressure at this flow range was
observed to be 20 to 30 psig, consistent with pre-pilot design calculations.

Pulsed mode of operation provided good distribution of dissolved oxygen. There was no apparent improvement in
performance when operating in continuous mode. One month after shutdown of the system, dissolved oxygen
concentrations remained elevated above baseline conditions in 5 of the 8 installed pilot test monitoring wells,
dissolved arsenic concentrations remained low in 6 of these 8 monitoring wells, and dissolved iron remained
depressed in 5 of these 8 monitoring wells. This suggests a full-scale air sparge system may be suited to pulsed
operation with a longer off period than was tested in the active operational period of the pilot.

The S sparge points were turned off 49 days into the pilot test and remained offline for the duration. With only the
D sparge points operating, dissolved oxygen concentrations continued to increase in the S interval. A full-scale
system potentially could be effective with only deeper sparge points in place. Additional testing would be needed
to determine if this is the case.

The following details the conceptual operational design parameters for the S-interval sparging:

1) Effective ZOI greater than 15 feet

2) Injection flow rates of up to 4 cfm

3) Operational mode: pulsed

4) Injection pressure of 20 to 25 psig

5) 2-foot screened interval.

The following details the conceptual operational design parameters for the D-interval sparging:

1) Effective ZOI of 10 feet
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2) Injection flow rates of 4 to 8 cfm
3) Operational mode: pulsed
4) Injection pressure of 25 to 30 psig

5) 2-foot screened interval positioned at the bottom of the sand aquifer.

The level of effort required to operate and maintain the air sparge infrastructure was minimal. The system
required minimal maintenance and was able to be effectively monitored remotely to alert of any issues
encountered. Colder weather provided more maintenance issues with air sparge lines freezing during pulsed
mode operation. A full-scale system design should consider operation during colder weather and provide
adequate safeguards to prevent icing issues during off periods of the sparge system.

The pilot study results cannot conclusively determine if fouling of sparge points would become an issue over
longer-term operation. During operation of the pilot test system, no adverse effects such as increased injection
pressure or an impact on the ability to distribute dissolved oxygen to the aquifer over time were observed. Indeed,
it is unknown if changes to specific capacity measured in some wells was due to iron precipitation or the result of
redistribution of fine sands and silts due the on/off action of air injection during the test. The kinetics of abiotic iron
oxidation are driven largely by pH, and at a pH less than 7, the reaction kinetics are slower such that iron
precipitation would be expected to occur away from the well screen. The results indicate no adverse effect on the
specific capacity of the S sparge points and a potential decrease in specific capacity of the D sparge points from
baseline. Additional testing over longer-term operation is required to confirm these results and to fully evaluate the
impact of fouling on sparge performance and the need/frequency for redevelopment of sparge points.

3.6 Conclusions

The results from the pilot test indicate that IAS is a technology that can effectively reduce dissolved arsenic flux
flowing within alluvium downgradient of the landfill and is a valid remedial option to evaluate and include as part of
a feasibility study. The main challenge to the full-scale implementation of this technology appears to be achieving
dissolved oxygen distribution and arsenic coprecipitation at the deepest portions of the overburden where the
highest dissolved arsenic concentrations have typically been observed. It is uncertain if implementation of a full-
scale system would be capable of meeting the current remedial goal (MCL) at all locations downgradient of its
application particularly at depth.

The pilot study results indicate that the rate of oxygen delivery that was tested appears to be high relative to the
reductive poise of the system and the corresponding iron and arsenic transport. A full-scale system would
certainly employ pulsed operation. However, effective treatment of arsenic could most likely be achieved utilizing
much longer off periods than were tested during the study, perhaps spanning days. Post system testing indicates
dissolved arsenic remained below the MCL in monitoring wells downgradient of the pilot study 29 days post
system shutdown.

While the pilot test met the primary objectives, additional testing and evaluation of results is recommended prior to
or in conjunction with design and implementation of this technology at full-scale to eliminate uncertainties. These
include:

e ltis uncertain whether sufficient oxygen can be delivered to the deepest parts of the overburden aquifer (low
permeability glacial till) to oxidize the iron at that depth. Additional testing will be required to determine if this
is possible and the well spacing that would be effective.
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e Determining the need for both an S and D air sparge point to span the vertical extent of the targeted treatment
interval. The data collected during the pilot test suggest that full-scale treatment of the targeted treatment
interval may be able to be attained through one vertical sparge point located in the D interval at depth.
Suggested additional testing would include a small-scale pilot to test dissolved oxygen distribution with only
the D sparge points active. The abbreviated test would include monitoring for changes in dissolved oxygen
within the surrounding monitoring wells to determine if adequate distribution of dissolved oxygen and
corresponding arsenic treatment is observed within the S monitoring well network.

e Determining the degree of iron fouling that might occur during longer-term operation of IAS. While there was
no observed change in functionality of the system and no drop in specific capacity of the S sparge points, the
D sparge points showed a decrease in specific capacity over baseline conditions. Additional testing of the D
sparge points is recommended to confirm these results at a minimum. Longer-term observation of changes in
specific capacity of the D sparge points is recommended to establish the trend of any decline in performance
of the sparge points over a period longer than 3 months, to better understand the expected time frame for
potential redevelopment.

e Determining the time for the aquifer to return to reducing conditions post-application of IAS treatment. The
post-system monitoring indicated that dissolved oxygen remained elevated in two of the four S monitoring
wells and two of the two D monitoring wells where dissolved oxygen was observed during the pilot test
operational period. Additional monitoring of the pilot test network is suggested to determine when the aquifer
returns to reducing conditions and how that impacts the dissolved metals concentrations in groundwater over
time.
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Table 1

Sparge Point and Monitoring Well Construction
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Well Top of Bottom of . Top of . Top of Silt Layer
. . s Top of Silt Top of Silt ]
Installation Date(s) Development Date(s) |Diameter Screen Screen Northing Bedrock Bedrock Thickness
inches ft bgs ft bgs ft ft bgs ft bgs ft amsl ft amsl feet
AS-21-1D 7/20/2021  7/21/2021  7/27/2021 7/28/2021 3027876.0 630158.3
AS-21-2D 7/16/2021  7/19/2021  7/28/2021 @ 7/29/2021 2.0 226.34 71.5 73.5 3027881.6 630182.2 73.7 76.7 152.6 149.6 3.0
MW 21-1D 7/23/2021 7/27/2021  7/29/2021 2.0 226.87 59.0 69.0 3027878.2  630156.0 - 69.1 - 157.8 0.0
MW 21-2D 7/26/2021  7/27/2021  7/28/2021 7/29/2021 2.0 226.07 64.0 74.0 3027892.4 630181.5 74.0 77.0 152.1 149.1 3.0
MW 21-3D 7/29/2021  7/29/2021  7/30/2021 8/2/2021 2.0 225.96 63.5 73.5 3027890.3 630168.2 - 73.5 - 152.5 0.0
MW 21-4D 8/2/2021 8/2/2021 8/3/2021 2.0 224.86 62.0 72.0 3027915.2  630160.2 72.6 72.9 152.3 152.0 0.3
AS-21-1S 7/20/2021  7/21/2021  7/27/2021 7/30/2021 2.0 226.86 50.0 52.0 3027876.7 630160.6
AS-21-2S 7/20/2021 7/28/2021 2.0 226.11 54.5 56.5 3027882.0 630175.8
MW 21-1S 7/23/2021  7/26/2021  7/27/2021  7/28/2021 2.0 226.54 44.0 54.0 3027878.6  630162.2
MW 21-2S 7/27/2021  7/28/2021  7/29/2021  7/30/2021 2.0 225.88 49.0 59.0 3027891.6 630175.1
MW 21-3S 7/29/2021 7/30/2021  8/2/2021 = 8/3/2021 2.0 225.97 48.5 58.5 3027890.6 630162.2
MW 21-4S 8/2/2021 8/2/2021 8/4/2021 2.0 225.26 47.0 57.0 3027914.3 630155.2

Highest Lowest Difference
ft amsl ft amsl feet

S Wells Screen Range 182.5 166.9 15.7
S Sparge Wells Screen Range 176.9 169.6 7.3
D Wells Screen Range 167.9 152.1 15.8
D Sparge Wells Screen Range 159.9 152.8 7.0
Top of Bedrock Range 157.8 149.1 8.7

Acronyms and Abbreviations:
--=no data

amsl = above mean sea level
bgs = below ground surface

ft = foot



Table 2

Soil Sampling Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Well: AS-21-1D AS-21-1D AS-21-1D AS-21-1D AS-21-1D

Date: 7/21/2021 7/21/2021 7/21/2021 7/21/2021 7/21/2021
Depth (ft bgs): 24-28 34-38 48-54 60-64 70-72

S Depth D Depth

Description:|SAND, f.-c. grained, SAND, f.-m. grained; SAND, f.-m. grained; SAND, f.-m. grained, SAND, f.-c. grained; some
subangular; trace f. trace silt; m. loose, trace silt; m. loose, subangular, m. loose, silt; some clay; trace f.
gravel; m. loose, saturated, brown saturated, brown saturated, gray-brow gravel at base; very
saturated, brown dense, hard (Till)

v | s [ % [ s | s |
Y S S I O A R
3.3

Arsenic mg/kg 17 1.8 8.5 33
Biochemical Oxygen Demand mg/kg 900 UJ 980 UJ 980 UJ 970 UJ 850 U
Iron mg/kg 7000 3500 3700 J 4900 5800
Manganese mg/kg 47 43 41 47 150
Percent Moisture % 16.6 23.5 23.4 22.6 12.2
Percent Solids % 83.4 76.5 76.6 77.4 87.8
Total Organic Carbon g/kg 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U
Acid-Base Accounting TCaCO,/kT 1.2 U 1.4 2.2
Acid Generation Potential TCaCO5/kT 1.2 U 12 U 1.2 U
Acid Neutralization Potential TCaCO,/kT 1.1 1.4 2.2
Non-extractable Sulfur % 0.040 U 0.040 U 0.040 U
Non-Sulfate Sulfur % 0.040 U 0.040 U 0.040 U
Pyritic Sulfur % 0.040 U 0.040 U 0.040 U
Sulfate Sulfur % 0.040 U 0.040 U 0.040 U
Total Sulfur % 0.040 U 0.040 U 0.040 U
Acronyms and Abbreviations: Data Qualifiers:

bgs = below ground surface U = Indicates that the analyt/compound was analzed for, but not detected

ft = feet UJ = The analyte/compound was not detected above the reported sample Quantitation limit. The Quantitation limit is
amsl = above mean sea level considered to be approximate due to associated QA results.

mg/kg =milligrams per kilogram

g/kg = grams per kilogram

TCaCOgx/KT = tons of calcium carbonate per kiloton

USCS = United Soil Classification and Symbol

SW = Well-graded sands, gravelly sands, little or no fines
SP = Poorly graded sands, gravelly sands, little or no fines
SC = Clayey sands, sand-clay mixtures
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Table 3

Well Development Summary
Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Total Volume
Well Volume Pumping Rate Turbidity Number of Well

Purged Volumes Purged
gal gpm gal
15 64.4
7/27/2021 1 20 91.9
23 -
7/28/2021 1 43 (DRY) 194
AS-21-1S 6.45
7/29/2021 1 53 (DRY) --
68 35.7
7 2021 1
/30/20 70.5 (DRY) --
8/2/2021 03 745 249 116
AS-21-2S 7.3 7/28/2021 1.5 _30 _15'8 _
12 43.7
MW-21-1S 6.81 7/27/2021 15 17 21.5
7/28/2021 5 [ 3% | 795 | 54
10
20 turbid
30 268
40 180
7/29/2021 2
/29120 55 146
MW-21-2S 7.84 70 70.1
90 93.4
105 56.8
125 124
7/30/2021 2 140 11.5
8/2/2021 1 25 --
MW-21- 7. .
3S 5 8/3/2021 1 30 52.2
15 -
35 115
45 71.5
MW-21-4S 7.4 8/4/2021 1.5 55 56
65 49.2
75 49.9
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Table 3

Well Development Summary
Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Total Volume
Well Volume Pumping Rate Turbidity Number of Well

Purged Volumes Purged

gal gpm gal NTU

7/27/2021 1.5 20 20.1
-21-1D 14
AS-21 9 25 14.8
30 16.4
7/28/2021 15 5 346 55
7/28/2021 1.5 20
AS-21-2D 10.1 : 40 40
7/29/2021 15 6 663 64
7/27/2021 1.5 15
7/28/2021 1.5 25 215
MW-21-1D 9.14 35 60.9
7/29/2021 1.5 45 37.2
7/28/2021 1.5 20 20
25 -
MW-21-2D 10.2 45 16
7/29/2021 1.5 50 25.5
7/30/2021 2 20 -
35 32.7
MW-21-3D 102 8/2/2021 2 50 22.1
15 -
30 44.3
-21-4D ) 2021 1
MW-21 9.9 8/3/20 2 512

Acronyms and Abbreviations:
gal = gallon

gpm = gallon per minute

NTU = nephelometric turbidity unit

SO Final Values

22



Table 4

Distance Between Performance Monitoring Wells and Sparge Points
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Ground AS-21-1S AS-21-1D AS-21-2D
Elevation feet feet feet

ft amsl 226.86 226.11 226.89 226.34
MW-21-1S 226.54 2.5 14.1 4.6 20.2
MW-21-2S 225.88 20.8 9.6 22.9 12.2
MW-21-3S 225.97 13.9 16.1 15.1 21.9
MW-21-4S 225.26 37.9 38.3 38.4 42.3
MW-21-1D 226.87 4.8 20.2 3.2 26.3
MW-21-2D 226.07 26.1 11.7 28.3 10.8
MW-21-3D 225.96 15.6 11.2 17.3 16.4
MW-21-4D 224.86 38.5 36.7 39.2 40.2
SHM-10-06 232.91 54.0 39.0 59.0 32.0

Acronyms and Abbreviations:
amsl = above mean sea level
ft = foot
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Table 5

System Operational Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

10/13/2021
10/16/2021
10/21/2021
10/25/2021
11/5/2021
11/11/2021
11/17/2021
11/23/2021
12/6/2021
12/14/2021
12/23/2021
12/27/2021
12/29/2021
1/5/2022
1/6/2022
1/12/2022
1/13/2022

Time

14:20

12:00
18:15
16:00
14:50
14:21
13:47
16:31
15:15
14:25
7:40
18:00
16:00
20:30
10:30
12:56

Operational

Time
IDEVS

System Status

Off
On
Off
On
On
On
On
On
On
On
On
Off
Off
Off
On
Off
Off

On
Off
On
On
On
On
On
On
On
On
On
On
On
On
On
On
On

Pres

psi
79.9

79.8
78.5
79
78.5
82.9
77.4
77.2
76.7
73.7
77.2
77.2
78.7
76.8
76.8
77

26.1
47.8
107.2
139
169.7
199.4
269.8
376.2
499.8
505.2
510.4
559.3
572.4
616
623.5

26.8
49.6
109.8
143.3
174.8
205
275.6
275.6
275.6
275.6
275.6
275.6
275.6
275.6
275.6

26.8
49.6
109.9
143.4
174.9
205.1
275.7
275.5
275.7
275.7
275.7
275.7
275.7
275.7
275.7

HMI Readings

26.1
44.2
103.6
135.4
166.1
195.8
269
374.3
497.7
503.3
508.5
557.4
570.5
614.1
621.6

O O O OO oo oo

Shallow
On Time | Off Time | On Time | Off Time

O O O OO Ooo oo

240
180
180
180
180
60
60
60
60

60
60
60
60
60
60
60
120
120
120
120
60
60
60
60
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Table 5

System Operational Data

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

10/13/2021
10/16/2021
10/21/2021
10/25/2021
11/5/2021
11/11/2021
11/17/2021
11/23/2021
12/6/2021
12/14/2021
12/23/2021
12/27/2021
12/29/2021
1/5/2022
1/6/2022
1/12/2022
1/13/2022

Acronyms and Abbreviations:
cfm = cubic feet per minute

AS-21-1S

19
15
20
18

NM
19
off
off
off
off
off
off
off
off
off

E R S R R R

off
off
off
off
off
off
off
off
off

HMI = Human Machine Interface

min = minute
NM = not measured

psi = pound per square inch

Pres = pressure

Manifold Readings

AS-21-2S

20
25
20
20

NM
20
off
off
off
off
off
off
off
off
off

L R A LR

off
off
off
off
off
off
off
off
off

AS-21-1D

29
25
27
NM
NM
28
27
28
34
34
34
30
35
34
35

AS-21-2D

Well Vault Readings

AS-21-2D| AS-21-2S [ AS-21-1S

29
25
22
18

30

26

28

30

31

31

29
NM
NM
NM

21
20
21
22

22
off
off
off
off
off
off
Off
off
Off

19
20
20
22
16
20
Off
Off
Off
Off
Off
Off
Off
Off
Off

AS-21-1D
Pres

psi

26
20
10
10

26
25
26
27
27
26
26
NM
NM
NM
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Table 8

Performance Monitoring Results - Field Parameters

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

MW-21-1S

MW-21-2S

8/18/2021
10/12/2021
10/25/2021
11/4/2021
11/11/2021
11/17/2021
11/23/2021
12/7/2021
12/13/2021
12/14/2021
12/29/2021
1/5/2022
1/19/2022
2/16/2022
8/20/2021
10/12/2021
10/25/2021
11/5/2021
11/11/2021
11/17/2021
11/23/2021
12/7/2021
12/13/2021
12/14/2021
12/23/2021
12/29/2021
1/5/2022
1/13/2022
1/20/2022
2/16/2022

Time Since
Startup

days

System Airflow and Operational Summa

Time On| Time Off| Deep | Time On | Time Off
hr hr cfm hr hr
off off

1
1
1
1
1

R R e e

N e = WIS

R R e e

w wwwwer R P PR
N N NNNRPR P PP

Continuous

P W wwwwweR R, R R,
P NNNNNNRRRPRP P

Continuous

Temp DTW
°C ft bmp

13.2
16.0
10.9
8.9
11.4
10.5
9.6
NR
NR
NR
9.1
9.5

8.7
14.4
15.9
11.6

9.8
12.4
10.8

9.7

NR

NR
11.6

6.1

9.0

9.5

5.6

9.2

15.53
13.55
11.79
12.97
14.75
15.15
15.77
NR
15.05
15.94
15.77
14.88
16.36
15.35
14.44
14.27
14.02
13.34
13.49
14.11
14.35
NR
15.18
14.82
15.16
14.19
13.97
15.17
14.68
14.46

0.00
2.79
13.16
17.25
13.82
14.45
8.25
13.42
NR
13.88
13.59
12.31
10.13
0.84
0.14
5.13
11.54
4.19
8.96
10.81
3.06
7.38
NR
4.04
6.79
5.14
8.16
7.45
6.55
7.53

Cond.
ms/cm

0.710
NR
0.346
0.385
0.445
0.290
0.291
NR
NR
0.331
0.375
0.389
0.205
0.329
0.477
NR
0.531
0.443
0.530
0.394
0.295
NR
NR
0.398
0.609
0.438
0.662
0.224
0.305
0.465

11.59
11.35
7.07
6.86
7.25
6.42
6.84
NR
NR
7.09
6.48
6.25
6.32
6.58
6.25
6.79
6.67
6.46
6.72
6.76
6.30
NR
NR
6.66
6.35
6.23
6.12
6.41
6.34
6.45

-208.1
-262.2
157.9
230.0
-125.0
46.2
-53.6
NR
NR
107.3
176.5
188.1
197.5
-394.3
-40.7
-44.9
123.8
-59.6
-87.4
-15.2
-75.6
NR
NR
34.8
116.4
149.7
173.8
106.8
44.4
155.9

Turbidity | Total Iron | Ferrous Iron | VOC Headspace

7.1
NR
43.42
13.73
34.6
NR
153.24
NR
NR
0.61
0.84
NR
54.1
50.27
11.14
NR
42.86
8.11
135
NR
193.61
NR
NR
17.9
107
46.6
NR
NR
117.9
17.18

NR
NR
0.89
0.14
0.17
0.14
0.07
NR
NR
0.19
ND
NR
0.12
ND
NR
NR
2.6
0.84
8.6
3.6
3.9
NR
NR
4.12
NR
5.4
NR
2.22
3.1

60.6
NR
NR

0.02
ND

0.22

0.04
NR
NR

0.04
ND
NR

0.09

0.07

30.2
NR
NR

0.76
0.8
0.5
2.6
NR
NR

2.64
NR

0.73
NR

0.13

1.65

NR
NR
0.4
0.0
0.0
0.0
0.0
NR
0.0
0.0
0.0
NR
NR
RN
NR
NR
5.4
0.7
0.0
0.0
0.0
NR
NR
0.0
NR
0.0
NR
0.1
NR

1/5



Table 8

Performance Monitoring Results - Field Parameters

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

MW-21-3S

MW-21-4S

8/25/2021
10/12/2021
10/25/2021
11/4/2021
11/11/2021
11/17/2021
11/22/2021
12/7/2021
12/13/2021
12/23/2021
12/28/2021
1/5/2022
1/13/2022
1/20/2022
2/16/2022
8/25/2021
10/12/2021
10/25/2021
11/4/2021
11/11/2021
11/17/2021
11/22/2021
12/6/2021
12/7/2021
12/7/2021
12/13/2021
12/23/2021
12/29/2021
1/5/2022
1/13/2022
1/19/2022
2/17/2022

Time Since

Startup

System Airflow and Operational Summa

Time On| Time Off| Deep | Time On | Time Off
hr hr cfm hr hr
off off

1
1
1
1
1

R R R e e

N e = WIS

R R R e e

R WWWwWwwR R R R e
P NNNNNRRR R R

Continuous

P WWwWwwwh R R R R R e
R NNNNNRRRRR BB

Continuous

Temp DTW
°C ft bmp

14.6
15.9
11.9
9.4
11.8
10.7
10.6
NR
10.7
6.1
9.8
9.3
5.0
9.4
8.6
14.5
15.9
11.6
11.1
11.9
11.1
11.6
8.0
NR
NR
11.2
6.1
9.0
9.6
5.4
8.8
11.1

14.50
13.97
14.81
13.47
13.74
14.60
14.54
NR
15.24
15.61
14.63
14.39
15.79
15.17
14.86
13.66
13.08
13.89
12.58
13.30
13.60
13.63
13.97
NR
NR
14.00
14.35
13.77
13.47
14.42
14.68
14.09

0.34
2.14
13.11
13.91
12.68
13.50
8.11
11.38
5.71
13.78
5.67
8.63
13.03
11.22
11.00
0.08
1.88
0.64
0.49
1.61
1.74
1.25
0.33
1.17
0.70
5.37
831
4.35
3.23
11.13
7.53
0.94

Cond.
ms/cm

0.444
NR
0.288
0.387
0.386
0.272
0.243
NR
0.191
0.344
0.229
0.320
0.124
0.236
0.230
0.452
NR
0.438
0.648
0.581
0.424
0.485
0.353
NR
NR
0.388
0.534
1.236
0.586
0.200
0.434
0.434

6.48
6.22
6.36
6.34
6.71
6.39
6.26
NR
6.61
6.50
5.75
5.75
6.29
6.02
6.37
6.21
6.26
6.33
6.28
6.27
6.25
6.31
6.18
NR
NR
6.38
NR
6.13
5.72
6.23
5.19
5.99

ORP
mV

-58.9
-44.1
63.8
237.1
-75.2
12.4
-100.4
NR
51.9
100.7
166.7
126.2
62.4
125.8
-88.9
-66.0
-67.9
-34.7
-43.9
-156.8
-23.5
-47.9
-4.9
NR
-13.0
56.2
43.7
49.9
101.6
110.8
202.3
29.2

Turbidity | Total Iron | Ferrous Iron | VOC Headspace

7.18
NR
34.15
8.69
150
NR
291.5
NR
13.7
424
223
NR
NR
74.2

148.23

4.51
NR
2.72
2.39
43.9
NR

156.76

16.9
NR
NR
15

315

54.6
NR
NR

19.6

15.88

NR
NR
0.8
0.35
6.35
9.4
6.6
NR
2.2
NR
2.45
NR
0.31
0.29
0.13
NR
NR
>3.3
>16.5
36.2
37.2
27.6
28.8
NR
NR
4.4
NR
6.45
NR
19.6
0.13
8.4

65.8
NR
NR

0.06
0.1
0.7

NR
0.8
NR
1.58
NR
0.06
0.26
0.06
60.8
NR
NR
6.25
11.05
23.7
15.1
19.4
NR
NR

NR

NR
0.09
0.02

4

NR
NR
0.0
0.4
0.1
0.0
0.0
NR
0.0
NR
0.0
NR
0.2
NR
NR
NR
NR
0.0
NR
0.2
0.0
0.0
0.1
NR
NR
0.0
NR
0.8
NR
2.8

0.0

2/5



Table 8

Performance Monitoring Results - Field Parameters

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

MW-21-1D

MW-21-2D

8/18/2021
10/12/2021
10/25/2021
11/4/2021
11/11/2021
11/17/2021
11/23/2021
12/6/2021
12/7/2021
12/7/2021
12/13/2021
12/14/2021
12/29/2021
1/5/2022
1/13/2022
1/19/2022
2/16/2022
8/19/2021
10/12/2021
10/25/2021
11/5/2021
11/11/2021
11/17/2021
11/22/2021
12/6/2021
12/7/2021
12/7/2021
12/13/2021
12/14/2021
12/23/2021
12/29/2021
1/5/2022
1/13/2022
1/20/2022
2/16/2022

Time Since

Startup

System Airflow and Operational Summa

Time On| Time Off| Deep | Time On | Time Off
hr hr cfm hr hr
off off

1
1
1
1
1
1

R R R e e

R R R R R e

R R R e e

P WWwWwwwh R R R R R R
P NRNNNNRRRRR R 2

Continuous

P WWwWwwwwhRr R R R R R
R NNNNNNRRRRR B B

Continuous

Temp DTW
°C ft bmp

16.0
15.7
10.4
10.9
11.6
10.5
9.6
7.6
NR
NR
NR
10.4
9.1
9.5
5.6
8.8
9.1
15.1
15.8
12.3
124
12.6
10.9
11.3
7.9
NR
NR
NR
11.5
6.1
9.0
9.5
5.6

8.9

15.91
14.76
15.58
13.98
15.18
15.39
15.52
15.86
NR
NR
16.30
16.37
15.44
15.18
16.45
16.89
15.68
14.94
13.79
14.90
13.71
13.50
14.33
14.32
14.76
NR
NR
15.60
15.20
15.33
14.45
14.20
15.31
14.89
14.68

0.08
2.01
13.26
1.59
211
2.61
2.30
10.82
6.01
10.34
NR
5.59
9.25
11.27
10.80
8.84
4.64
0.02
1.53
0.74
0.20
1.27
0.65
0.42
0.31
0.43
0.44
NR
6.66
10.38
4.05
6.69
9.81
7.74
5.55

Cond.
ms/cm

0.404
NR
0.220
0.386
0.469
0.287
0.265
0.234
NR
NR
NR
0.323
0.286
0.451
0.189
0.339
0.424
0.307
NR
0.321
0.411
0.407
0.287
0.290
0.212
NR
NR
NR
0.236
0.245
0.181
0.268
0.105
0.154
0.207

6.38
6.64
6.81
6.27
6.40
6.22
6.23
7.02
NR
NR
NR
6.53
6.22
6.04
6.40
6.26
6.09
6.77
7.18
6.84
6.65
6.72
6.59
6.61
6.62
NR
NR
NR
6.26
6.03
5.55
5.55
6.20
5.95
6.03

ORP
mV

-74.0
-92.6
-18.8
-4.9
-188.3
8.5
-55.0
257.9
NR
216.3
NR
63.5
151.9
159.3
46.5
58.0
-188.2
-105.3
-153.0
-82.9
-170.0
-182.9
-55.3
-84.8
-11.0
NR
-7.7
NR
54.5
108.7
152.7
90.6
114.1
192.5
170.2

Turbidity | Total Iron | Ferrous Iron | VOC Headspace

8.4
NR
93.87
9.02
211
NR
215.52
39.7
NR
NR
NR
8.88
14.2
NR
NR
60.1
137.11
14.5
NR
13.61
1.61
37.6
NR
16.39
20.1
NR
NR
NR
913
270
48.8
NR
NR

8.12

NR
NR
27.2
28.4
37.2
15.8
2.6
6.4
NR
NR
NR
3.1
0.84
NR
NR
4.9
ND
NR
NR
>3.3
14.7
23.3
37.8
>33.0
23.5
NR
NR
NR
4.85
NR
1.79
NR
1.18
1.04
0.36

56.2
NR
NR

25.5
15

10.5
0.9
0.2
NR
NR
NR
0.6

0.43
NR

1.05

1.49
0.6

51.6
NR
NR
8.1

16.3

234

221

13.9
NR
NR
NR

1.48
NR

0.06
NR

0.23

0.09

0.23

NR
NR
0.4
NR
0.0
0.0
0.0
0.0
NR
NR
NR
0.0
0.0
NR
0.0
NR
NR
NR
NR
0.0
0.0
0.0
0.0
0.0
0.0
NR
NR
NR
0.0
NR
0.0
NR
0.0

NR
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Table 8

Performance Monitoring Results - Field Parameters

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

MW-21-3D

MW-21-4D

8/20/2021
10/12/2021
10/25/2021
11/4/2021
11/11/2021
11/17/2021
11/22/2021
12/6/2021
12/7/2021
12/7/2021
12/13/2021
12/14/2021
12/23/2021
12/28/2021
1/5/2022
1/13/2022
1/20/2022
2/16/2022
8/25/2021
10/12/2021
10/25/2021
11/4/2021
11/11/2021
11/17/2021
11/22/2021
12/6/2021
12/7/2021
12/7/2021
12/13/2021
12/23/2021
12/28/2021
1/5/2022
1/13/2022
1/19/2022
2/17/2022

Time Since

Startup

System Airflow and Operational Summa

Time On| Time Off| Deep | Time On | Time Off
hr hr cfm hr hr
off off

1
1
1
1
1
1

N

R R R R R e

N

P WWwWwWwwwhs R R R R R R
R NNNNNNRRRRR R &

Continuous

P WwWwwwwhRr R R R RR
P NNNNNRRRRRRR

Continuous

Temp DTW
°C ft bmp

14.8
15.8
11.7
8.2
12.0
11.0
11.0
7.6
NR
NR
NR
11.0
6.0
9.1
9.7
5.3
7.3
9.3
15.2
16.6
11.8
10.7
11.7
114
11.6
7.9
NR
NR
11.2
6.2
9.5
9.8
5.6
8.6
111

14.24
13.32
14.11
13.15
13.61
14.00
13.89
14.33
NR
NR
15.22
14.63
14.96
14.02
13.81
15.05
14.50
14.22
13.30
12.81
13.56
12.37
13.07
13.34
13.32
13.66
NR
NR
14.11
14.04
13.44
13.17
14.38
14.32
13.72

0.03
1.78
0.66
0.25
1.36
0.68
0.73
0.34
0.58
0.70
NR
0.14
1.45
1.40
0.56
1.61
1.18
1.03
0.06
1.49
0.59
0.17
1.17
0.61
0.49
0.29
0.24
0.31
0.19
1.21
0.33
0.44
1.38
0.52
0.19

Cond.
ms/cm

0.397
NR
0.359
0.484
0.514
0.408
0.319
0.363
NR
NR
NR
0.448
0.588
1.049
0.655
0.226
0.416
0.391
0.344
NR
0.346
0.521
0.538
0.425
0.471
0.346
NR
NR
0.431
0.572
0.386
0.607
0.214
0.379
0.268

6.64
6.38
6.57
6.52
6.46
6.40
6.43
6.44
NR
NR
NR
6.83
6.51
6.50
6.18
6.50
6.24
6.50
6.55
6.65
6.59
6.61
6.54
6.52
6.60
6.48
NR
NR
6.87
6.58
6.38
6.32
6.62
6.63
6.65

ORP
mV

-109.6
-73.6
-61.5
-80.1

-200.6
-59.8

-310.5
-23.5

NR
4.6
NR

-101.5
-85.8
-43.9
-46.1
-66.5
-83.1
-14.2

-108.6
-85.1
-77.1
-98.1

-145.7
-72.8

-103.5
-37.4

NR
-24.0
-95.8
-81.2
-45.8
-82.1
-88.9
-88.4

-111.9

Turbidity | Total Iron | Ferrous Iron | VOC Headspace

12.1
NR
5.66
13.23
114
NR
30.9
18.9
NR
NR
NR
3.59
17.2
14.2
NR
NR
44.7
30.22
23.4
NR
1.56
0.99
11.6
NR
7.76
1.92
NR
NR
3.65
19.9
12.89
NR
NR
NR
21.99

NR
NR
>3.3
10.8
41.8
59
46.4
44.4
NR
NR
NR
43.2
42.5
40.2
79.3
53.8
53.4
33
NR
NR
>3.3
8.5
>33
53.6
>66.0
39
NR
NR
71.2
53.4
54
50
52.2
63.6
17.4

57.2
NR
NR

4.05

9.85
27

24.4

23.2
NR
NR
NR

20.7

35.8
34

375

311

19.2

27.6

42.2
NR
NR
4.6

18.2
27

28.3

15.6
NR
NR

17.4

353

13.2
21

22.2
35

11.2

NR
NR
0.3
0.0
0.0
0.0
0.0
0.1
NR
NR
NR
0.0
NR
0.0
NR
0.0
NR
NR
NR
NR
0.0
NR
0.0
0.0
0.0
0.1
NR
NR
0.0
NR
0.0
NR
0.0
NR
0.0
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Table 8

Performance Monitoring Results - Field Parameters

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

8/26/2021
10/12/2021 -1 off
10/25/2021 12 4 1 1
11/5/2021 23 4 1 1
11/11/2021 29 4 1 1
11/17/2021 35 4 1 1
11/22/2021 40 4 1 1
SHM-10-06 12/8/2021 56 Off
12/13/2021 61 off
12/28/2021 76 Off
1/5/2022 84 off
1/13/2022 92 Off
1/19/2022 98 off
2/17/2022 off

Acronyms and Abbreviations:

°C = degree Celsius

bmp = below measuring point

cfm = cubic feet per minute

DO = dissolved oxygen

DTW = depth to water

ft = foot

hr = hour

mg/L = milligram per liter

ms/cm = millisiemens per centimeter
mV = millivolt

NR = no reading

nd = not detected

NTU = nephelometric turbidity unit
ORP = oxidation-reduction potential
ppm = part per million

S.U. = scientific units

Temp = temperature

VOC = volatile organic compound

Note

System Airflow and Operational Summa

Time Since
Startup Time On| Time Off| Deep | Time On | Time Off
hr hr cfm hr hr
Off Off

P WWwWwwWwR R R R
P NNNNRR R R

Continuous

Temp DTW
°C ft bmp

14.4
16.7
14.1
10.2
13.9
13.1
12.4
NR
113
9.8
9.9
7.2
10.1
10.9

18.55
17.87
18.51
17.64
18.09
18.45
18.39
NR
18.98
18.49
18.30
19.24
19.38
18.79

0.03
2.04
1.30
0.05
1.61
0.87
0.70
0.45
0.25
0.32
0.55
1.35
0.83
0.84

0.422
NR
0.448
0.584
0.620
0.456
0.375
NR
0.387
0.508
0.756
0.245
0.480
0.530

6.56
7.29
6.53
6.50
6.57
6.54
6.55
NR
6.91
6.07
6.28
6.62
6.49
6.47

The field monitoring procedure was refined after November 10, 2021 to turn the system off for at least an hour before the collection of readings.

ORP
mV

-107.6
-123.8
-77.7
-183.3
-132.3
-79.5
-358.6
NR
-95.4
-107.7
-80.0
-101.4
-107.2
-351.4

Turbidity | Total Iron | Ferrous Iron | VOC Headspace

4.65
NR
7.49
1.27
8.17
NR
1.48
NR
0.72
3.21
NR
NR
57.8
36.65

NR
NR
>3.3
15.5
>3.3
55.6
63.6
NR
54.8
57.2
NR
53.2
>66.6
58.2

48
NR
NR
2.25
2.26
19.1
28
NR
16.6
33.8
NR
231
234
314

NR
NR
0.0
0.2
0.0
0.0
0.0
NR
0.0
0.0
NR
0.0
NR
0.0
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/18/2021

System Off
Baseline

18.6
18.2
48,700
48,700
0.25
31
2,530
2,500
52,400
6,990
28,800
41,800
36

320
400
7.1

21
15

15.53
0.00
-208.1
11.59
0.710
60.6

U

U

11/4/2021
System On

22 days post
startup
1.7 J
8 U
904
26

968
939

150
200

12.97
17.25
230
6.86
0.385
0.02
0.14

MW-21-1S
11/23/2021 12/14/2021
System On System On
41 days post 57 days post

startup startup

8 U 8

8 U 1.4

26 ) 20

9.6 J 8.8
0.15
10

945 552

923 552
37,100
6,110
10,700
24,000
28

150 130

200 160
3.8

2 2

15.77 15.94

8.25 13.88

-53.6 107.3

6.84 7.09

0.291 0.331

0.04 0.04

0.07 0.19

- - - C

12/28/2021
System On

71 days post
startup

26
180
170

15.77
13.59
176.5
6.48
0.375
ND
ND

C - CcC

1/19/2022
System Off

98 days post
startup

448
441
21,200
3,230
6,750
18,800

44
130

16.36
10.13
197.5
6.32
0.205
0.09
0.12

- - CcCc

2/16/2022
System Off

28 days post
shutdown

=
o
o
cccc

17
643
698

43,400

6,850
12,300
19,200

25
140
220

2.8
3

15.35
0.84
-394.3
6.58
0.329
0.07
ND
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/20/2021

System Off
Baseline

415
390
47,700
45,400

0.025 U
27
1,190
1,160
43,600
5,480
13,500
44,100
46
180
270
3.6

45 )
10 U

14.44
0.14
-40.7
6.25
0.477
30.2

11/5/2021
System On

23 days post
startup

6.9
4,880
4,590

975
1,010

160
230

0.81

13.34
4.19
-59.6
6.46
0.443
0.76
0.84

J

J

11/23/2021
System On

41 days post
startup
9.4
8 U
4,320
3,240
0.06
24
741
730
32,200
3,310
7,800
31,100
33
110
180

2.5
1.5

14.35
3.06
-75.6
6.30
0.295
2.6
3.9

MW-21-2S
12/14/2021
System On

57 days post
startup
12
3.8
5,200
3,420

933
926

120
180

1.1

14.82
4.04
34.8
6.66

0.398
2.64
4.12

12/29/2021
System On

72 days post
startup

5.2
2.5
6,520
5,960
0.19
26
1,010
1,100

34
120
110

14.19
5.14
149.7
6.23
0.438
0.73
5.4

1/20/2022
System Off

99 days post
startup

3.7 J

8 U
2,550
1,940

718
721
29,800
3,940
9,160
24,600

110
170

1.8 )

14.68
6.55
44.4
6.34

0.305
1.65

3.1

2/16/2022
System Off

28 days post
shutdown

2.8 )

8 U
501

28 )
1.2
18
888
963
43,600
7,650
9,080
31,300
34
180
220

3.2
24 )

14.46
7.53
155.9
6.45
0.465
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/25/2021

System Off
Baseline

162
176
60,400
62,600
0.05

5
2,350
2,400
45,900
7,770
11,000
23,000
29

240
290
3.7

4.3
15

14.50
0.34
-58.9
6.48
0.444
65.8

11/4/2021
System On

22 days post
startup

0 w

797
198

634
658

140
180

13.47
13.91
237.1
6.34
0.387
0.06
0.35

C -

11/22/2021
System On

40 days post
startup

7.1 )

8 U
6,590
5,730
0.05
6.4
670
646
39,200
4,560
11,900
19,600
26
140
170

29

14.54
8.11
-100.4
6.26
0.243

6.6

MW-21-3S
12/13/2021
System On

56 days post
startup

63 J

42 )
2,600
1,400

421
427

80
110

15.24
5.71
51.9
6.61

0.191

0.8
2.2

12/28/2021
System On

71 days post
startup

2.8 )
8 U
3,520
2,270
0.05 U
12
353
357

31
71
120 )

2.2

14.63
5.67
166.7
5.75
0.229
1.58
2.45

1/20/2022
System Off

99 days post
shutdown

25 )
8 U

417

139

222
222
23,500
3,670
8,700
19,300

76
100

15.17
11.22
125.8
6.02
0.236
0.26
0.29

2/16/2022
System Off
28 days post

shutdown

44 )
21 )
495
195
0.61
13
330
323

21,300

3,440

8,030

19,300
30
88
10 U

2.7

14.86
11.00
-88.9
6.37
0.230
0.06
0.13
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/25/2021

System Off
Baseline

41.5
40.1
67,000
64,400

0.05 U

12
1,940
1,920

53,100
7,920

11,600

21,400

20
240
290

43

4.3
11

13.66
0.08

6.21
0.452
60.8

J
J

11/4/2021
System On

22 days post
startup
31.5
30.2
56,300
55,200

1,570
1,530

230
270

12.58
0.49
-43.9
6.28
0.648
6.25
>16.5

11/22/2021
System On

40 days post
startup
19.3
16.3
39,400
46,400
0.23
13
1,280
1,540
42,700
6,260
9,840
14,700
21
250
230

4.3

13.63
1.25
-47.9
6.31
0.485
15.1
27.6

MW-21-4S
12/13/2021
System On

56 days post
startup

46 )

43 )
7,200
4,190

1,440
1,470

200
200

14.00
537
56.2
6.38

0.388

4.4

12/29/2021
System On

72 days post
startup

8 U
8 U
10,200
11,200
01 U
13
1,540
1,570

24
200
110

13.77
4.35
49.9
6.13

1.236

6.45

1/19/2022
System Off

98 days post
startup

0o 0o

702
35

1,310
1,330
50,400
6,940
11,600
18,600

190
180

14.68
7.53
202.3
5.19
0.434
0.02
0.13

cC C

2/17/2022
System Off

29 days post
shutdown

16 J

8 U
14,500
13,600

0.05 U
14
1,560
1,500
46,400
6,340
10,700
19,200
23
210
140

3.3

14.09
0.94
29.2
5.99

0.434

8.4
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/18/2021

System Off
Baseline

2,190
2,140
57,500
48,700
0.05
22
2,820
2,820
48,300
7,480
8,740
17,900
28

230
320
2.4

13
15

15.91
0.08

6.38
0.404
56.2

uJ

11/4/2021
System On

22 days post
startup
766
627
41,700
34,500

3,530
3,190

120
200

3.2

13.98
1.59
-4.9
6.27
0.386
25.5
28.4

MW-21-1D
11/23/2021 12/14/2021
System On System On
41 days post 57 days post

startup startup

57.6 373

24.8 11

4,280 1,900

3,420 942
0.056
17

5,310 5,370

5,610 5,270
39,900
6,220
6,540
15,500
23

130 140

190 190

2
2.2

0.83 2

15.52 16.37

2.30 5.59

-55 63.5

6.23 6.53

0.265 0.323

0.9 0.6

2.6 3.1

12/29/2021
System On

72 days post
startup

31.7

6.2
2,060
1,130

0.05 U
20
4,780
4,700

26
120
66

15.44
9.25
151.9
6.22
0.286
0.43
0.84

1/19/2022
System Off

98 days post
startup

22,5
12
4,040
3,590

8,410
8,730
51,800
7,220
6,730
15,200

170
180

16.89
8.84
58
6.26
0.339
1.49
4.9

u

2/16/2022
System Off

28 days post
shutdown

26.9
11
2,540
1,320
0.91
18
10,600
10,700
69,000
10,100
8,010
15,000
25
240
290

1.8
1.1 )

15.68
4.64
-188.2
6.09
0.424
0.6
ND
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/19/2021

System Off
Baseline

1,650
1,600
39,700
38,500

0.025 U
30
986
977
33,600
5,240
6,690
21,100
34
130
240
15

36 J
15 U

14.94
0.02
-105.3
6.77
0.307
51.6

11/5/2021
System On

23 days post

startup
1600
1530
39,500
38,100

768
747

95
210

4.2

13.71
0.20
-170
6.65

0.411

8.1
14.7

11/22/2021
System On

40 days post

startup
1130
1120
32,100
32,200
0.053
22
682
691
21,400
3,140
5,520
19,500
34
87
160

1.4
2.7

14.32
0.42
-84.8
6.61
0.290
22.1

MW-21-2D

12/14/2021

System On

57 days post

startup
234
85.6
9,160
2420

965
965

41
110

0.35

15.20
6.66
54.5
6.26

0.236
1.48
4.85

J

12/29/2021
System On

72 days post
startup
68.8

6.4
3,420
658

0.05 U
23
1,020
1,020

37
25
15

1.5
0.36 J

14.45
4.05
152.7
5.55
0.181
0.06
1.79

1/20/2022
System Off

99 days post

shutdown
15.5

2.5

1,300

205

1,600
1,640
10,100
1,550
4,460
18,000

21
93

14.89
7.74
192.5
5.95
0.154
0.09
1.04

2/16/2022
System Off

28 days post

shutdown

29

8 U
1,300
1,030
0.059
34
2,370
2,630
12,200
2,240
4,830
20,500
33
31
120

14.68
5.55
170.2
6.03
0.207
0.23
0.36
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/20/2021

System Off
Baseline

2,210
2,260
65,500
68,700

0.025 U
18
3,450
3,590
51,600
7,270
7,520
16,500
28
200
280
2.3

53 J
10 U

14.24
0.03
-109.6
6.64
0.397
57.2

11/4/2021
System On

22 days post
startup
2,090
2,030
58,300
56,800

2,620
2,580

130
170

13.15
0.25
-80.1
6.52
0.484
4.05
10.8

MW-21-3D
11/22/2021 12/14/2021 12/28/2021
System On System On System On
40 days post 57 days post 71 days post

startup startup startup

2,280 2,060 1,820

2,250 2,070 2,410

60,400 54,200 51,200

58,500 55,700 63,600

0.06 01 U

21 19

3,280 3,320 3,090

3,210 3,440 3,560
43,700
6,600
6,780
15,400

25 27

190 150 110

210 220 100

2.3 2.2

43 )

13.89 14.63 14.02

0.73 0.14 1.40

-310.5 -101.5 -43.9

6.43 6.83 6.50

0.319 0.448 1.049

24.4 20.7 34

46.4 43.2 40.2

1/20/2022
System Off

99 days post
shutdown
2,390
2,170
63,400
61,400

3,900
3,950
45,300
6,680
6,690
16,000

140
180

14.50
1.18
-83.1
6.24
0.416
19.2
444

2/16/2022
System Off

28 days post

shutdown

1,520

1,460

43,800

43,800
0.05 U

25

4,000

4,060

31,100

5,040

5,860

16,800

27

100

96

1.7

14.22
1.03
-14.2
6.5
0.391
27.6
33
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Table 9

Performance Monitoring Results - Analytical Data

Shepley’s Hill Landfill
Former Fort Devens Army Installation
Devens, Massachusetts

Parameter

Arsenic ug/L
Dissolved Arsenic ug/L
Iron ug/L
Dissolved iron ug/L
Nitrate mg/L
Sulfate mg/L
Manganese ug/L
Dissolved manganese ug/L
Calcium ug/L
Magnesium ug/L
Potassium ug/L
Sodium ug/L
Chloride mg/L
Alkalinity mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L
Dissolved Organic Carbon mg/L
BOD mg/L
coD mg/L
Field Parameters
Depth to Water ft bmp
Dissolved Oxygen mg/L
ORP mV
pH s.U.
Conductivity ms/cm
Ferrous Iron mg/L
Total Iron mg/L

8/25/2021

System Off
Baseline

1,570
1,490
58,200
56,100

0.05 U
34
1,140
1,140
31,700
4,880
7,750
20,800
28
120
230
1.9

14 )

13.30
0.06
-108.6
6.55
0.344
42.2

11/4/2021
System On

22 days post

startup
1,290
1,270
60,500
59,400

800
785

110
170

12.37
0.17
-98.1
6.61
0.521
4.6
8.5

11/22/2021
System On

40 days post
startup

2,040
2,000
67,700
67,200
0.046
23
1,770

1,750 J
43,500
6,670
7,480
19,300
25
210
200

2.6

13.32
0.49
-103.5
6.60
0.471
28.3

MW-21-4D
12/13/2021 12/28/2021
System On System On
56 days post 71 days post

startup startup

1,900 1,900

1,990 246

63,300 58,600

66,200 25,800
01 U

22

1,680 1,460

1,850 1,360

28

160 140

250 190

3.9

14.11 13.44

0.19 0.33

-95.8 -45.8

6.87 6.38

0.431 0.386

17.4 13.2

71.2 54

1/19/2022
System Off

98 days post
startup
1,740
1,820
42,800
42,500

1,370
1,400
29,700
4,200
5,540
15,000

100
140 )

14.32
0.52
-88.4
6.63
0.379
35
63.6

2/17/2022
System Off

29 days post
shutdown
1,390
1,350
29,400
27,600

22
918
898

18,200

2,780
4,640
13,800
29

58

69

1.2

13.72
0.19
-111.9
6.65
0.268
11.2
17.4
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Table 9

Performance Monitoring Results - Analytical Data
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

SHM-10-06
Parameter
8/26/2021 11/5/2021 11/22/2021 12/13/2021 12/28/2021 1/19/2022 2/17/2022
System Off System On System On System On System On System Off System Off
Baseline 23 days post 40 days post 56 days post 71 days post 98 days post 29 days post
startup startup startup startup startup shutdown
Arsenic ug/L 1,110 1,000 1,120 1,040 1,140 1,110 1,050
Dissolved Arsenic ug/L 1,070 1040 864 988 1120 1130 968
Iron ug/L 84,300 81,000 79,900 80,100 86,000 82,800 65,400
Dissolved iron ug/L 81,000 81,800 62,800 77,400 81,600 83,700 62,100
Nitrate mg/L 0.25 U 0.058 01 U 0.05 UJ
Sulfate mg/L 10 7.3 7.4 11
Manganese ug/L 3,240 2,740 2,800 2,660 2,830 2,720 2,470
Dissolved manganese ug/L 3,150 2,690 2,190 2,550 2,710 2,840 2,330
Calcium ug/L 38,700 37,600 38,300 30,800
Magnesium ug/L 6,520 5,710 5,580 4,800
Potassium ug/L 11,700 10,600 10,600 9,140
Sodium ug/L 19,200 17,500 17,700 15,700
Chloride mg/L 30 31 32 30
Alkalinity mg/L 180 170 210 150 180 140 140
Total Dissolved Solids mg/L 280 240 160 180 190 160 130
Total Organic Carbon mg/L 2.5
Dissolved Organic Carbon mg/L 2.6 3.5 2.1
BOD mg/L 6.4
CcoD mg/L 11 )
Field Parameters
Depth to Water ft bmp 18.55 17.64 18.39 18.98 18.49 19.38 18.79
Dissolved Oxygen mg/L 0.03 0.05 0.70 0.25 0.32 0.83 0.84
ORP mV -107.6 -183.3 -358.6 -95.4 -107.7 -107.2 -351.4
pH S.u. 6.56 6.50 6.55 6.91 6.07 6.49 6.47
Conductivity ms/cm 0.422 0.584 0.375 0.387 0.508 0.480 0.53
Ferrous Iron mg/L 48 2.25 28 16.6 33.8 234 314
Total lron mg/L 15.5 63.6 54.8 57.2 >66.6 58.2
Acronyms and Abbreviations: Data Qualifiers:
Hg/L = microgram per liter J = Indicates an estimated value.
amsl = above mean sea level U = Indicates that the analyt/‘compound was analzed for, but not detected
bmp = below measuring point UJ = The analyte/compound was not detected above the reported sample Quantitation limit.
ft = foot The Quantitation limit is considered to be approximate due to associated QA results.

mg/L = milligram per liter

ms/cm = millisiemens per centimeter
mV = millivolt

ND = non-detect

S.U. = scientific units

BOD = Biological oxygen demand
COD = Chemical oxygen demand
ORP = oxidation-reduction potential
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Table 10

Pre- and Post-Pilot Specific Capacity Comparison
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Specific Specific
Pumping Rate Drawdown Capacity Pumping Rate Drawdown Capacity
gpm ft gpm ft gpm/ft

Shallow Interval Deep Interval

9/8/2021 0.09 13.79 0.006 9/7/2021 2.35 1.45 1.621

AS-21-1S 2/23/2022 0.60 18.95 0.032 AS-21-1D 2/23/2022 2.25 2.92 0.771
Change - Percent 407.7% Change - Percent -52.5%

9/8/2021 2.00 5.20 0.385 9/8/2021 2.30 2.86 0.804

AS-21-2S 2/23/2022 2.05 5.29 0.388 AS-21-2D 2/23/2022 2.00 3.35 0.597
Change - Percent 0.8% Change - Percent -25.8%

9/7/2021 1.45 17.42 0.083 9/7/2021 2.45 1.29 1.899

MW-21-1S 2/21/2022 1.35 13.85 0.097 MW-21-1D 2/21/2022 1.85 1.12 1.652
Change - Percent 17.1% Change - Percent -13.0%

9/7/2021 1.65 1.19 1.387 9/7/2021 1.65 0.87 1.897

MW-21-2S 2/21/2022 2.00 1.36 1.471 MW-21-2D 2/21/2022 1.90 1.00 1.900
Change - Percent 6.1% Change - Percent 0.2%

9/7/2021 1.75 1.29 1.357 9/7/2021 1.70 0.91 1.868

MW-21-3S 2/21/2022 2.10 2.19 0.959 MW-21-3D 2/21/2022 2.10 1.08 1.944
Change - Percent -29.3% Change - Percent 4.1%

9/3/2021 2.00 1.85 1.081 9/7/2021 1.60 0.61 2.623

MW-21-4S 2/23/2022 1.93 2.84 0.678 MW-21-4D 2/17/2022 2.00 0.82 2.439
Change - Percent -37.3% Change - Percent -7.0%

Acronyms and Abbreviations:

ft = foot

gpm = gallon per minute

gpm/ft = gallon per minute per foot

Percent Increase in Specific Capacity
Percent Decrease in Specific Capacity
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Table 11

Vertical Hydraulic Gradient Calculations
Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

A in Water Vertical Hydraulic

Well Cluster Water Elevation Elevation Gradient
ft amsl ft

Shallow Aug-21 213.81 0.00 0.000

Deep Aug-21 213.81
MW-21-1 Direction No gradient

Shallow Feb-22 213.99 0.05 0.003

Deep Feb-22 214.04

Direction Upward

Shallow Aug-21 214.04 0.8 -0.019

Deep Aug-21 213.76

Direction Downward
MW-21-2 - ghall Feb-22 214.02

arow € ' 0.00 0.000

Deep Feb-22 214.02

Direction No gradient

Shallow Aug-21 214.37 036 -0.024

Deep Aug-21 214.01

Direction Downward
MW-21-3

Shallow Feb-22 214.01 0.02 0.001

Deep Feb-22 214.03 ' '

Direction Upward

Shallow Aug-21 214.16 0.06 0.004

Deep Aug-21 214.22

Direction Upward
MW-21-4 - ghal Feb-22 213.73

arow € ' 0.07 0.005
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Appendix A

Soil Boring Logs



USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22

gSERES

Boring No.:_AS-21-1D

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 3
Project Name:  Fort Devens SHL Date Started: 07/20/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/21/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  [Sample|Blow Counts| R PID uscs i Constructi
(fifat) In%cr;rr\)/; (ol\\lea?uuer; ° et(:ic:]Y)ery (ppm) uscs Graphic Description orl])se;:iﬁslon Wwell
B | S T===1 Topsoil
__ 1 __ 2—%[—5—3 16.8 0.0 p : zécl)\lmljl)r,] f.-m. grained, subangular; trace c. sand; loose, dry,
2
| ] ‘| SAND, f.-m. grained, subangular, loose, dry
5-7-10-15 ]
4
| _ ‘] SAND, f.-m. grained, subangular, loose, moist % /
— 5 — 10-1212-11 1 432 0.0 sp ' &’4 &
[ ] (24) }/// /
|6
| | SAND, f.-m. grained, subangular; with SILT; m. loose, moist, &’4 &
| 7 | 11-1gi11-9 20.4 0.0 SP-SM brown ./// >
| ] SAND, f.-m. grained, m. loose, subangular, saturated, brown \/é \
9 2‘%;‘)“3 10.8 0.0 % »
10 sp k\/’Q §*
[ 11| 2466 | 13, 0.0 >/// %
i XL | e | Y
V) .// >
| ] ‘| SAND, f.-m. grained, subangular; trace c. sand; m. loose, §4 §
| 13 _ | 5—4(15—5—5 15.6 00 p | saturated y/ﬂ ’\/
[ 14| _ ks//, &s
| ] o °| SAND, f.-c. grained, subangular; trace f. gravel; m. loose, ,/ y
~ 15 68144 | 1 | oo (1120220 Saturated, brown K
— _ (22) ' Cosasereses §/‘ &
16 109230552008 bortiand \/é ’\
— _ W
[ 17 | 17-1514-15| . ¢ 0.0 oroseseretes Cement >\/ ’\/
B ] (29) : : 00%0%0%0%0% \é \
1 i YR
I R <R
19 __ 1745 1 108 0.0 NN
NN
| _| (11) ISR }// §/
| 20 o%0%0%0%0%0°
— R VN
21| = 7.2 0.0 IR00R3000%¢ % ¢
— RS W N
2 swopriih R
[ 23 5333 18 0.0 Ceoeaaeies &’4 &
= _ (6) RISRRNN >/// %
— RS NN
[ 25 ] 9-8-8-3 96 0.0 RN >/// %
B ] (16) : : §< §
26 IS > »
— 00%0%0%0%0% \//é <
27 2231 | 105 | oo RRRR §//~ ¥
— 28 e M ¥
B _ ICRININ ,/ >
[ 29| 1-%_;5-1 96 0.0 RSOSSN % §
— a0 T RN }\ N ’\
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet
Drilling Method: Drive & Wash Water Level Start (ft. bgs.):
Drilling Fluid: Water Water Level Finish (ft. btoc.):
Remarks: WH: Weight of Hammer Converted to Well; Yes L] No

NA: Not Available

Surface Elev.;226.9

North Coor;___3027876.0

East Coor: 630158.3




USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22

gSERES

Boring No.:_AS-21-1D

A ARCADIS . .
a joint venture SOIl Borlng Log Sheet: 2 of 3
Project Name:  Fort Devens SHL Date Started: 07/20/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/21/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts | Recovery PID Uscs . Construction
(feet) Intervall (N value) (in.) (ppm) Uscs Graphic Description Details Well

B ] receee®.e.°] SAND, f.-c. grained, subangular; trace f. gravel; m. loose,

| 31 _ | 1-1-1-1 96 0.0 2s2{ saturated, brown

| _| (2) : :

| 32 SW

[ 33_] 1-1-2-1

— ] 3) 15.6 0.0

| 34 3

| ] ‘| SAND, f.-m. grained; trace silt; m. loose, saturated, brown

| 35| 5-4-4-5

B ] (®) 13.2 0.0

36

[ 37__] 43-3-4

B ] 6) 20.4 0.0

38

[ 39| 1-2-3-3

B ] (5) 13.2 0.0

40

[ 41| 1-1-4-5

B ] (5) 16.8 0.0

| 42

[ 43 __] 1-1-1-1

B ] ) 14.4 0.0

| 44

45 __] 1-1-1-1

B ] ) 15.6 0.0

| 46 sp Portland __|

- | Cement

| 47 | 1-2-1-2

B ] 3) 24 0.0

| 48

49| 3-1-1-2

B ] ) 22.8 0.0

50

51 WH-WH-1-1| 24 0.0

[ 52|

[ 53| WH-1-WH-

B ] WH 24 0.0

| 54

[ 55| WH-1-2-3

B ] 3) 12 0.0

56

[ 57| WH-1-1-1

B ] ) 16.8 0.0

58

| ] SAND, f.-m. grained, subangular, m. loose, saturated,

| 59 | NA 48 NA gray-brown

[ 60__| o

61 NA 48 NA

[ 62|

Remarks:




 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_AS-21-1D

Sheet: 3  of

3

Project Name:

Fort Devens SHL

Project Number: 30048392

Date Started: 07/20/2021 Logger: J. Sandorf

Date Completed: 07/21/2021 Editor: J. Towell

Project Location: Devens, MA

AOC:

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

Uscs

Graphic Description

Construction
Details

1-1-4-4
(5)

9.6

0.0

2-2-2-2
(4)

10.8

0.0

2-3-5-8
(8)

24

0.0

SP

SAND, f.-m. grained, subangular, m. loose, saturated,
| gray-brown

5-2-3-6
(5)

15.6

0.0

SP

SAND, f.-m. grained, subangular; trace f. gravel; m. loose,
| gray-brown, saturated

SM

SILTY SAND, f.-c. grained; little f. gravel; m. loose, gray

10-26-25-43
(51)

24

0.0

SC

7/] SAND, f.-c. grained; some silt; some clay; trace f. gravel at
‘75| base; very dense, hard (Till)

34-39-50
(89)

3.6

0.0

GC

4 TILL, v. dense, hard

/| Encountered refusal at 73.5 ft below ground surface.

#8
Choker
Sand

#1

Pack

Screen
Interval

Sand —

Remarks:

USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22




USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22

gSERES

Boring No.:_AS-21-1S

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 2
Project Name:  Fort Devens SHL Date Started: 07/20/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/21/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  [Sample|Blow Counts| R PID uscs i Constructi
(fifat) In%cr;rr\)/; (ol\\lea?uuer; ° et(:ic:]Y)ery (ppm) uscs Graphic Description orl])se;:iﬁslon Wwell
B | S T===1 Topsoil
__ 1 __ 2—%[—5—3 16.8 0.0 p : zécl)\lmljl)r,] f.-m. grained, subangular; trace c. sand; loose, dry,
2
| ] ‘| SAND, f.-m. grained, subangular, loose, dry
5-7-10-15 ]
4
| _ ‘] SAND, f.-m. grained, subangular, loose, moist % /
— 5 — 10-1212-11 1 432 0.0 sp ' &’4 &
[ ] (24) }/// /
|6
| | SAND, f.-m. grained, subangular; with SILT; m. loose, moist, &’4 &
| 7 | 11-1gi11-9 20.4 0.0 SP-SM brown ./// >
| ] SAND, f.-m. grained, m. loose, subangular, saturated, brown \/é \
9 2‘%;‘)“3 10.8 0.0 % »
10 sp k\/’Q §*
[ 11| 2466 | 13, 0.0 >/// %
i XL | e | Y
V) .// >
| ] ‘| SAND, f.-m. grained, subangular; trace c. sand; m. loose, §4 §
| 13 _ | 5—4(15—5—5 15.6 00 p | saturated y/ﬂ ’\/
[ 14| _ ks//, &s
| ] o °| SAND, f.-c. grained, subangular; trace f. gravel; m. loose, ,/ y
~ 15 68144 | 1 | oo (1120220 Saturated, brown K
— _ (22) ' Cosasereses §/‘ &
16 109230552008 bortiand \/é ’\
— _ W
[ 17 | 17-1514-15| . ¢ 0.0 oroseseretes Cement >\/ ’\/
B ] (29) : : 00%0%0%0%0% \é \
1 i YR
I R <R
19 __ 1745 1 108 0.0 NN
NN
| _| (11) ISR }// §/
| 20 o%0%0%0%0%0°
— R VN
21| = 7.2 0.0 IR00R3000%¢ % ¢
— RS W N
2 swopriih R
[ 23 5333 18 0.0 Ceoeaaeies &’4 &
= _ (6) RISRRNN >/// %
— RS NN
[ 25 ] 9-8-8-3 96 0.0 RN >/// %
B ] (16) : : §< §
26 IS > »
— 00%0%0%0%0% \//é <
27 2231 | 105 | oo RRRR §//~ ¥
— 28 e M ¥
B _ ICRININ ,/ >
[ 29| 1-%_;5-1 96 0.0 RSOSSN % §
— a0 T RN }\ N ’\
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet
Drilling Method: Drive & Wash Water Level Start (ft. bgs.):
Drilling Fluid: Water Water Level Finish (ft. btoc.):
Remarks: WH: Weight of Hammer Converted to Well; Yes L] No

NA: Not Available

Surface Elev.;226.9

North Coor;___3027876.7

East Coor: 630160.6




 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_AS-21-1S

Sheet: 2 of

2

Project Name:

Fort Devens SHL

Project Number: 30048392

Project Location: Devens, MA

Date Started: 07/20/2021

Logger: J. Sandorf

Date Completed: 07/21/2021 Editor: J. Towell

AOC:

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

32

1-1-1-1
()

9.6

0.0

1-1-2-1
3)

15.6

0.0

SW

°] SAND, f.-c. grained, subangular; trace f. gravel; m. loose,
2s2{ saturated, brown

5-4-4-5
(8)

13.2

0.0

4-3-3-4
(6)

20.4

0.0

1-2-3-3
(5)

13.2

0.0

1-1-4-5
(5)

16.8

0.0

1-1-1-1
()

14.4

0.0

1-1-1-1
()

15.6

0.0

1-2-1-2
3)

24

0.0

3-1-1-2
()

22.8

0.0

WH-WH-1-1

24

0.0

SP

SAND, f.-m. grained; trace silt; m. loose, saturated, brown

End of boring at 52 ft below ground surface, no refusal

encountered.

Portland __|
Cement

#8
Choker
Sand

#1

Pack

Screen
Interval

Sand —

Remarks:

USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22




USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22

gSERES

Boring No.:_AS-21-2D

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 3
Project Name:  Fort Devens SHL Date Started: 07/16/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/19/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  [Sample|Blow Counts| R PID uscs i Constructi
(fifat) In%cr;rr\)/; (ol\\lea?uuer; ° et(:ic:]Y)ery (ppm) uscs Graphic Description orl])se;:iﬁslon Wwell
| ] . ‘| SAND, f.-m. grained, subangular; trace c. sand; dry, m.
1 | 2—%—?—2 15.6 0.0 p | loose, brown to light brown
4 . .
[ 2 |
| | No sample collected.
| 3 |
0
a4 WA
— 2 %
— ° 'SAND, f i ; ; \§<< &
| ] , f.-m. grained, subangular; trace c. sand; dry, m. }/ /
- 4-5-5-5 156 0.0 | loose, brown to light brown \/é \
— _ (10) : : §/~' N
- - i<
[ s | 5-4-4-4 ¥ §
| 8 8) 20.4 0.0 '// /
~ o ] VN
- . - B
| ] SAND, f.-m. grained, subangular; trace c. gravel; m. loose, »/ b
[ 10| 2-2-3-1 84 0.0 | saturated, brown §¢‘ §
|11 xé §
| _ . A D
12| 7rEs 12 0.0 ’/// %
— (15 VN
|13 }// §/
[ 14| 3-4-4-5 \4 \
— = 8) 13.2 0.0 SP y/ﬂ ’\/
15 VN
- e B
16| 3-4-45 10.8 0.0 '// R
| | (8) ’ : Portland §<4 §
| 17 Cement >/¢ §/
| — X
18 e 18 0.0. % §
[ 19| %
| ] +°.%.%.°] SAND, f.-c. grained, subangular; trace f. gravel; m. loose, »‘ &
20 ] 5667 | 132 | oo [22aiesesss] well graded, brown \é §
- n RS 1 D
[ 21 RN >/// %
[ 22 | 8977 | 18 00 KRN y &
o . 0 6 6 0 o o P D
— (16 %,
23 R kf §)
[ 24| 6-5-5-6 0000700000 A // >
— ] 10 12 | oo R NN
— e T (10) SW o ferereiel }//’ >
— IRRNNN %
e rass g VAN
| 26| ) 15.6 0.0 1095250525 »/// V
~ a7 P k} §)
| _ 00%0%0%0%0° '// R
| 28| 5-4-4-5 15.6 0.0 0060020200 §¢ §
| _ (8) y/ﬂ ’\/
29 RIS %
— ] g VAN
30 4-2-5-6 °s® > D
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet
Drilling Method: Drive & Wash Water Level Start (ft. bgs.):
Drilling Fluid: Water Water Level Finish (ft. btoc.):
Remarks: WH: Weight of Hammer Converted to Well; Yes L] No

NA: Not Available

Surface Elev.;226.3

North Coor;___3027881.6

East Coor: 630182.2
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gSERES

Boring No.:_AS-21-2D

A ARCADIS . .
& Joimt v treurs Soil Boring Log Sheet 2 of 3
Project Name:  Fort Devens SHL Date Started: 07/16/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/19/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts | Recovery PID Uscs . Construction
(feet) Intervall (N value) (in.) (ppm) Uscs Graphic Description Details Well

[ ] 7] 12 0.0 receee®.e.°] SAND, f.-c. grained, subangular; trace f. gravel; m. loose,

[ 31 2s21 well graded, brown

[ 32| 566-7

B ] (12) 3.6 0.0 sw

| 33

[ 34| 3367

B ] ) 15.6 0.0

|35

| | ‘] SAND, f.-m. grained, subangular; trace f. gravel; m. loose,

[ 36| 4-4-5-6 13.2 0.0 saturated, poorly graded, brown to gray-brown

— a (©) ' -

37

[ 33| 8-7-10-12

B ] (17) 22.8 0.0

|39

40 __] 56-8-7

B ] (14) 16.8 0.0

| 41

[ 42| 4112

B ] ) 24 0.0

|43

[ 44 __] 3-2-1-2

B ] 3) 22.8 0.0

|45

[ 46| 4-1-1-2 Portland __|

[ | (2) 24 0.0 Cement

| 47

[ 48 __| 2332

B ] 6) 24 0.0 o

|49

[ 50| 1-1-1-1

B ] ) 8.4 0.0

|51

[ 52| 1-2-32

B ] (5) 24 0.0

|53

[ 54| 3-56-7

B ] 11) 12 0.0

|55

[ 56| 2357

B ] @) 7.2 0.0

57

[ 58 | 6-11-12-15

B ] (23) 24 0.0

|59

[ 60 __| 2335

B ] 6) 0 0.0

| 61

[ 62| 3334

Remarks:
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gSERES

Boring No.:_AS-21-2D

A ARCADIS . .

a joint venture SOIl Borlng Log Sheet: 3 of 3
Project Name:  Fort Devens SHL Date Started: 07/16/2021 Logger: J. Sandorf

Project Number: 30048392 Date Completed: 07/19/2021 Editor: J. Towell

Project Location: Devens, MA AOC:

Depth  |Sample|Blow Counts | Recovery PID Uscs . Construction
(feet) Intervall (N value) (in.) (ppm) Uscs Graphic Description Details Well
- — (6] 24 0.0 g SAND, f.-m. grained, subangular; trace f. gravel; m. loose,
|63 | saturated, poorly graded, brown to gray-brown
[ 64| 3-4-6-7
(10) 10.8 0.0
— 65 ] Portland __|
— Cement
[ 66__| 4-4-811
— ] (12) 8.4 0.0
| 67
[ 68| 6-6-8-12
(14) 7.2 0.0 SP #8
— — Choker
69 Sand
[ 70 __| 6-9-10-11 .
— ] (19) 15.6 0.0 S§r11d O
71 Pack L
[ 72| 9-13-15-17
B | (28) 9.6 0.0 Screen
| 73 Interval
74 5'5(5:'[%')12 20.4 0.0 SM SILTY SAND, f.-m. grained, subangular; trace f. gravel; m.
— — loose, saturated, brown
75 1 SILTY SAND, f.-m. grained, subangular; trace f. gravel; m.
— — SM loose, saturated, gray-brown
— 76 — 638 8.4 0.0
- | (11) 1 Encountered refusal at 76.7 ft below ground surface.
77

[ 78 __]
[ 79 __]
[ 80 __|
[ 81__|
[ 82|
[ 83 __|
[ 84|
85 |
[ 86|
[ 87 __|
[ 88 __|
[ 89 |
[ 90__]
[ 01|
[ 92|
[ 93|
[ o4 __|

Remarks:
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gSERES

Boring No.:_AS-21-2S

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 2
Project Name:  Fort Devens SHL Date Started: 07/16/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/19/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Derth - ample pow Counts Recouery | PD | uscs | (USCs, Copmieten | wel
| ] . ‘| SAND, f.-m. grained, subangular; trace c. sand; dry, m.
1 | 2—%[—5—2 15.6 0.0 | loose, brown to light brown
[ 2 ]
— VR
\
— ¢ — o “(/é ‘(
= '
[ 6 | 4555 '\/é \
_— —_ (10) 15.6 0.0 %/{ §
- < K
[ s | 5-4-4-4 ¥ §
| 8 | @) 20.4 0.0 >/// >
9 ] &"4 \\
| | ‘| SAND, f.-m. grained, subangular; trace c. gravel; m. loose, »/ V
%,
[ 10| 2.2-3-1 - 0.0 | saturated, brown §<4 §
[ 11 ? '\/// Z
— N
12 | 77-8-6 12 0.0 ’// %
SR VANRE ‘s
[ 13 }//* §/
14| 3-4-4-5 13.2 0.0 sp §<‘ §
[ 15| @ . | >/// >
— N
16 | 3-4-45 10.8 0.0 % Z
| | (8) ’ ' Portland §<4 §
| 17 Cement >/¢ §/
[ ] 4-5-6-6 \¢ N
— 18 —] (11) 18 0.0. % y
|19 d
| ] +°.%.%.°] SAND, f.-c. grained, subangular; trace f. gravel; m. loose, y &
20 ] 5667 | 132 | oo [22aiesesss] well graded, brown \é §
| | 2\
2 bsisiee :@ ‘\<
[ 22 | 8977 | 18 00 KRN §/ﬂ‘ &
N ] (16) ' ' RIS // \
[ 23 IRSOSRS5%¢ &4 ;&
= - oseieieres >// %
| 24| 6-5-5-6 12 0.0 §4 §
[ _| (10) SW [erereteler \/ﬂ y
25 Proerisacar @ §
26 4“(‘;)“5 15.6 0.0 »‘///’ »‘\/
~ a7 P &} §
| _ 0020200207 '// R
| 28 | 5-4-4-5 15.6 0.0 020%6%6%6% \A \
- _ () ooeraratess §/ﬂ &
29 R \é &
T Y
30 4256 } \
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet
Drilling Method: Drive & Wash Water Level Start (ft. bgs.):
Drilling Fluid: Water Water Level Finish (ft. btoc.):
Remarks: Well installed: 7/20/2021 Converted to Well: Yes L] No

Surface Elev.;226.1

WH: Weight of Hammer

North Coor;___3027882.0

NA: Not Available

East Coor: 630175.8




 SERES
£ ARCADIS

Soil Boring Log

Boring No.:_AS-21-2S

a joint venture Sheet: 2 of 2
Project Name:  Fort Devens SHL Date Started: 07/16/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/19/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts | Recovery PID Uscs . Construction
(feet) Intervall (N value) (in.) (ppm) Uscs Graphic Description Details Well

[ ] 7] 12 0.0 receee®.e.°] SAND, f.-c. grained, subangular; trace f. gravel; m. loose,

31 eoecets%s%s°4 well graded, brown
— 32— 5667 | 36 | o0 R
- — (12) SW  [otelete%e%®
— 33 RIS
[ 34| 3367 SN
| _| (9) 15.6 0.0
|35 °
| | SAND, f.-m. grained, subangular; trace f. gravel; m. loose,

36 4-4-5-6 1| saturated, poorly graded, brown to gray-brown
— — () 13.2 0.0
B 37 ] End of boring at 56.5 ft below ground surface, no refusal
— 1 encountered.
[ 33| 8-7-10-12
B ] (17) 22.8 0.0
|39

40 5-8-%'7 16.8 0.0 Portland __|
— — Cement
| 41
[ 40 ] 4-1-1-2
B ] ) 24 0.0
|43
[ 44| 3-2-12
B ] 3) 22.8 0.0
|45
[ 16| 4-1-1-2 3
B ] ) 24 0.0
| 47
[ 48| 2-3-32
B ] 6) 24 0.0
|49
[ so__| 1-1-1-1
B ] ) 8.4 0.0
| 51 #8
— — Choker
| 52 _ | 1-2-3-2 24 0.0 Sand
| ] (5)
|53 #1 St
— — Sand —f .-~
| 54| 3-5-6-7 s
| | (11) 12 0.0 Pack
|55
| _ Screen

56 2—_?5—5—7 7.2 0.0 Interval
| 57 |
[ 58|
[ 59|
[ 60 __|
[ 61 __|
62|
Remarks:
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gSERES

Boring No.:_MW-21-1D

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 3
Project Name:  Fort Devens SHL Date Started: 07/22/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/23/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Derth - ample pow Counts Recouery | PD | uscs | (USCs, Copmieten | wel
| | Drive & wash to 50 ft below ground surface, no samples
1 collected.
[ 2 ]
[ 3 _] (’é (,
4 _] NS D
] ) ®
B VX
— V) Y
- a
9 ] AN
— ] YR
0] K
N N
[ 11| ’/// %
— VN
N N
[ 12 ./// >
[ 13| &"‘ &‘
I YR
— 14 % g)
__15 - &4 &
16 YR
__ __ Portland \4 \
YR
[ 17| Cement % y
[ 18] k}/{ g)
o r
o < K
I YR
[ 21 | .// >
R VN
| 22 | }\// §/
[ 23] k}ﬁ g)
— ' y‘ >
25 % &
B _ WA
[ 26| .// >
— 27 ] VX
| 27 | ’\//ﬂ ’\/
] y’ >
o < K
30 | WA
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet

Drilling Method: Drive & Wash

Water Level Start (ft. bgs.):

Drilling Fluid: Water

Water Level Finish (ft. btoc.):

Remarks: Well installed: 7/23/2021

Converted to Well; Yes L[] No

Surface Elev.;226.9

WH: Weight of Hammer

North Coor;___3027878.2

NA: Not Available

East Coor: 630156.0




 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-1D

Sheet: 2 of

3

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/22/2021
Date Completed: 07/23/2021 Editor: J. Towell

Logger: J. Sandorf

AOC:

USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Well

Drive & wash to 50 ft below ground surface, no samples

collected.

Portland __|
Cement

1-1-1-1
()

24

0.0

SP

SAND, f.-m. grained, loose, subangular, saturated, brown

2-3-4-4
7

20

0.0

SP

‘] SAND, f.-m. grained, loose, subrounded, saturated, brown

Bentonite

Pellets

#1

Pack

NA

24

0.0

SP

gray-brown

‘] SAND, f.-m. grained, loose, subangular, saturated,

Screen
Interval

Sand — . '.

Remarks:




USACE_BORING LOG C:\USERS\JTOWELL\ONEDRIVE - ARCADIS\DESKTOP\GINT TEMPLATES\FORT DEVENS MA_PILOT WELLS_EDITS_2.GPJ ARCADIS.GDT 4/19/22

 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-1D

Sheet: 3  of

3

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/22/2021

AOC:

Logger: J. Sandorf

Date Completed: 07/23/2021 Editor: J. Towell

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Well

2-1-1-2
()

12

0.0

SP

SAND, f.-m. grained, loose, subangular, saturated,
gray-brown

Interval

68

Screen

NA

0.0

No recovery.

Encountered refusal at 69.1 ft below ground surface.

Remarks:
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gSERES

Boring No.:_ MW-21-1S

A ARCADIS . .
a joint venture SO” Borlng LOQ Sheet: 1 of 2
Project Name:  Fort Devens SHL Date Started: 07/22/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/23/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Derth - ample pow Counts Recouery | PD | uscs | (USCs, Copmieten | wel
| | Drive & wash to 49 ft below ground surface, no samples
1 collected.
[ 2 ]
[ 3 _] (’é (,
a4 M D
- n
| 5 | §/4 §
- s .// >
~ 6 ] NN
-, - VY
- U
[ 8 __| §/‘ y
— f 2 K
9 ] §/~‘ y
[ ] > // A
0] K
e v Y
ey VR«
n _ WA
Y
12 »\é \
13 §/‘ y
S < <
[ 14| WA
15| % %
— NN
- e - VY
| 16| \ // A
[ ] Portland &/‘ &
[ 17| Cement / y
— VR«
18] WA
- s < &
— R
- < K
n _ WA
Y
[ 21 | \ // A
- Y
[ 22 | > D7
- - K
| 23 | §4 N
[ 24| '/// 2
I kf §)
25 % &
n _] WA
| 26| }/ §/
F K
27 _] WA
-7 R
~ 2] VN
C v Y
[ 29 ] \/¢ &
30 | WA
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet

Drilling Method: Drive & Wash

Water Level Start (ft. bgs.):

Drilling Fluid: Water

Water Level Finish (ft. btoc.):

Remarks: Well installed: 7/26/2021

Converted to Well; Yes L[] No

Surface Elev.;226.5

WH: Weight of Hammer

North Coor;___3027878.6

NA: Not Available

East Coor: 630162.2
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 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_ MW-21-1S

Sheet: 2

of

2

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/22/2021
Date Completed: 07/23/2021 Editor: J. Towell

Logger: J. Sandorf

AOC:

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction

Details

Well

Drive & wash to 49 ft below ground surface, no samples

collected.

1-1-1-1
()

24

0.0

SP

SAND, f.-m. grained, loose, subangular, saturated, brown

End of boring at 54 ft below ground surface, no refusal

encountered.

Portland
Cement

Bentonite
Pellets

#1
Sand
Pack

Screen

Interval

Remarks:
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gSERES

Boring No.:_MW-21-2D

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 3
Project Name:  Fort Devens SHL Date Started: 07/26/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/27/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Derth - ample pow Counts Recouery | PD | uscs | (USCs, Copmieten | wel
| | Drive & wash to 49 ft below ground surface, no samples
1 collected.
[ 2 ]
[ 3 _] (’é (,
4 _] NS D
] ) ®
B VX
— V) Y
- a
9 ] AN
— ] YR
0] K
N N
[ 11| ’/// %
— VN
N N
[ 12 ./// >
[ 13| &"‘ &‘
I YR
| 14| % &
__15 - &4 &
16 YR
__ __ Portland \4 \
YR
[ 17| Cement % y
[ 18] k}/{ g)
o r
o < K
I YR
[ 21 | .// >
R VN
| 22 | }\// §/
[ 23] k}ﬁ g)
— ' y‘ >
25 % &
B _ WA
[ 26| .// >
— 27 ] VX
| 27 | ’\//ﬂ ’\/
] y’ >
o < K
30 | WA
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet

Drilling Method: Drive & Wash

Water Level Start (ft. bgs.):

Drilling Fluid: Water

Water Level Finish (ft. btoc.):

Remarks: WH: Weight of Hammer

Converted to Well; Yes L[] No

NA: Not Available

Surface Elev.;226.1

North Coor;___3027881.6

East Coor: 630182.2
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gSERES

Boring No.:_MW-21-2D

A ARCADIS . .
a joint venture SOIl Borlng Log Sheet: 2 of 3
Project Name:  Fort Devens SHL Date Started: 07/26/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/27/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts| Recover PID Uscs . Construction
(feEzt) Inter?/al (N value) (in.) Y (ppm) Uscs Graphic Description Details Well
| | Drive & wash to 49 ft below ground surface, no samples \
| 31| collected. §/
[ 32| NS
— >
— 33 NS
N
— _] >
| 34 ___ | ’\
35 _] »
36| &
] §)
| 38 __| §
[ 39 >
40 __] »
[ 41| NS
— >
2 NS
N
| _ §/
| 43 | ’\
[ 44 __] &
__ 45 __ Portland __| &
| | Cement {
| 46 |
— % >
| 47 | §
48] >
[ 49| »
| ] ‘| SAND, f.-m. grained, subrounded; trace f. gravel; m. loose, ’\
50 ___| 1-2-3-1 saturated, brown
B ] (5) 22.8 0.0 SP y
|51 §
| _ §/
| 52 _ | ’\
[ 53] »‘/
[ 54| »
> §
| 56 ___| \
[ 57 »
| ] ‘] SAND, f.-m. grained, subrounded; trace f. gravel; m. loose, \
| 58 __ | 1-1-4-7 192 0.0 sp saturated, brown »
| _ (5) ) : K
|59 &
| ] SAND, f.-m. grained, m. loose, subrounded, saturated, y
| 60 ___| 3-4-6-6 brown
— = oo 12 0.0 sp & :
| 61 Bentonite
B | Pellets
|62 ___|

Remarks:




 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-2D

Sheet: 3  of

3

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/26/2021

AOC:

Logger: J. Sandorf

Date Completed: 07/27/2021 Editor: J. Towell

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery
(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Well

#1

Pack

3-5-7-9
(12)

13.2

0.0

SP

SAND, f.-m. grained, subrounded; trace c. gravel; m. loose,
| saturated, gray-brown

68

Screen

7-8-11-14
(19)

14.4

0.0

SP

SAND, f.-m. grained, subrounded; trace c. gravel; m. loose, Interval
| saturated, gray-brown

7-8-6-8
(14)

10.8

0.0

SM

SILTY SAND and SAND, f.-m. grained; with gravel; little Silt;
1 little f.-m. gravel; m. loose, saturated, gray-brown

Encountered refusal at 77 ft below ground surface.

Sand —

Remarks:
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gSERES

Boring No.:_MW-21-28

A ARCADIS . .
a joint venture SO” Borlng LOQ Sheet: 1 of 2
Project Name:  Fort Devens SHL Date Started: 07/26/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/27/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Derth - ample pow Counts Recouery | PD | uscs | (USCs, Copmieten | wel
| | Drive & wash to 49 ft below ground surface, no samples
1 collected.
[ 2 ]
[ 3 _] (’é (,
a4 M D
- n
| 5 | §/4 §
- s .// >
~ 6 ] NN
-, - VY
- U
[ 8 __| §/‘ y
— f 2 K
9 ] §/~‘ y
[ ] > // A
0] K
e v Y
ey VR«
n _ WA
Y
12 »\é \
13 §/‘ y
S < <
[ 14| WA
15| % %
— NN
- e - VY
| 16| \ // A
[ ] Portland &/‘ &
[ 17| Cement / y
— VR«
18] WA
- s < &
— R
- < K
n _ WA
Y
[ 21 | \ // A
- Y
[ 22 | > D7
- - K
| 23 | §4 N
[ 24| '/// 2
I kf §)
25 % &
n _] WA
| 26| }/ §/
F K
27 _] WA
-7 R
~ 2] VN
C v Y
[ 29 ] \/¢ &
30 | WA
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet

Drilling Method: Drive & Wash

Water Level Start (ft. bgs.):

Drilling Fluid: Water

Water Level Finish (ft. btoc.):

Remarks: WH: Weight of Hammer

Converted to Well; Yes L[] No

NA: Not Available

Surface Elev.;225.9

North Coor;___3027891.6

East Coor: 630175.1
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 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-28

Sheet: 2 of

2

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/26/2021
Date Completed: 07/27/2021 Editor: J. Towell

Logger: J. Sandorf

AOC:

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Well

Drive & wash to 49 ft below ground surface, no samples

collected.

Portland __|
Cement

Bentonite
Pellets

#1

Pack

1-2-3-1
(5)

22.8

0.0

SP

SAND, f.-m. grained, subrounded; trace f. gravel; m. loose,

saturated, brown

Screen
Interval

1-1-4-7
(5)

19.2

0.0

SP

saturated, brown

End of boring at 59 ft below ground surface, no refusal

encountered.

‘] SAND, f.-m. grained, subrounded; trace f. gravel; m. loose,

Sand —

Remarks:
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gSERES

Boring No.:_MW-21-3D

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 3
Project Name:  Fort Devens SHL Date Started: 07/28/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/29/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Denth samele sl Counte Recovery | M0 | uscs | giacs Comsrueton | wen
| | Drive & wash up tp 49 ft below ground surface, no samples
1 collected.
[ 2 ]
[ 3 _]
[ 4 ]
[ 5 ] (’é (,
6 _] A D
N a
~ 7] YR
I §/~' §/
[ 9 __ | \ // A
— NN
10 0
S < K
11 §//~ N
-2 ] VS
N B
13 . // ;
WIS
[ 14| ,\/// >
[ 15| &"‘ &
15— YR
| 16 | % &
__ Y __ Portland &éﬂ' &
18| Cement »/// V
E— K
[ 20__] WA
0 V) 0
[ 21| &} &
[ 22 ] > // >
NN
- — \/ﬂ y
[ 23| »\é \
[ 24| % §/
[ 25| \s’{ NS
Y
[ 26| > // >
~ 2 WIS
- VY
| 27| \ // A
— ' NN
2 VY
E— K
— 29 r
- 2
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet

Drilling Method: Drive & Wash

Water Level Start (ft. bgs.):

Drilling Fluid: Water

Water Level Finish (ft. btoc.):

Remarks: Well installed: 7/29/2021

Converted to Well; Yes L[] No

Surface Elev.;226.0

WH: Weight of Hammer

North Coor;___3027890.3

NA: Not Available

East Coor: 630168.2
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 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-3D

Sheet: 2 of 3

Project Name:

Fort Devens SHL

Date Started: 07/28/2021

Logger: J. Sandorf

Project Number: 30048392 Date Completed: 07/29/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts| Recover PID Uscs . Construction
(feEzt) Inter?/al (N value) (in.) Y (ppm) Uscs Graphic Description Details Well
| | Drive & wash up tp 49 ft below ground surface, no samples \
| 31| collected. §/
[ 32| NS
— >
— 33 NS
N
— _] >
| 34 ___ | ’\
35 _] »
[ 36| »
— §)
| 38 __| §
[ 39| >
40 __] »
| 41 _ | »
[ a2 ] ¥
| _ §/
| 43 | ’\
[ 44 __] &
— — Portland
45 | Cement | §
— »
| 47 | §
48] >
[ 49| »
| ] ‘| SAND, f.-m. grained, loose, subrounded, saturated, brown R
50 1‘%3'1 22.8 0.0 sp »
[ 51| §
| _ §/
| 52 _ | ’\
[ 53] »‘/
[ 54| &
| ] ‘] SAND, f.-m. grained, loose, subrounded, saturated, brown V
| 55 _ | 1-3-5-8
— ] 8) 18 0.0 SP §
56 §
57 __ >
[ 58| »
[ 59| &
| | SAND, f.-m. grained, loose, subrounded, saturated, brown >
| 60 ___| 3-7-8-8 «
B | (15) 14.4 0.0 sp Bentonite
| 61 Pellets
62|

Remarks:
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 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-3D

Sheet: 3  of

3

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/28/2021
Date Completed: 07/29/2021 Editor: J. Towell
AOC:

Logger: J. Sandorf

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Well

#1

Pack

3-5-6-8
(11)

12

0.0

SP

SAND, f.-m. grained, loose, subrounded, saturated, brown

68

Screen
Interval

3-5-7-7
(12)

14.4

0.0

SP

Encountered refusal at 73.5 ft below ground surface.

‘] SAND, f.-m. grained, loose, subrounded, saturated, brown

Sand —1"

Remarks:
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gSERES

Boring No.:_MW-21-3S

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 2
Project Name:  Fort Devens SHL Date Started: 07/28/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 07/29/2021  Editor: J. Towell
Project Location: Devens, MA AOC:
Denth samele sl Counte Recovery | M0 | uscs | giacs Comsrueton | wen
| | Drive & wash up tp 49 ft below ground surface, no samples
1 collected.
[ 2 ]
[ 3 _]
[ 4 ]
[ 5 ] (’é (,
6 _] A D
N a
~ 7] YR
I §/~' §/
[ 9 __ | \ // A
— NN
10 0
S < K
11 §//~ N
-2 ] VS
N B
13 . // ;
WIS
[ 14| ,\/// >
[ 15| &"‘ &
15— YR
| 16 | % &
__ Y __ Portland &éﬂ' &
18| Cement »/// V
E— K
[ 20__] WA
0 V) 0
[ 21| &} &
[ 22 ] > // >
NN
- — \/ﬂ ‘\/
[ 23| »\é \
[ 24| % §/
[ 25| \s’{ NS
Y
[ 26| > // >
~ 2 WIS
- VY
| 27| \ // A
— ' NN
2 VY
~ 29| WIS
e 4
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet

Drilling Method: Drive & Wash

Water Level Start (ft. bgs.):

Drilling Fluid: Water

Water Level Finish (ft. btoc.):

Remarks: Well installed: 7/30/2021

Converted to Well; Yes L[] No

Surface Elev.;226.0

WH: Weight of Hammer

North Coor;___3027890.6

NA: Not Available

East Coor: 630162.2
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 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-3S

Sheet: 2 of

2

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/28/2021
Date Completed: 07/29/2021 Editor: J. Towell
AOC:

Logger: J. Sandorf

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Drive & wash up tp 49 ft below ground surface, no samples

collected.

Portland __|
Cement

Bentonite
Pellets

#1

Pack

1-1-1-1
()

22.8

0.0

SP

SAND, f.-m. grained, loose, subrounded, saturated, brown

Screen
Interval

1-3-5-8
(8)

18

0.0

SP

End of boring at 58.5 ft below ground surface, no refusal

encountered.

‘] SAND, f.-m. grained, loose, subrounded, saturated, brown

Sand — '.

Remarks:
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gSERES

Boring No.:_MW-21-4D

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 3
Project Name:  Fort Devens SHL Date Started: 07/30/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 2/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts| R PID uscs - Constructi
(fi?at) In%cr:rr\)/; (ol\\lea?uuer; ° et(:ic:]Y)ery (ppm) uscs Graphic Description orl])se;:iclslon Wwell
B ] A 3 ST TOPSOIL; some silty sand; trace gravel; trace roots; loose,
1 | 1-2-3-1 20.4 0.0 7 dry, dark brown
| | (5) ’ ' SP | SAND, f.-m. grained; trace c. gravel; m. loose, dry, brown
2
| ] ‘| SAND, f.-m. grained; trace gravel; m. loose, dry
— 3 — 3‘(51'27)‘8 24 0.0 sp '
| 4
| ] ‘] SAND, f.-m. grained, moist, brown
| 5 _ | 4-7-7-8 ]
- o S I R 9
__ | ‘| SAND, f.-m. grained, saturated, brown % /
— 7 — 8-6-6-5 12 0.0 sp ' &’4 &
(12) >
— s T > // A
__ ] Solelsls%0? SAND, f.-c. grained, loose, saturated, brown y \%
[ 9| 5223 | 144 | o0 RIS 7
B ] (4) §<‘ §
10 RSOSSN .\/// b\/
[ _| o%0%0%0%0%0° X
[ 11| 2--?{3?-6 14.4 0.0 SW o [ereseresane % §
12 BRI M ~\§
— 53 5688 >// /
— > — 14 2238 0.0 IS \4 \&
— (14) §//q &
— P D
| ] Solelsls%0? SAND, f.-c. grained, loose, saturated, dark brown @ §
15 3“(‘;‘5 14.4 0.0 oiieionene .\/j ,b\/
16 o NI\
= _ W et >// %
— v TN esas0 | s | oo P VAN
| | OB Portland \/ﬂ y
— 18 EXICNN Cement »// b
— — ; ‘| SAND, f.-m. grained, subrounded, m. loose, brown &’Q‘ &
| 19| 4-3-3-4 132 0.0 ’/ y
®) : ' 7/
[ 20__] M &
. N
| 21 | 11-1-1 \4 N
2) 13.2 0.0 § 4 N
[ 22| >/// ¥
— VN
YR
23 __ 2‘%;5‘2 24 0.0 ’// R
[ 24 _] &\’4 &
2 : Aq
[ 25| 3568 /)
I (1) 0 00 % §/
| 26
20 VIS
| 27| 7-9-10-13 B 0.0 »/// >
BN | V¢
[ 28 ./// >
[ 29 2455 1 0.0 &}{ &
P D
- 2
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet
Drilling Method: Drive & Wash Water Level Start (ft. bgs.):
Drilling Fluid: Water Water Level Finish (ft. btoc.):
Remarks: Well installed: 8/2/2021 Converted to Well: Yes L] No

Surface Elev.;224.9

WH: Weight of Hammer

North Coor;___3027915.2

NA: Not Available

East Coor: 630160.2
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gSERES

Boring No.:_MW-21-4D

A ARCADIS . .
a joint venture SOIl Borlng Log Sheet: 2 of 3
Project Name:  Fort Devens SHL Date Started: 07/30/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 2/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts | Recovery PID Uscs . Construction
(feet) Intervall (N value) (in.) (ppm) Uscs Graphic Description Details Well
| | o .'| SAND, f.-m. grained, subrounded; little c. sand; m. loose, \
31 _ | 2-3-3-3 13.2 0.0 saturated, brown §/
| _ (6) ) : ’\
) sp y
33 4543 \
— . o) 22.8 0.0 §
| 34 b
| ] Satalslsls? SAND, f.-c. grained, subrounded, m. loose, saturated, brown §
| 35__| 3-4-8-9 14.4 0.0 Leeceneres "\/
I (12) ' O &
36 RS ¥
[ 37 __| 12-13-10-11 RN
- — (23) S ~['SAND, f.-m. grained, subrounded, m. | &
, f.-m. grained, subrounded, m. loose, saturated, b
38 brown \
E— s >
39 3‘%“5'2 228 0.0 R
[ 40__] »
| ] SAND, f.-m. grained, subrounded; trace c. gravel; m. loose, ’\
| 21| 2-2-3-4 saturated, gray-brown
B ] (5) 18 0.0 y
| 42 §
| _ §/
43 2‘?3'3 24 0.0 \
__ 44 H Portland __| y
| | Cement \
45 2324 18 0.0 D
[ _ (5) : (
| 46
— % >
— 47 — 2344 24 0.0 N\
— ] 7) : D
| 48 Y
[ 49 _] 1-2-1-1 2 0.0 »
| _ (3) : ’\
50
— 0 >
| 51 _ | 1-1-1-2
— = o) 24 0.0 sp »
|52 »\
__ 53 __ 1-1-1-1 24 0.0 y
B | (2) ) \
Y »
[ 55| 1-1-2-1
B ] 3) 22.8 0.0 §
56 §
[ 53| ,\
__ 59 __ 3-4-5-7 Bentonite
— ] (9) 2.4 0.0 Pellets
60
- — #1 .
61 2‘(51‘f)'8 14.4 0.0 sand —{.
— — Pack
|62

Remarks:
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 SERES
£ ARCADIS

a joint venture

Soil Boring Log

Boring No.:_MW-21-4D

Sheet: 3  of

3

Project Name:
Project Number:

Fort Devens SHL

30048392

Project Location: Devens, MA

Date Started: 07/30/2021
Date Completed: 08/02/2021 Editor: J. Towell
AOC:

Logger: J. Sandorf

Depth  |Sample
(feet) Interval

Blow Counts
(N value)

Recovery

(in.)

PID
(ppm)

USCS

uscs
Graphic

Description

Construction
Details

Well

5-8-11-10
(19)

0.0

5-9-10-12
(19)

16.8

0.0

7-10-12-13
(22)

13.2

0.0

4-5-6-8
(11)

0.0

1-2-5-8
7

24

NA

16

8.4

0.0

SP

saturated, gray-brown

‘] SAND, f.-m. grained, subrounded; trace c. gravel; m. loose,

Interval

#1
Sand

Encountered refusal at 72.9 ft below ground surface.

TILL and CLAYEY SAND; some f.-c. gravel; dense, brown

— Pack

Screen

Remarks:
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gSERES

Boring No.:_ MW-21-4S

A ARCADIS . .
a joint venture SOIl Borlng LOg Sheet: 1 of 2
Project Name:  Fort Devens SHL Date Started: 07/30/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 2/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts| R PID uscs - Constructi
(fi?at) In%cr:rr\)/; (ol\\lea?uuer; ° et(:ic:]Y)ery (ppm) uscs Graphic Description orl])se;:iclslon Wwell
B ] A AT TOPSOIL; some Silty Sand; trace gravel; trace roots; loose,
1 | 1-2-3-1 20.4 0.0 7 dry, dark brown
| | (5) ’ ' SP | SAND, f.-m. grained; trace c. gravel; m. loose, dry, brown
2
| ] ‘| SAND, f.-m. grained; trace gravel; m. loose, dry
— 3 — 3‘(51'27)‘8 24 0.0 sp '
| 4
| ] ‘] SAND, f.-m. grained, moist, brown
| 5 _ | 4-7-7-8 ]
- o S I R ¥ &
__ | ‘| SAND, f.-m. grained, saturated, brown % /
— 7 — 8-6-6-5 12 0.0 sp ' &’4 &
(12) >
— s T > // A
__ ] Solelsls%0? SAND, f.-c. grained, loose, saturated, brown y \%
[ 9| 5223 | 144 | o0 RIS 7
B ] (4) §<‘ §
10 RSOSSN .\/// b\/
[ _| o%0%0%0%0%0° X
[ 11| 2--?{3?-6 14.4 0.0 SW o [ereseresane % §
12 BRI M ~\§
— 53 5688 >// /
— > — 14 2238 0.0 IS \4 \&
— (14) §//q &
— P D
| ] Solelsls%0? SAND, f.-c. grained, loose, saturated, dark brown @ §
15 3“(‘;‘5 14.4 0.0 oiieionene .\/j ,b\/
16 o NI\
= _ W et >// %
— v TN esas0 | s | oo P VAN
| | OB Portland \/ﬂ y
— 18 EXICNN Cement »// b
— — ; ‘| SAND, f.-m. grained, subrounded, m. loose, brown &’Q‘ &
| 19| 4-3-3-4 132 0.0 ’/ y
®) : ' 7/
[ 20__] M &
. N
| 21 | 11-1-1 \4 N
2) 13.2 0.0 § 4 N
[ 22| >/// ¥
— VN
YR
23 __ 2‘%;5‘2 24 0.0 ’// R
[ 24 _] &\’4 &
2 : Aq
[ 25| 3568 /)
I (1) 0 00 % §/
| 26
20 VIS
| 27| 7-9-10-13 B 0.0 »/// >
BN | V¢
[ 28 ./// >
[ 29 2455 1 0.0 &}{ &
P D
- 2
Drilling Co.: Drilex Sampling Method:Split Spoon
Driller: Chris Hogan Sampling Interval:2 feet
Drilling Method: Drive & Wash Water Level Start (ft. bgs.):
Drilling Fluid: Water Water Level Finish (ft. btoc.):
Remarks: Well installed: 8/2/2021 Converted to Well: Yes L] No

Surface Elev.;225.3

WH: Weight of Hammer

North Coor;___3027914.3

NA: Not Available

East Coor: 630155.2
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 SERES
£ ARCADIS

Soil Boring Log

Boring No.:_ MW-21-4S

a joint venture Sheet: 2 of 2
Project Name:  Fort Devens SHL Date Started: 07/30/2021 Logger: J. Sandorf
Project Number: 30048392 Date Completed: 2/2021 Editor: J. Towell
Project Location: Devens, MA AOC:
Depth  |Sample|Blow Counts | Recovery PID Uscs . Construction
(feet) Intervall (N value) (in.) (ppm) Uscs Graphic Description Details Well
| | g .'| SAND, f.-m. grained, subrounded; little c. sand; m. loose,
| 31 ___ | 2-3-3-3 13.2 0.0 saturated, brown
| _| (6) ) :
| 32 Sp
[ 33 4-5-4-3
— ] () 22.8 0.0
| 34
| ] °,%.%.*] SAND, f.-c. grained, subrounded, m. loose, saturated, brown
[ 35| 3-4-89 BSOS
— _ (12) 14.4 0.0 RSN
36 W
— — oseseseiere Portland __|
37 12-1(32-31)0-11 228 0.0 DO . Cement
— — ‘] SAND, f.-m. grained, subrounded, m. loose, saturated,
38 brown
[— ] SP
39 3-2-2-2
B ] (4) 22.8 0.0
40
| ] SAND, f.-m. grained, subrounded; trace c. gravel; m. loose,
a1 2-2-3-4 18 00 saturated, gray-brown
(5) :
B 42 ] End of boring at 58.5 ft below ground surface, no refusal
— encountered.
[ a3 | 2-3-33
B ] 6) 24 0.0
44 Bentonite
B ] Pellets
45 2-3-2-4
B ] (5) 18 0.0 i 3
46 Sand —. ]
— a7 — 9344 Pack B
_— —_ ) 24 0.0
| 48
— — sp
49 1-2-1-1
B ] 3) 24 0.0
50
[ 51 | 1-1-1-2
B ] ) 24 0.0
|52 Screen
B ] Interval
53 1-1-1-1
B ] ) 24 0.0
| 54
[ 55 | 1-1-21
B ] 3) 22.8 0.0
56
[ 57 ] 1-2.1-1 " 0.0
[ 53|
[ 59|
[ 60 __|
[ 61 __|
62|
Remarks:
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Well Survey Report



Suite 101
Merrimack, NH 03054
WWW.Wsp.com

\ \ \ I ) 9 Executive Park Drive

SHEPLEY'S HILL LANDFILL
DEVENS, MASSACHUSETTS
MONITORING WELL SURVEY

Project No: 30901563.001

Date Printed: January 10, 2022
Client: Arcadis US, Inc.

Horizontal Datum: Massachusetts State Plane Coordinate System NAD83*
Vertical Datum: NAVD88

Instruments: GPS Unit - Leica GS16
Automatic Level - Nikon AP-8
Data Collector - Leica MS20

Field Crew: J. Lapointe
I. Maniscalchi

Project Manager: M. Soucy
Project Benchmark: MW-46B - RIM Existing Monitoring Well
N: 3,027,946.4
E: 630,041.8
EL: 227.76'

Revisions:

Darren J. Hardy, P.L.S. January 10, 2022
Reg. No. 48385
WSP USA



Suite 101
Merrimack, NH 03054
WWW.Wsp.com

\ \ \ l ) 9 Executive Park Drive

SURVEY PROJECT DESCRIPTION

WSP conducted this monitoring well survey utilizing a combination of GPS and on the ground field survey using the
latest in conventional survey equipment. All coordinate values are reported in relatiionship to the Devens, MA Control
Network and Geographic System (GIS). Reference is made to the control survey and report entitled, "Survey Control
Report Fort Devens, Massachusetts" prepared for Massachusetts Development Finance Agency, by Chas. H. Sells, Inc.
dated April 8, 2002. All coordinates are on the Massachusetts State Plane Coordinate System of NAD 1983 and
vertically on NAVD 1988. WSP used horizontal and vertical control points previously established by this office to perform
the survey.

Differential leveling was implemented to ensure accurate elevations were established on all survey control to be used and
the ground, rim and pvc elevation for each well. All vertical locations were collected using a Nikon AP-8 Automatic Level.
All data obtained by differential leveling is reported to the 0.01' elevation. A peg test was performed prior to each visit on
site to ensure the accuracy of the equipment being used.

The horizontal positions for the monitoring wells were collected using a Leica GS 16 GPS Unit and Leica MS20 Data
Collector and/or with a Leica GS15 Real Time Kinematic GPS Unit. All data is reported to the nearest 0.1' horizontally.

All set up information, level notes and sketches were recorded in a field book at the time of the survey. At the end of each
day the field crew downloaded the data collector and made copies of all field book pages.



Suite 101
Merrimack, NH 03054
WWW.Wsp.com

\ \ \ l ) 9 Executive Park Drive

WELL ID NORTHING EASTING ELEVATION (FT)
(FT) (FT) GROUND RIM PVC

MW 21-1D 3,027,878.2 630,156.0 226.87 229.85 229.72
MW 21-1S 3,027,878.6 630,162.2 226.54 229.62 229.34
MW 21-2D 3,027,892.4 630,181.5 226.07 229.03 228.70
MW 21-2S 3,027,891.6 630,175.1 225.88 228.67 228.48
MW 21-3D 3,027,890.3 630,168.2 225.96 228.56 228.25
MW 21-3S 3,027,890.6 630,162.2 225.97 229.05 228.87
MW 21-4D 3,027,915.2 630,160.2 224.86 227.84 227.52
MW 21-4S 3,027,914.3 630,155.2 225.26 227.98 227.82
AS-21-1D 3,027,876.0 630,158.3 226.89 226.89 225.36
AS-21-1S 3,027,876.7 630,160.6 226.86 226.86 224.94
AS-21-2D 3,027,881.6 630,182.2 226.34 226.34 224.76
AS-21-2S 3,027,882.0 630,175.8 226.11 226.11 224.94
MW-46B 3,027,946.4 630,041.8 227.76




& MW 46B

EXISTING
TREATMENT
FACILITY

TRENCH(APPROX.)

L
WELL ID NORTHING EASTING ELEVATION (FT)
(FT) (FT) GROUND RIM PVC

MW 21—1D 3,027,878.2 | 630,156.0 226.87 | 229.85 | 229.72
MW 21—1S 3,027,878.6 | 630,162.2 226.54 | 229.62 | 229.34
MW 21—2D 3,027,892.4 | 630,181.5 226.07 | 229.03 | 228.70
MW 21—2S 3,027,891.6 | 630,175.1 225.88 | 228.67 | 228.48
MW _21—3D 3,027,890.3 | 630,168.2 225.96 | 228.56 | 228.25
MW 21—3S 3,027,890.6 | 630,162.2 225.97 | 229.05 | 228.87
MW 21—4D 3,027,915.2_| 630,160.2 224.86 | 227.84 | 227.52
MW 21—4S 3,027,914.3 | 630,155.2 225.26 | 227.98 | 227.82
AS—21—1D 3,027,876.0 | 630,158.3 226.89 | 226.89 | 225.36
AS—21—15 3,027,876.7 | 630,160.6 226.86 | 226.86 | 224.94
AS—21—2D 3,027,881.6 | 630,182.2 226.34 | 226.34 | 224.76
AS—21—2S 3,027,882.0 | 630,175.8 226.11_| 226.11 | 224.94
MW—46B 3,027,946.4 | 630,041.8 227.76
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

S Sparge Wells with 2' Screen Elevations Ranging from 177 to 170 ft amsl

Step Tests at Sparge Points AS-21-1S and AS-21-2S

Step 1: 2 SCFM - S Sparge Points - 9/29/2022
S Wells - 10'_Screen Elevations Ranging from 182 to 166 ft amsl D Wells - 10' Screen Elevation Ranging from 167 to 152 ft amsl
219.0 S Wells - GW Elevation Response S Wells - Dissolved Oxygen Response D Wells - GW Elevation Response
: 25
. 219.0
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] (]
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w 215,0 / .g 5 % 215.0 —/._/-\-—’__’—\
2145 —o < a 245 =2—— / e
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—— MW-21-1S MW-21-25 MW-21-3S MW-21-4S | eeea. MW-21-15S MW-21-25 = = = MW-21-35 MW-21-4S —— MW-21-1D =—— MW-21-2D MW-21-3D  —— MW-21-4D
Distance to Nearest Sparge Point: 1-5 - 2.5 2-5-10.5" | Distance to Nearest Sparge Point: 1-S-2.5' 2-5-10.5" IMMG Point: 1-D -6'2-D-13.5'3-D - 16.5' 4-D- 40"
Step 2: 4 SCFM - S Sparge Points - 9/29/2022
217.5 25 217.5
_____ P k. T ki ahik i bl N -
— 217.0 = P it o —
2 w20 [T B 217.0
S 2165 £ - % 216.5
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Point:1-S-25' 2-5-105" Distance to Nearest Sparge Point: 1-5-2.5' 2-5-10.5" M@&e Point: 1-D-6'2-D-13.5'3-D- 16.5' 4-D- 40"
Step 3: 8 SCFM - S Sparge Points - 9/30/2022
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— MW-21-1S MW-21-2S MW-21-3S MW-21-4S || eeee. MW-21-1S MW-21-25 ====- MW-21-3S MW-21-4S —— MW-21-1D Mw-2138° T MW $1-3D  —— MW-21-4D
memuﬂmmaojnt' 1-S-25" 2-5-105" Distance to Nearest Sparge Point: 1-S-2.5' 2-S-10.5" IMMG Point: 1-D-6'2-D-13.5'3-D - 16.5' 4-D- 40'
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

D Sparge Wells with 2' Screen Elevations Ranging From 160 to 152 ft amsl

Step Tests at Sparge Points AS-21-1D and AS-21-2D

Step 4: 2 SCFM - D Sparge Points - 9/29/2022
S Wells - 10" _Screen Elevations Ranging from 182 to 166 ft amsl D Wells - 10' Screen Elevations Ranging from 167 to 152 ft amsil
S Wells - GW Elevation Response S Wells - Dissolved Oxygen Response D Wells - GW Elevation Response
217.0 25 217.0
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Distance to Nearest Sparge Point: 1-5-6.5'2-5-12.5" Distance to Nearest Sparge Point: 1-S-6.5'2-5-12.5"' Distance to Nearest Sparge Point: 1-D - 3'2-D - 12 ' 3-D - 18" 4-D- 40'
Step 5: 4 SCFM - D Sparge Points - 9/29/2022
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Step 6: 8 SCFM - D Sparge Points 9/29/2022
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Distance to Nearest Sparge Point: 1-5 - 6.5' 2-5 - 12.5 ' Distance to Nearest Sparge Point: 1-S-6.5' 2-5-12.5 ' Distance to Nearest Sparge Point: 1-D - 6'2-D - 13.5"'3-D - 16.5' 4-D- 40'
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Appendix C. Field Data - September 2021 Step Test
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Devens Air Sparge Pilot - Step Test Gas Data From Arcadis Personnel on Site: Desmond Bedard & Brian Therriault
September 29, 2021 USACE Personnel on Site: Dan Groher
Instruments Used: Manometer --> Dwyer Series 475 Mark Il --> SN: 443357-00R7
Landfill Gas Meter --> EAGLE 2 --> SN: E21567
PID --> PhoCheckTIGER --> SN: L-115530

. . . Well Head Pressure Methane Carbon Monoxide Carbon Dioxide
Air Sparge Operating Condition Well ID (inWC) (%LEL) ) (% Volume)
11:10 6.45 4 17 22 3.9
11:31 1.7 1 0 0.5 1.2
MW-21-1S 11:47 1.67 0 0 2.9 1.3
12:00 2.15 0 0 2.2 1.1
11:08 0.23 2 0 0.1 1.9
11:33 0 0 0 0.5 0.8
MW-21-1D 11:50 0 0 0 0.5 0.6
Air Sparge Start @ 11:00. Conditions: 12:01 0 0 0 1 1.2
AS-21-1S @ 2-scfm and 22-psi (at well vault) 11:14 0 1 0 0 0.2
AS-21-2S @ 2-scfm and 22-psi (at well vault) SHM-10-06 11:35 -0.3 0 0 0 0.1
AS-21-1D - OFFLINE 11:52 -0.28 0 0 0 0.1
AS-21-2D - OFFLINE 11:18 0.57 1 0 0.2 0.6
MW-21-2S 11:39 -0.25 0 0 0 0.4
11:56 0 0 0 0 0.4
Air Sparge Conditions Check @ 11:46. Conditions: 11:16 0.52 1 0 0.1 0.5
AS-21-1S @ 2-scfm and 20-psi (at well vault) MW-21-2D 11:37 -1.03 0 0 0 0.4
AS-21-2S @ 2-scfm and 20-psi (at well vault) 11:54 -0.65 0 0 0 0.4
AS-21-1D - OFFLINE 11:22 0.71 2 0 0.3 1.9
AS-21-2D - OFFLINE MW-21-3S 11:43 -1.44 0 0 0 1.2
11:59 -0.54 0 0 0 1.1
11:20 0 2 0 0.3 1.1
MW-21-3D 11:42 0 0 0 0.2 1.2
11:57 0 0 0 0.1 0.9
11:27 0 0 0 0 2.7
MW-21-4D 11:45 0 0 0 0 1.7
12:00 0 0 0 0 2.3
Air Sparge Conditions Change

12:05 5.9 0 0 2.1 14
12:15 6.97 0 0 3.2 1.1
MW-21-1S 12:32 8.8 0 0 2 0.8
12:47 11.63 0 0 2.7 0.9
12:58 13.9 0 0 2.4 0.8
12:06 0 0 0 0.4 15
12:18 0 0 0 0.1 14
MW-21-1D 12:34 0 0 0 0.6 1.3
12:49 0 0 0 0 1.3
12:12 0 0 0 0 0.1
Air Sparge Conditions Change @ 12:03. New Conditions: | SHM-10-06 12:22 0 0 0 0 0.1
AS-21-1S @ 4-scfm and 20-psi (at well vault) 12:35 0 0 0 0 01
AS-21-2S @ 4-scfm and 20-psi (at well vault) 12:54 0 0 0 0 0.1
AS-21-1D - OFFLINE 12:10 0.43 0 0 0 0.3
12:25 -0.34 0 0 0 0.5
AS-21-2D - OFFLINE MW-21-2S 12:37 0 0 0 0 03
12:52 -0.2 0 0 0.1 0.4
Air Sparge Conditions Check @ 12:59. Conditions: 1;;}1 %i52 8 8 8 82

AS-21-1S @ 4-scfm and 20-psi (at well vault) MW-21-2D - - -
. 12:36 -0.62 0 0 0 0.3

AS-21-2S @ 4-scfm and 20-psi (at well vault) -

AS-21-1D - OFFLINE 12:53 -0.45 0 0 0 03
12:08 0.42 0 0 0.1 0.6
AS-21-2D - OFFLINE 1229 0 ) 0 ) 12

MW-21-3S - -
12:40 -1.04 0 0 0 0.6
12:50 -0.27 0 0 0 0.6

12:09 0 0 0 0.1 1
12:27 -0.25 0 0 0 1.2
MW-21-3D 12:39 0 0 0 0 0.5
12:51 -0.28 0 0 0 0.8
12:13 0 0 0 0 2.2
12:30 0 0 0 0 2.1
MW-21-4D 12:41 0 0 0 0 2.5
12:56 0 0 0 0 2.1
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Appendix C. Field Data - September 2021 Step Test
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Devens Air Sparge Pilot - Step Test Gas Data From Arcadis Personnel on Site: Desmond Bedard & Brian Therriault
September 29, 2021 USACE Personnel on Site: Dan Groher
Instruments Used: Manometer --> Dwyer Series 475 Mark Il --> SN: 443357-00R7
Landfill Gas Meter --> EAGLE 2 --> SN: E21567
PID --> PhoCheckTIGER --> SN: L-115530

Well Head Pressure Methane Carbon Monoxide Carbon Dioxide
(inwC) (%LEL) (ppm) (% Volume)

Air Sparge Operating Condition Well ID

Air Sparge Conditions Change
13:10 0.09 0 0 1.2 0.6
13:29 0.21 2 0 1.5 0.7
MW-21-1S 13:55 0.25 1 0 1.4 0.8
14:21 0.11 0 0 1 1.2
13:09 0.12 2 0 0 1.4
13:31 0 1 0 0 1.5
MW-21-1D 13:57 0 0 0 0 1.7
14:22 0 -- -- -- --
Air Sparge Conditions Change @ 13:00. New Conditions: SHM-10-06 g}é 8 g 8 g 8;
AS-21-1D @ 2-scfm and 25-psi (at well vault) - -
AS-21-2D @ 2-scfm and 25-psi (at well vault) 14j02 0 2 0 0 03
AS-21-1S - OFELINE 13:18 -0.52 1 0 0 0.4
AS-21-2S - OFELINE MW-21-2S 13:45 0 0 0 0 0.6
14:09 0 2 0 0 0.5
13:16 0.17 1 0 0 0.4
. . . . MW-21-2D 13:44 0 0 0 0 0.6
Air Sparge Conditions Not Checked During This Interval 12:05 0.98 > 0 ) 06
13:21 -1.33 1 0 0 1.1
MW-21-3S 13:47 -1.3 0 0 0 1.2
14:15 -0.15 1 0 0 1.2
13:20 0 0 0 0 0.5
MW-21-3D 13:46 0 0 0 0 1
14:13 0 2 0 0 0.6
13:22 0 0 0 0 3
MW-21-4D 13:48 0 0 0 0 3.2
14:19 0 0 0 0 2.9
Max Reading 4 17 22 3.9
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 1 - 2 SCEM Shallow - 9/29/2022

Elevation
MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl

0 214.85 215.00 214.51 214.46 0 214.97 214.35 214.56 214.60

1 214.85 214.99 214.52 214.47 1 214.98 214.35 214.56 214.59

2 214.85 214.99 214.52 214.48 2 214.97 214.35 214.55 214.60

3 215.03 215.29 214.40 214.48 3 214.98 214.48 214.69 214.59

4 215.36 215.06 214.47 214.48 4 215.18 214.38 214.59 214.71

5 215.49 215.06 214.47 214.49 5 215.16 214.39 214.61 214.71

6 215.94 215.07 214.48 214.49 6 215.15 214.39 214.61 214.69

7 216.23 215.08 214.47 214.49 7 215.15 214.42 214.60 214.72

8 216.34 215.11 214.43 214.49 8 215.18 214.44 214.63 214.73

9 216.88 215.11 214.42 214.49 9 215.25 214.45 214.64 214.77

10 218.78 215.13 214.41 214.48 10 215.29 214.44 214.65 214.80
11 218.81 215.13 214.42 214.47 11 215.30 214.42 214.67 214.82
12 218.69 215.09 214.43 214.44 12 215.25 214.41 214.66 214.81
13 218.26 215.08 214.44 214.39 13 215.26 214.42 214.68 214.79
14 218.44 215.09 214.42 214.33 14 215.25 214.42 214.71 214.80
15 218.55 215.08 214.42 214.29 15 215.26 214.43 214.72 214.81
16 218.56 215.10 214.42 214.26 16 215.28 214.43 214.76 214.81
17 218.61 215.11 214.41 214.25 17 215.30 214.44 214.79 214.84
18 218.58 215.13 214.42 214.26 18 215.32 214.44 214.84 214.85
19 218.56 215.14 214.40 214.29 19 215.34 214.66 214.86 214.85
20 218.53 215.16 214.41 214.31 20 215.35 214.85 214.89 214.88
21 218.49 215.19 214.40 214.32 21 215.38 214.83 214.91 214.89
22 218.34 215.23 214.41 214.34 22 215.39 214.85 214.94 214.89
23 217.91 215.37 214.41 214.35 23 215.38 214.83 214.96 214.89
24 217.52 215.78 214.43 214.37 24 215.34 214.84 214.96 214.88
25 217.18 215.66 214.43 214.41 25 215.32 214.81 214.92 214.85
26 216.95 215.63 214.44 214.43 26 215.24 214.80 214.96 214.83
27 216.79 215.61 214.34 214.46 27 215.21 214.79 214.90 214.81
28 216.66 215.58 214.13 214.48 28 215.19 214.79 214.87 214.79
29 216.55 215.58 21411 214.50 29 215.19 214.79 214.88 214.79
30 216.45 215.53 214.09 214.50 30 215.17 214.78 214.86 214.79
31 216.38 215.51 214.10 214.50 31 215.15 214.79 214.86 214.82
32 216.33 215.50 214.10 214.49 32 215.16 214.79 214.84 214.77
33 216.27 215.47 21411 214.48 33 215.16 214.80 214.84 214.77
34 216.22 215.45 214.11 214.47 34 215.16 214.79 214.84 214.78
35 215.98 215.42 21411 214.45 35 215.15 214.79 214.84 214.78
36 216.11 215.42 214.11 214.43 36 215.15 214.80 214.83 214.78
37 216.10 215.40 214.11 214.40 37 215.13 214.78 214.84 214.78
38 216.07 215.39 214.12 214.36 38 215.16 214.79 214.84 214.77
39 216.03 215.36 214.12 214.33 39 215.15 214.75 214.83 214.78
40 216.01 215.34 214.11 214.28 40 215.16 214.74 214.83 214.77
41 216.00 215.25 214.12 214.26 41 215.16 214.72 214.83 214.77
42 215.97 215.31 214.10 214.28 42 215.14 214.72 214.83 214.77
43 215.95 215.21 214.12 214.31 43 215.17 214.72 215.06 214.76
44 215.93 215.19 214.11 214.35 44 215.16 214.74 214.92 214.77
45 215.92 215.20 214.25 214.39 45 215.16 214.72 214.86 214.86
46 215.90 215.20 214.25 214.41 46 215.15 214.72 214.85 214.77
47 215.88 215.20 214.24 214.44 47 215.16 214.73 214.84 214.77
48 215.87 215.20 214.25 214.45 48 215.16 214.72 214.84 214.77
49 215.86 215.19 214.25 214.45 49 215.16 214.72 214.83 214.78
50 215.82 215.20 214.24 214.48 50 215.16 214.73 214.83 214.78
51 215.76 215.19 214.25 214.49 51 215.18 214.72 214.83 214.79
52 215.65 215.19 214.24 214.51 52 215.16 214.74 214.84 214.78
53 215.88 215.20 214.23 214.52 53 215.17 214.73 214.84 214.77
54 215.86 215.19 214.25 214.53 54 215.16 214.74 214.83 214.78
55 215.84 215.20 214.24 214.53 55 215.17 214.73 214.83 214.78
56 215.83 215.20 214.25 214.52 56 215.17 214.65 214.83 214.77
57 215.82 215.18 214.25 21451 57 215.16 214.71 214.82 214.78
58 215.81 215.24 214.24 214.50 58 215.16 214.70 214.93 214.77
59 215.81 215.25 214.06 214.50 59 215.16 214.70 214.88 214.78
60 215.78 215.24 214.28 214.50 60 215.16 214.69 214.85 214.79
61 215.59 215.24 214.28 214.50 61 215.16 214.69 214.83 214.78
62 215.69 215.24 214.28 214.51 62 215.16 214.70 214.82 214.78
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 1 - 2 SCEM Shallow - 9/29/2022

Dissolved Oxygen

MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0 11.01 0.21 0.53 0.00 0 0.06 0.00 0.00 0.00
1 11.02 0.21 0.52 0.00 1 0.06 0.00 0.00 0.00
2 11.02 0.22 0.51 0.00 2 0.06 0.00 0.00 0.00
3 11.01 0.22 0.51 0.00 3 0.06 0.00 0.00 0.00
4 10.96 0.32 0.51 0.00 4 0.06 0.00 0.00 0.00
5 10.92 0.31 0.50 0.00 5 0.06 0.00 0.00 0.00
6 10.90 0.30 0.50 0.00 6 0.06 0.00 0.00 0.00
7 10.17 0.29 0.50 0.00 7 0.06 0.01 0.00 0.00
8 9.73 0.28 0.50 0.00 8 0.06 0.02 0.00 0.00
9 9.27 0.29 0.50 0.00 9 0.06 0.01 0.00 0.00
10 9.56 0.29 0.51 0.00 10 0.06 0.00 0.00 0.00
11 10.93 0.29 0.52 0.00 11 0.06 0.00 0.00 0.00
12 10.80 0.28 0.55 0.00 12 0.06 0.00 0.00 0.00
13 10.90 0.27 0.60 0.00 13 0.06 0.00 0.00 0.00
14 10.89 0.27 0.66 0.00 14 0.06 0.00 0.00 0.00
15 10.61 0.27 0.70 0.00 15 0.06 0.00 0.00 0.00
16 10.61 0.26 0.73 0.00 16 0.06 0.00 0.00 0.00
17 10.98 0.26 0.74 0.00 17 0.06 0.00 0.00 0.00
18 11.70 0.25 0.73 0.00 18 0.05 0.00 0.00 0.00
19 12.82 0.24 0.70 0.00 19 0.05 0.00 0.00 0.00
20 14.37 0.23 0.68 0.00 20 0.05 0.00 0.00 0.00
21 16.08 0.23 0.67 0.00 21 0.05 0.00 0.00 0.00
22 17.58 0.23 0.65 0.00 22 0.05 0.00 0.00 0.00
23 18.87 0.25 0.64 0.00 23 0.05 0.00 0.00 0.00
24 19.66 0.29 0.62 0.00 24 0.05 0.00 0.00 0.00
25 19.96 0.26 0.58 0.00 25 0.05 0.00 0.00 0.00
26 20.09 0.23 0.56 0.00 26 0.05 0.00 0.00 0.00
27 20.13 0.22 0.53 0.00 27 0.05 0.00 0.00 0.00
28 20.20 0.20 0.51 0.00 28 0.05 0.00 0.00 0.00
29 20.21 0.20 0.49 0.00 29 0.05 0.00 0.00 0.00
30 20.28 0.20 0.49 0.00 30 0.05 0.00 0.00 0.00
31 20.23 0.19 0.49 0.00 31 0.05 0.00 0.00 0.00
32 20.22 0.19 0.50 0.00 32 0.05 0.00 0.00 0.00
33 20.23 0.19 0.51 0.00 33 0.05 0.00 0.00 0.00
34 20.10 0.20 0.52 0.00 34 0.05 0.00 0.00 0.00
35 20.08 0.20 0.54 0.00 35 0.05 0.00 0.00 0.00
36 20.03 0.20 0.56 0.00 36 0.05 0.00 0.00 0.00
37 19.99 0.20 0.59 0.00 37 0.05 0.00 0.00 0.00
38 19.98 0.21 0.63 0.00 38 0.05 0.00 0.00 0.00
39 19.89 0.21 0.66 0.00 39 0.05 0.00 0.00 0.00
40 19.82 0.21 0.71 0.00 40 0.05 0.00 0.00 0.00
41 19.70 0.24 0.73 0.00 41 0.05 0.00 0.00 0.00
42 19.67 0.27 0.71 0.00 42 0.06 0.00 0.00 0.00
43 19.65 0.23 0.68 0.00 43 0.06 0.00 0.00 0.00
44 19.61 0.19 0.64 0.00 44 0.06 0.00 0.00 0.00
45 19.59 0.15 0.60 0.00 45 0.06 0.00 0.00 0.00
46 19.55 0.12 0.58 0.00 46 0.06 0.00 0.00 0.00
47 19.48 0.10 0.56 0.00 47 0.06 0.00 0.00 0.00
48 19.49 0.09 0.54 0.00 48 0.06 0.00 0.00 0.00
49 19.44 0.08 0.54 0.00 49 0.06 0.00 0.00 0.00
50 19.43 0.07 0.51 0.00 50 0.06 0.00 0.00 0.00
51 19.39 0.07 0.50 0.00 51 0.06 0.00 0.00 0.00
52 19.36 0.06 0.48 0.00 52 0.06 0.00 0.00 0.00
53 19.31 0.05 0.47 0.00 53 0.06 0.00 0.00 0.00
54 19.26 0.04 0.46 0.00 54 0.06 0.00 0.00 0.00
55 19.19 0.03 0.46 0.00 55 0.06 0.00 0.00 0.00
56 19.22 0.03 0.47 0.00 56 0.06 0.00 0.00 0.00
57 19.17 0.03 0.48 0.00 57 0.06 0.00 0.00 0.00
58 19.18 0.13 0.49 0.00 58 0.06 0.00 0.00 0.00
59 19.12 0.12 0.49 0.00 59 0.06 0.00 0.00 0.00
60 19.11 0.11 0.49 0.00 60 0.06 0.00 0.00 0.00
61 19.10 0.11 0.49 0.00 61 0.06 0.00 0.00
62 19.12 0.10 0.48 0.00 62 0.06 0.00 0.00
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 2 - 4 SCEM Shallow - 9/29/2022

Elevation
MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl

0 215.59 215.24 214.28 214.53 0 215.16 214.69 214.83 214.78

1 215.69 215.24 214.28 214.53 1 215.16 214.70 214.82 214.78

2 216.20 215.27 214.26 214.53 2 215.12 214.72 214.84 214.78

3 216.70 215.27 214.24 214.53 3 215.21 214.72 214.87 214.81

4 216.93 215.26 214.24 214.53 4 215.24 214.73 214.89 214.84

5 217.05 215.28 214.24 214.53 5 215.26 214.73 214.91 214.86

6 217.12 215.28 214.24 214.53 6 215.27 214.73 214.92 214.85

7 216.93 215.29 214.23 214.53 7 215.29 214.74 214.94 214.87

8 216.94 215.28 214.23 214.53 8 215.29 214.73 214.94 214.87

9 217.28 215.30 214.24 214.53 9 215.30 214.74 214.94 214.87

10 217.13 215.30 214.23 214.53 10 215.31 214.74 214.95 214.87
11 217.27 215.28 214.04 214.53 11 215.30 214.73 214.95 214.87
12 217.23 215.29 214.14 214.53 12 215.32 214.74 215.15 214.88
13 217.23 215.62 214.14 214.53 13 215.32 214.74 215.00 214.88
14 217.21 215.42 214.15 214.53 14 215.32 214.82 214.99 214.88
15 217.21 215.42 214.14 214.53 15 215.32 214.82 214.98 214.86
16 217.20 215.43 214.15 214.53 16 215.33 214.82 214.98 214.89
17 217.16 215.43 214.15 214.53 17 215.33 214.82 214.97 214.89
18 217.06 215.42 214.14 214.53 18 215.35 214.83 214.97 214.90
19 217.27 215.43 214.14 214.53 19 215.34 214.83 214.99 214.90
20 217.20 215.42 214.12 214.53 20 215.36 214.82 214.99 214.92
21 217.18 215.42 214.14 214.53 21 215.36 214.83 214.99 214.91
22 217.16 215.43 214.14 214.53 22 215.35 214.83 214.99 214.91
23 217.13 215.42 214.14 214.53 23 215.35 214.81 214.98 214.91
24 217.12 215.43 214.14 214.53 24 215.36 214.81 214.98 214.90
25 217.10 215.42 214.15 214.53 25 215.35 214.93 214.98 214.92
26 217.10 215.42 214.14 214.53 26 215.34 214.90 214.98 214.90
27 217.07 215.46 214.15 214.53 27 215.34 214.89 214.98 214.90
28 217.07 215.42 214.14 214.53 28 215.34 214.90 214.98 214.90
29 217.06 215.41 214.16 214.53 29 215.33 214.90 214.94 214.91
30 217.04 215.38 214.15 214.53 30 215.35 214.90 215.03 214.91
31 217.04 215.38 214.13 214.53 31 215.34 214.90 214.98 214.90
32 217.02 215.38 214.13 214.53 32 215.34 214.90 214.98 214.92
33 217.00 215.37 214.13 214.53 33 215.35 214.90 214.98 214.91
34 216.89 215.38 214.13 214.53 34 215.36 214.89 214.98 214.92
35 217.11 215.38 214.12 214.53 35 215.36 214.89 215.00 214.92
36 217.02 215.37 214.12 214.53 36 215.36 214.90 214.99 214.90
37 217.01 215.38 214.13 214.53 37 215.34 214.89 214.98 214.92
38 216.99 215.38 214.12 214.53 38 215.36 214.89 214.99 214.91
39 216.96 215.37 214.13 214.53 39 215.35 214.90 214.99 214.91
40 216.94 215.37 214.12 214.53 40 215.34 214.84 214.98 214.92
41 216.93 215.41 21411 214.53 41 215.35 214.83 215.12 214.92
42 216.92 215.39 214.09 214.53 42 215.34 214.84 215.02 214.91
43 216.89 215.38 214.11 214.53 43 215.35 214.84 215.03 214.91
44 216.87 215.37 214.11 214.53 44 215.34 214.85 215.00 214.93
45 216.87 215.37 214.12 214.53 45 215.34 214.84 214.99 214.90
46 216.88 215.36 214.11 214.53 46 215.34 214.84 214.98 214.91
47 216.86 215.35 214.12 214.53 47 215.34 214.85 214.98 214.91
48 216.89 215.35 214.10 214.53 48 215.34 214.84 214.98 214.92
49 216.94 215.36 214.12 214.53 49 215.34 214.85 214.97 214.93
50 216.21 215.35 214.11 214.53 50 215.35 214.84 214.98 214.92
51 216.57 215.37 214.10 214.53 51 215.34 214.83 214.97 214.92
52 216.90 215.37 214.11 214.53 52 215.35 214.84 214.98 214.92
53 216.83 215.36 214.12 214.53 53 215.35 214.84 214.99 214.92
54 216.83 215.37 214.17 214.53 54 215.32 214.83 214.99 214.92
55 216.81 215.50 214.11 214.53 55 215.34 214.93 215.06 214.92
56 216.77 215.45 214.12 214.53 56 215.34 214.87 215.01 214.91
57 216.76 215.39 214.12 214.53 57 215.34 214.84 214.99 214.93
58 216.66 215.38 214.12 214.53 58 215.34 214.83 214.99 214.92
59 216.76 215.36 214.12 214.53 59 215.34 214.83 214.98 214.91
60 216.73 215.35 214.12 214.53 60 215.35 214.82 214.98 214.92
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 2 - 4 SCEM Shallow - 9/29/2022

Dissolved Oxygen

MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0 19.10 0.11 0.06 0.00 0 0.06 0.00 0.00 0.00
1 19.12 0.10 0.05 0.00 1 0.06 0.00 0.00 0.00
2 19.08 0.09 0.05 0.00 2 0.06 0.00 0.00 0.00
3 19.06 0.09 0.05 0.00 3 0.06 0.00 0.00 0.00
4 18.90 0.08 0.05 0.00 4 0.06 0.00 0.00 0.00
5 18.79 0.06 0.05 0.00 5 0.06 0.00 0.00 0.00
6 19.09 0.06 0.05 0.00 6 0.06 0.00 0.00 0.00
7 19.42 0.05 0.05 0.00 7 0.06 0.00 0.00 0.00
8 19.77 0.05 0.05 0.00 8 0.06 0.00 0.00 0.00
9 20.38 0.05 0.05 0.00 9 0.06 0.00 0.00 0.00
10 20.90 0.06 0.05 0.00 10 0.06 0.00 0.00 0.00
11 21.31 0.06 0.05 0.00 11 0.06 0.00 0.00 0.00
12 21.67 0.06 0.05 0.00 12 0.06 0.00 0.00 0.00
13 21.94 0.10 0.05 0.00 13 0.06 0.00 0.00 0.00
14 22.14 0.10 0.05 0.00 14 0.06 0.00 0.00 0.00
15 22.25 0.08 0.05 0.00 15 0.06 0.00 0.00 0.00
16 22.42 0.07 0.05 0.00 16 0.05 0.00 0.00 0.00
17 22.53 0.06 0.05 0.00 17 0.05 0.00 0.00 0.00
18 2251 0.06 0.05 0.00 18 0.05 0.00 0.00 0.00
19 22.57 0.06 0.05 0.00 19 0.05 0.00 0.00 0.00
20 22.69 0.06 0.05 0.00 20 0.05 0.00 0.00 0.00
21 22.77 0.06 0.05 0.00 21 0.05 0.00 0.00 0.00
22 22.87 0.06 0.05 0.00 22 0.05 0.00 0.00 0.00
23 22.91 0.06 0.05 0.00 23 0.05 0.00 0.00 0.00
24 23.01 0.06 0.05 0.00 24 0.05 0.00 0.00 0.00
25 22.93 0.06 0.05 0.00 25 0.05 0.00 0.00 0.00
26 23.05 0.07 0.05 0.00 26 0.05 0.00 0.00 0.00
27 23.03 0.09 0.05 0.00 27 0.04 0.00 0.00 0.00
28 23.12 0.09 0.05 0.00 28 0.04 0.00 0.00 0.00
29 23.12 0.09 0.05 0.00 29 0.04 0.00 0.00 0.00
30 23.14 0.09 0.05 0.00 30 0.04 0.00 0.00 0.00
31 23.19 0.08 0.05 0.00 31 0.04 0.00 0.00 0.00
32 23.21 0.08 0.05 0.00 32 0.04 0.00 0.00 0.00
33 23.17 0.07 0.05 0.00 33 0.04 0.00 0.00 0.00
34 23.19 0.07 0.05 0.00 34 0.04 0.00 0.00 0.00
35 23.08 0.07 0.05 0.00 35 0.03 0.00 0.00 0.00
36 23.23 0.07 0.05 0.00 36 0.03 0.00 0.00 0.00
37 23.50 0.06 0.05 0.00 37 0.03 0.00 0.00 0.00
38 23.47 0.06 0.05 0.00 38 0.02 0.00 0.00 0.00
39 23.62 0.08 0.05 0.00 39 0.02 0.00 0.00 0.00
40 23.53 0.06 0.05 0.00 40 0.02 0.00 0.00 0.00
41 23.60 0.09 0.05 0.00 41 0.01 0.00 0.00 0.00
42 23.62 0.10 0.05 0.00 42 0.01 0.00 0.00 0.00
43 23.68 0.09 0.05 0.00 43 0.01 0.00 0.00 0.00
44 23.59 0.08 0.05 0.00 44 0.00 0.00 0.00 0.00
45 23.64 0.07 0.05 0.00 45 0.00 0.00 0.00 0.00
46 23.67 0.06 0.05 0.00 46 0.00 0.00 0.00 0.00
47 23.70 0.05 0.05 0.00 47 0.00 0.00 0.00 0.00
48 23.78 0.05 0.05 0.00 48 0.00 0.00 0.00 0.00
49 23.65 0.05 0.05 0.00 49 0.00 0.00 0.00 0.00
50 23.53 0.05 0.05 0.00 50 0.00 0.00 0.00 0.00
51 23.53 0.05 0.05 0.00 51 0.00 0.00 0.00 0.00
52 23.10 0.04 0.05 0.00 52 0.00 0.00 0.00 0.00
53 21.44 0.04 0.05 0.00 53 0.00 0.00 0.00 0.00
54 21.47 0.04 0.05 0.00 54 0.00 0.00 0.00 0.00
55 22.00 0.04 0.05 0.00 55 0.00 0.00 0.00 0.00
56 22.41 0.06 0.05 0.00 56 0.00 0.00 0.00 0.00
57 22.67 0.06 0.05 0.00 57 0.00 0.00 0.00 0.00
58 22.79 0.06 0.05 0.00 58 0.00 0.00 0.00 0.00
59 22.93 0.06 0.05 0.00 59 0.00 0.00 0.00 0.00
60 22.96 0.05 0.05 0.00 60 0.00 0.00 0.00 0.00
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 3 -8 SCEM Shallow - 9/30/2022

Elevation
MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl

0 214.95 215.02 214.58 214.53 0 215.27 214.70 214.58 214.57

1 214.96 215.15 21451 214.53 1 215.27 214.79 214.69 214.58

2 216.42 215.29 214.40 214.53 2 215.43 214.82 214.78 214.65

3 218.16 215.60 214.24 214.53 3 215.48 214.99 214.99 214.72

4 220.35 215.91 214.04 214.53 4 215.68 215.09 215.17 214.83

5 221.53 216.05 213.90 214.53 5 215.81 215.20 215.30 214.94

6 221.97 216.12 213.80 214.53 6 215.90 215.28 215.35 215.02

7 221.86 216.18 213.73 214.53 7 215.95 215.36 215.41 215.07

8 221.83 216.23 213.67 214.53 8 216.02 215.45 215.46 215.12

9 221.80 216.26 213.62 214.53 9 216.07 215.49 215.50 215.16

10 221.64 216.29 213.58 214.53 10 216.10 215.53 215.52 215.20
11 221.50 216.32 213.53 214.53 11 216.13 215.57 215.56 215.22
12 221.27 216.33 213.49 214.53 12 216.16 215.62 215.59 215.26
13 220.99 216.36 213.47 214.53 13 216.18 215.64 215.60 215.27
14 220.86 216.38 213.44 214.53 14 216.23 215.67 215.64 215.30
15 220.75 216.41 213.40 214.53 15 216.26 215.70 215.67 215.32
16 220.67 216.43 213.39 214.53 16 216.29 215.73 215.68 215.35
17 220.58 216.45 213.35 214.53 17 216.32 215.75 215.70 215.36
18 220.51 216.47 213.32 214.53 18 216.33 215.77 215.73 215.39
19 220.46 216.50 213.28 214.53 19 216.36 215.79 215.75 215.40
20 220.38 216.51 213.26 214.53 20 216.38 215.80 215.77 215.42
21 220.30 216.53 213.24 214.53 21 216.38 215.82 215.78 215.43
22 220.25 216.55 213.22 214.53 22 216.42 215.83 215.80 215.46
23 220.20 216.56 213.19 214.53 23 216.43 215.86 215.81 215.47
24 220.15 216.56 213.18 214.53 24 216.45 215.86 215.82 215.48
25 220.09 216.57 213.15 214.53 25 216.45 215.88 215.83 215.48
26 220.05 216.58 213.15 214.53 26 216.48 215.88 215.83 215.50
27 219.98 216.59 213.13 214.53 27 216.48 215.89 215.84 215.50
28 219.92 216.59 213.11 214.53 28 216.48 215.90 215.85 215.52
29 219.88 216.60 213.11 214.53 29 216.49 215.91 215.86 215.52
30 219.84 216.60 213.08 214.53 30 216.50 215.93 215.87 215.53
31 219.78 216.60 213.07 214.53 31 216.50 215.94 215.87 215.53
32 219.74 216.61 213.07 214.53 32 216.50 215.95 215.88 215.54
33 219.69 216.58 213.07 214.53 33 216.52 215.92 215.86 215.55
34 219.38 216.54 213.07 214.53 34 216.50 215.92 215.85 215.54
35 219.19 216.52 213.08 214.53 35 216.48 215.91 215.83 215.54
36 219.07 216.50 213.08 214.53 36 216.47 215.90 215.82 215.54
37 218.97 216.48 213.08 214.53 37 216.46 215.90 215.81 215.54
38 218.90 216.48 213.10 214.53 38 216.46 215.89 215.82 215.52
39 218.83 216.47 213.09 214.53 39 216.45 215.89 215.80 215.52
40 218.78 216.46 213.09 214.53 40 216.44 215.89 215.79 215.53
41 218.74 216.45 213.09 214.53 41 216.45 215.88 215.80 215.53
42 218.68 216.44 213.09 214.53 42 216.44 215.87 215.79 215.52
43 218.65 216.44 213.08 214.53 43 216.44 215.87 215.79 215.52
44 218.61 216.43 213.07 214.53 44 216.45 215.87 215.78 215.51
45 218.58 216.42 213.07 214.53 45 216.45 215.87 215.80 215.51
46 218.54 216.41 213.07 214.53 46 216.44 215.87 215.79 215.51
47 218.51 216.42 213.08 214.53 47 216.43 215.87 215.78 215.51
48 218.48 216.39 213.09 214.53 48 216.43 215.86 215.78 215.51
49 218.44 216.39 213.08 214.53 49 216.43 215.88 215.78 215.52
50 218.40 216.38 213.08 214.53 50 216.43 215.87 215.79 215.52
51 218.39 216.37 213.08 214.53 51 216.43 215.87 215.78 215.52
52 218.36 216.36 213.08 214.53 52 216.44 215.87 215.78 215.51
53 218.34 216.36 213.08 214.53 53 216.44 215.88 215.79 215.52
54 218.30 216.36 213.09 214.53 54 216.42 215.87 215.78 215.51
55 218.28 216.36 213.09 214.53 55 216.43 215.87 215.77 215.51
56 218.25 216.35 213.08 214.53 56 216.43 215.87 215.77 215.51
57 218.22 216.34 213.08 214.53 57 216.43 215.87 215.77 215.50
58 218.21 216.34 213.09 214.53 58 216.42 215.87 215.77 215.51
59 218.16 216.34 213.09 214.53 59 216.41 215.87 215.77 215.51
60 218.16 216.34 213.10 214.53 60 216.41 215.87 215.76 215.50
61 216.82 216.33 213.10 214.53 61 216.43 215.86 215.75 215.50
62 218.48 216.31 213.11 214.53 62 216.41 215.86 215.75 215.51
63 218.21 216.31 213.09 214.53 63 216.41 215.86 215.74 215.51
64 218.21 216.30 213.13 214.53 64 216.41 215.84 215.74 215.51
65 218.15 216.30 213.18 214.53 65 216.41 215.86 215.76 215.52
66 218.11 216.28 213.24 214.53 66 216.41 215.85 215.75 215.51
67 218.08 216.29 213.29 214.53 67 216.41 215.86 215.76 215.52
68 218.04 216.28 213.35 214.53 68 216.42 215.86 215.75 215.52
69 218.01 216.29 213.39 214.53 69 216.42 215.86 215.76 215.52
70 217.98 216.26 213.46 214.53 70 216.41 215.85 215.75 215.52
71 217.95 216.26 213.53 214.53 71 216.41 215.86 215.75 215.50
72 217.93 216.25 213.59 214.53 72 216.40 215.85 215.75 215.51
73 217.90 216.25 213.68 214.53 73 216.40 215.84 215.75 215.50
74 217.89 216.24 213.75 214.53 74 216.40 215.84 215.74 215.50
75 217.86 216.23 213.84 214.53 75 216.40 215.84 215.73 215.51
76 217.84 216.23 213.90 214.53 76 216.40 215.84 215.73 215.51
77 217.82 216.22 213.99 214.53 77 216.40 215.84 215.74 215.51
78 217.81 216.22 214.06 214.53 78 216.40 215.84 215.73 215.49
79 217.79 216.21 214.15 214.53 79 216.41 215.83 215.73 215.51
80 217.78 216.20 213.89 214.53 80 216.41 215.84 215.73 215.51
81 217.76 216.20 214.42 214.53 81 216.41 215.84 215.74 215.52
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 3 -8 SCEM Shallow - 9/30/2022

Dissolved Oxygen

MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0 11.70 0.00 0.91 0.00 0 0.00 0.00 0.00 0.00
1 11.70 0.00 0.91 0.00 1 0.00 0.00 0.00 0.00
2 11.70 0.00 0.90 0.00 2 0.00 0.00 0.00 0.00
3 11.73 0.00 0.90 0.00 3 0.00 0.00 0.00 0.00
4 12.29 0.00 0.90 0.00 4 0.00 0.00 0.00 0.00
5 12.73 0.00 0.89 0.00 5 0.00 0.00 0.00 0.00
6 12.74 0.00 0.89 0.00 6 0.00 0.00 0.00 0.00
7 12.74 0.00 0.89 0.00 7 0.00 0.00 0.00 0.00
8 12.60 0.00 0.90 0.00 8 0.00 0.00 0.00 0.00
9 12.58 0.00 0.91 0.00 9 0.00 0.00 0.00 0.00
10 12.52 0.00 0.93 0.00 10 0.00 0.00 0.00 0.00
11 12.40 0.00 0.94 0.00 11 0.00 0.00 0.00 0.00
12 12.25 0.00 0.95 0.00 12 0.00 0.00 0.00 0.00
13 12.26 0.00 0.96 0.00 13 0.00 0.00 0.00 0.00
14 12.56 0.00 0.97 0.00 14 0.00 0.00 0.00 0.00
15 13.21 0.00 0.98 0.00 15 0.00 0.00 0.00 0.00
16 14.49 0.00 0.99 0.00 16 0.00 0.00 0.00 0.00
17 15.52 0.00 1.00 0.00 17 0.00 0.00 0.00 0.00
18 16.94 0.00 1.01 0.00 18 0.00 0.00 0.00 0.00
19 18.27 0.00 1.00 0.00 19 0.00 0.00 0.00 0.00
20 19.64 0.00 0.95 0.00 20 0.00 0.00 0.00 0.00
21 20.45 0.00 0.87 0.00 21 0.00 0.00 0.00 0.00
22 21.06 0.00 0.78 0.00 22 0.00 0.00 0.00 0.00
23 21.41 0.00 0.71 0.00 23 0.00 0.00 0.00 0.00
24 21.36 0.00 0.65 0.00 24 0.00 0.00 0.00 0.00
25 21.37 0.00 0.59 0.00 25 0.00 0.00 0.00 0.00
26 20.86 0.00 0.53 0.00 26 0.00 0.00 0.00 0.00
27 20.26 0.00 0.48 0.00 27 0.00 0.00 0.00 0.00
28 19.64 0.00 0.42 0.00 28 0.00 0.00 0.00 0.00
29 19.36 0.00 0.37 0.00 29 0.00 0.00 0.00 0.00
30 19.33 0.00 0.32 0.00 30 0.00 0.00 0.00 0.00
31 19.33 0.00 0.27 0.00 31 0.00 0.00 0.00 0.00
32 19.44 0.00 0.24 0.00 32 0.00 0.00 0.00 0.00
33 19.56 0.00 0.21 0.00 33 0.00 0.00 0.00 0.00
34 19.60 0.00 0.19 0.00 34 0.00 0.00 0.00 0.00
35 19.81 0.00 0.17 0.00 35 0.00 0.00 0.00 0.00
36 19.98 0.00 0.16 0.00 36 0.00 0.00 0.00 0.00
37 20.09 0.00 0.15 0.00 37 0.00 0.00 0.00 0.00
38 20.29 0.00 0.14 0.00 38 0.00 0.00 0.00 0.00
39 20.41 0.00 0.14 0.00 39 0.00 0.00 0.00 0.00
40 20.62 0.00 0.15 0.00 40 0.00 0.00 0.00 0.00
41 20.77 0.00 0.15 0.00 41 0.00 0.00 0.00 0.00
42 20.83 0.00 0.15 0.00 42 0.00 0.00 0.00 0.00
43 20.93 0.00 0.14 0.00 43 0.00 0.00 0.00 0.00
44 20.99 0.00 0.14 0.00 44 0.00 0.00 0.00 0.00
45 21.11 0.00 0.14 0.00 45 0.00 0.00 0.00 0.00
46 21.13 0.00 0.13 0.00 46 0.00 0.00 0.00 0.00
47 21.14 0.00 0.14 0.00 47 0.00 0.00 0.00 0.00
48 21.22 0.00 0.14 0.00 48 0.00 0.00 0.00 0.00
49 21.24 0.00 0.14 0.00 49 0.00 0.00 0.00 0.00
50 21.25 0.00 0.14 0.00 50 0.00 0.00 0.00 0.00
51 21.30 0.00 0.15 0.00 51 0.00 0.00 0.00 0.00
52 21.28 0.00 0.14 0.00 52 0.00 0.00 0.00 0.00
53 21.27 0.00 0.14 0.00 53 0.00 0.00 0.00 0.00
54 21.35 0.00 0.15 0.00 54 0.00 0.00 0.00 0.00
55 21.36 0.00 0.15 0.00 55 0.00 0.00 0.00 0.00
56 21.35 0.00 0.15 0.00 56 0.00 0.00 0.00 0.00
57 21.35 0.00 0.16 0.00 57 0.00 0.00 0.00 0.00
58 21.38 0.00 0.17 0.00 58 0.00 0.00 0.00 0.00
59 21.37 0.00 0.17 0.00 59 0.00 0.00 0.00 0.00
60 21.38 0.00 0.17 0.00 60 0.00 0.00 0.00 0.00
61 21.37 0.00 0.17 0.00 61 0.00 0.00 0.00 0.00
62 21.13 0.00 0.17 0.00 62 0.00 0.00 0.00 0.00
63 21.27 0.00 0.16 0.00 63 0.00 0.00 0.00 0.00
64 21.26 0.00 0.17 0.00 64 0.00 0.00 0.00 0.00
65 21.21 0.00 0.18 0.00 65 0.00 0.00 0.00 0.00
66 21.19 0.00 0.18 0.00 66 0.00 0.00 0.00 0.00
67 21.15 0.02 0.19 0.00 67 0.00 0.00 0.00 0.00
68 21.15 0.15 0.19 0.00 68 0.00 0.00 0.00 0.00
69 21.16 0.39 0.22 0.00 69 0.00 0.00 0.00 0.00
70 21.14 0.46 0.28 0.00 70 0.00 0.00 0.00 0.00
71 21.12 0.49 0.38 0.00 71 0.00 0.00 0.00 0.00
72 21.15 0.57 0.54 0.00 72 0.00 0.00 0.00 0.00
73 21.16 0.70 0.73 0.00 73 0.00 0.00 0.00 0.00
74 21.15 1.14 1.07 0.00 74 0.00 0.00 0.00 0.00
75 21.12 2.52 1.56 0.00 75 0.00 0.00 0.00 0.00
76 21.13 3.77 2.04 0.00 76 0.00 0.00 0.00 0.00
77 21.17 4.67 2.55 0.00 77 0.00 0.00 0.00 0.00
78 21.16 5.16 3.13 0.00 78 0.00 0.00 0.00 0.00
79 21.18 6.68 3.73 0.00 79 0.00 0.00 0.00 0.00
80 21.15 10.96 4.36 0.00 80 0.00 0.00 0.00 0.00
81 21.15 9.77 5.61 0.00 81 0.00 0.00 0.00 0.00
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 4 - 2 SCEM Deep - 9/29/2022

Elevation
MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl

0 216.69 215.35 214.13 214.53 0 215.35 214.81 214.97 214.93

1 216.01 215.36 214.18 214.53 1 215.35 214.79 214.98 214.92

2 214.92 215.25 214.17 214.53 2 215.23 214.75 214.90 214.87

3 214.50 215.22 214.17 214.53 3 215.11 214.76 214.88 214.83

4 214.18 215.20 214.17 214.53 4 215.17 214.77 214.87 214.83

5 213.90 215.23 214.17 214.53 5 215.25 214.75 214.88 214.84

6 213.66 215.24 214.16 214.53 6 215.22 214.76 214.90 214.84

7 213.43 215.25 214.16 214.53 7 215.26 214.76 214.90 214.85

8 213.26 215.26 214.17 214.53 8 215.30 214.76 214.93 214.85

9 213.17 215.26 214.17 214.53 9 215.34 214.76 214.92 214.86

10 213.09 215.26 214.11 214.53 10 215.29 214.75 214.91 214.84
11 213.08 215.29 21411 214.53 11 215.29 214.80 214.96 214.84
12 212.99 215.32 214.10 214.53 12 215.55 214.84 214.99 214.90
13 213.15 215.40 214.09 214.53 13 215.55 214.84 215.04 214.92
14 213.17 215.42 214.10 214.53 14 215.57 214.86 215.07 214.94
15 213.20 215.46 214.10 214.53 15 215.57 214.88 215.10 214.96
16 213.23 215.48 214.10 214.53 16 215.57 214.89 215.12 214.95
17 213.23 215.49 214.10 214.53 17 215.56 214.90 215.11 214.95
18 213.28 215.48 214.10 214.53 18 215.56 215.04 215.12 214.96
19 213.28 215.61 21411 214.53 19 215.55 215.02 215.11 214.96
20 213.32 215.52 214.10 214.53 20 215.55 214.99 215.12 214.95
21 213.35 215.49 214.12 214.53 21 215.54 214.97 215.27 214.95
22 213.38 215.49 213.65 214.53 22 215.53 214.96 215.10 214.93
23 213.41 215.48 214.01 214.53 23 215.51 214.94 215.09 214.92
24 213.49 215.48 214.02 214.53 24 215.52 214.93 215.09 214.92
25 213.54 215.47 214.01 214.53 25 215.50 214.91 215.08 214.92
26 213.63 215.47 214.02 214.53 26 215.48 214.89 215.07 214.92
27 213.68 215.46 214.03 214.53 27 215.49 214.89 215.07 214.91
28 213.72 215.44 214.02 214.53 28 215.48 214.88 215.05 214.89
29 213.74 215.45 214.03 214.53 29 215.46 214.88 215.05 214.90
30 213.61 215.44 214.03 214.53 30 215.45 214.87 215.05 214.89
31 213.84 215.43 214.03 214.53 31 215.45 214.86 215.04 214.88
32 213.86 215.43 214.02 214.53 32 215.45 214.85 215.04 214.88
33 213.88 215.44 214.04 214.53 33 215.43 214.86 215.04 214.89
34 213.91 215.43 214.02 214.53 34 215.43 214.86 215.04 214.89
35 213.93 215.43 214.02 214.53 35 215.43 214.85 215.05 214.89
36 213.94 215.41 214.04 214.53 36 215.42 214.85 215.03 214.89
37 213.96 215.43 214.03 214.53 37 215.42 214.84 215.02 214.88
38 213.98 215.42 214.04 214.53 38 215.42 214.84 215.03 214.88
39 214.01 215.41 214.04 214.53 39 215.40 214.82 215.02 214.88
40 214.03 215.40 214.05 214.53 40 215.41 214.84 215.01 214.86
41 214.05 215.41 214.05 214.53 41 215.40 214.82 215.01 214.87
42 214.06 215.40 214.05 214.53 42 215.39 214.82 215.00 214.87
43 214.08 215.39 214.05 214.53 43 215.39 214.82 215.00 214.85
44 214.11 215.40 214.05 214.53 44 215.38 214.82 214.99 214.85
45 214.13 215.39 214.04 214.53 45 215.40 214.82 214.99 214.85
46 214.14 215.39 214.04 214.53 46 215.39 215.06 214.98 214.86
47 214.16 215.39 214.06 214.53 47 215.37 214.92 214.99 214.86
48 214.19 215.36 214.07 214.53 48 215.37 214.89 214.99 214.86
49 214.20 215.41 214.07 214.53 49 215.38 214.85 214.98 214.86
50 214.22 215.40 213.85 214.53 50 215.37 214.85 215.19 214.85
51 214.22 215.40 214.09 214.53 51 215.37 214.83 215.05 214.86
52 214.25 215.39 214.09 214.53 52 215.37 214.83 215.01 214.85
53 214.28 215.43 214.08 214.53 53 215.50 214.84 215.03 214.88
54 214.31 215.46 214.05 214.53 54 215.55 214.85 215.06 214.91
55 214.35 215.50 214.05 214.53 55 215.58 214.86 215.09 214.92
56 214.20 215.50 214.04 214.53 56 215.58 214.88 215.11 214.92
57 214.44 215.51 214.04 214.53 57 215.59 214.88 215.12 214.94
58 214.46 215.51 214.03 214.53 58 215.59 214.89 215.12 214.93
59 214.46 215.52 214.02 214.53 59 215.59 214.88 215.11 214.93
60 214.49 215.52 214.04 214.53 60 215.60 214.89 215.12 214.93
61 21451 215.52 214.01 214.53 61 215.60 214.89 215.13 214.94
62 214.51 215.53 214.02 214.53 62 215.61 214.90 215.13 214.94
63 214.54 215.52 214.02 214.53 63 215.60 214.90 215.13 214.95
64 214.56 215.53 214.01 214.53 64 215.61 214.90 215.13 214.95
65 214.58 215.53 214.02 214.53 65 215.61 214.91 215.12 214.96
66 214.59 215.53 214.00 214.53 66 215.62 214.86 215.13 214.95
67 214.62 215.53 214.01 214.53 67 215.61 215.04 215.12 214.95
68 214.63 215.52 214.00 214.53 68 215.62 214.96 215.13 214.95
69 214.65 215.52 213.99 214.53 69 215.61 214.95 215.14 214.95
70 214.66 215.52 214.01 214.53 70 215.61 214.96 215.13 214.96
71 214.67 215.70 214.00 214.53 71 215.61 214.94 215.13 214.96
72 214.69 215.55 214.01 214.53 72 215.60 214.93 215.13 214.95
73 214.71 215.52 214.01 214.53 73 215.61 214.93 215.13 214.95
74 214.71 215.53 213.99 214.53 74 215.60 214.93 215.14 214.94
75 214.74 215.54 214.00 214.53 75 215.61 214.92 215.11 214.94
76 214.76 215.53 213.92 214.53 76 215.61 214.91 215.22 214.95
77 214.77 215.53 213.97 214.53 77 215.61 214.91 215.18 214.96
78 214.78 215.53 213.61 214.53 78 215.62 214.91 215.15 214.95
79 214.79 215.53 213.74 214.53 79 215.61 214.93 215.15 214.95
80 214.81 215.55 213.83 214.53 80 215.61 214.92 215.14 214.95
81 214.81 215.54 213.88 214.53 81 215.61 214.92 215.15 215.01
82 214.83 215.54 213.93 214.53 82 215.62 214.93 215.14 214.95
83 214.72 215.53 2.90 214.53 83 215.61 214,91 215.14 214.95
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 4 - 2 SCEM Deep -9/29/2022

Dissolved Oxygen

MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
0 23.07 0.05 0.05 0.00 0 0.00 0.00 0.00 0.00
1 23.21 0.05 0.05 0.00 1 0.00 0.00 0.00 0.00
2 23.12 0.04 0.05 0.00 2 0.00 0.00 0.00 0.00
3 23.05 0.05 0.05 0.00 3 0.00 0.00 0.00 0.00
4 2291 0.05 0.05 0.00 4 0.03 0.00 0.00 0.00
5 22.71 0.04 0.04 0.00 5 0.10 0.00 0.00 0.00
6 22.16 0.04 0.04 0.00 6 0.07 0.00 0.00 0.00
7 21.78 0.04 0.04 0.00 7 0.04 0.00 0.00 0.00
8 20.36 0.04 0.04 0.00 8 0.03 0.00 0.00 0.00
9 20.08 0.04 0.04 0.00 9 0.03 0.00 0.00 0.00
10 19.44 0.04 0.04 0.00 10 0.03 0.00 0.00 0.00
11 18.63 0.04 0.04 0.00 11 0.02 0.00 0.00 0.00
12 18.33 0.04 0.04 0.00 12 0.02 0.01 0.00 0.00
13 17.44 0.05 0.04 0.00 13 0.00 0.01 0.00 0.00
14 16.86 0.05 0.04 0.00 14 0.00 0.00 0.00 0.00
15 14.19 0.05 0.04 0.00 15 0.00 0.00 0.00 0.00
16 13.14 0.05 0.04 0.00 16 0.00 0.00 0.00 0.00
17 14.40 0.05 0.04 0.00 17 0.00 0.00 0.00 0.00
18 14.61 0.05 0.04 0.00 18 0.00 0.00 0.00 0.00
19 15.00 0.05 0.04 0.00 19 0.00 0.00 0.00 0.00
20 15.03 0.06 0.04 0.00 20 0.00 0.00 0.00 0.00
21 14.69 0.05 0.04 0.00 21 0.00 0.00 0.00 0.00
22 13.87 0.05 0.04 0.00 22 0.00 0.00 0.00 0.00
23 13.41 0.04 0.04 0.00 23 0.00 0.00 0.00 0.00
24 13.15 0.04 0.04 0.00 24 0.00 0.00 0.00 0.00
25 12.68 0.03 0.04 0.00 25 0.00 0.00 0.00 0.00
26 13.21 0.03 0.05 0.00 26 0.00 0.00 0.00 0.00
27 12.55 0.02 0.04 0.00 27 0.00 0.00 0.00 0.00
28 12.33 0.02 0.04 0.00 28 0.00 0.00 0.00 0.00
29 11.84 0.01 0.05 0.00 29 0.00 0.00 0.00 0.00
30 11.68 0.01 0.05 0.00 30 0.00 0.00 0.00 0.00
31 11.93 0.01 0.05 0.00 31 0.00 0.00 0.00 0.00
32 12.01 0.01 0.05 0.00 32 0.00 0.00 0.00 0.00
33 11.61 0.02 0.05 0.00 33 0.00 0.00 0.00 0.00
34 11.48 0.02 0.05 0.00 34 0.00 0.00 0.00 0.00
35 11.21 0.03 0.05 0.00 35 0.00 0.00 0.00 0.00
36 10.86 0.03 0.05 0.00 36 0.00 0.00 0.00 0.00
37 11.04 0.03 0.05 0.00 37 0.00 0.00 0.00 0.00
38 10.57 0.03 0.05 0.00 38 0.00 0.00 0.00 0.00
39 10.47 0.03 0.05 0.00 39 0.00 0.00 0.00 0.00
40 10.09 0.03 0.05 0.00 40 0.00 0.00 0.00 0.00
41 10.01 0.02 0.05 0.00 41 0.00 0.00 0.00 0.00
42 10.28 0.02 0.04 0.00 42 0.00 0.00 0.00 0.00
43 10.36 0.02 0.04 0.00 43 0.00 0.00 0.00 0.00
44 9.56 0.02 0.04 0.00 44 0.00 0.00 0.00 0.00
45 9.74 0.02 0.04 0.00 45 0.00 0.00 0.00 0.00
46 9.49 0.02 0.04 0.00 46 0.00 0.00 0.00 0.00
47 9.61 0.01 0.04 0.00 47 0.00 0.00 0.00 0.00
48 9.47 0.01 0.04 0.00 48 0.00 0.00 0.00 0.00
49 9.49 0.02 0.04 0.00 49 0.00 0.00 0.00 0.00
50 9.57 0.02 0.04 0.00 50 0.00 0.00 0.00 0.00
51 9.31 0.01 0.04 0.00 51 0.00 0.00 0.00 0.00
52 9.29 0.01 0.04 0.00 52 0.00 0.00 0.00 0.00
53 9.10 0.01 0.04 0.00 53 0.00 0.00 0.00 0.00
54 8.84 0.01 0.04 0.00 54 0.00 0.00 0.00 0.00
55 8.60 0.01 0.04 0.00 55 0.00 0.00 0.00 0.00
56 8.42 0.01 0.05 0.00 56 0.00 0.00 0.00 0.00
57 8.42 0.01 0.04 0.00 57 0.00 0.00 0.00 0.00
58 8.13 0.01 0.04 0.00 58 0.00 0.00 0.00 0.00
59 8.03 0.01 0.04 0.00 59 0.00 0.00 0.00 0.00
60 7.92 0.01 0.05 0.00 60 0.00 0.00 0.00 0.00
61 7.66 0.01 0.05 0.00 61 0.00 0.00 0.00 0.00
62 7.33 0.01 0.04 0.00 62 0.00 0.01 0.00 0.00
63 7.36 0.04 0.05 0.00 63 0.00 0.01 0.00 0.00
64 7.24 0.01 0.05 0.00 64 0.00 0.01 0.00 0.00
65 7.26 0.01 0.05 0.00 65 0.00 0.01 0.00 0.00
66 7.15 0.01 0.05 0.00 66 0.00 0.01 0.00 0.00
67 7.12 0.01 0.05 0.00 67 0.00 0.02 0.00 0.00
68 7.48 0.00 0.05 0.00 68 0.00 0.02 0.00 0.00
69 7.92 0.00 0.05 0.00 69 0.00 0.02 0.00 0.00
70 7.76 0.01 0.05 0.00 70 0.00 0.02 0.00 0.00
71 7.38 0.01 0.05 0.00 71 0.00 0.02 0.00 0.00
72 7.07 0.01 0.05 0.00 72 0.00 0.02 0.00 0.00
73 7.38 0.01 0.06 0.00 73 0.00 0.02 0.00 0.00
74 6.72 0.00 0.06 0.00 74 0.00 0.02 0.00 0.00
75 6.79 0.00 0.06 0.00 75 0.00 0.02 0.00 0.00
76 7.07 0.00 0.06 0.00 76 0.00 0.02 0.00 0.00
77 7.23 0.01 0.06 0.00 77 0.00 0.02 0.00 0.00
78 7.12 0.00 0.06 0.00 78 0.00 0.02 0.00 0.00
79 6.84 0.00 0.06 0.00 79 0.00 0.02 0.00 0.00
80 6.88 0.00 0.06 0.00 80 0.00 0.02 0.00 0.00
81 7.05 0.00 0.06 0.00 81 0.00 0.02 0.00 0.00
82 6.89 0.00 0.06 0.00 82 0.00 0.01 0.00 0.00
83 7.03 0.00 0.00 83 0.00 0.01 0.00 0.00
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Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 5 - 4 SCEM Deep - 9/29/2022

Elevation
MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl

0 214.88 215.53 213.94 214.53 0 215.61 214.92 215.14 214.95

1 214.87 215.53 213.95 214.53 1 215.60 214.98 215.14 214.94

2 214.91 215.65 213.89 214.53 2 215.76 215.03 215.24 215.00

3 214.95 215.77 213.83 214.53 3 215.91 215.08 215.32 215.08

4 215.00 215.83 213.75 214.53 4 216.00 215.14 215.38 215.13

5 215.05 215.88 213.70 214.53 5 216.07 215.20 215.45 215.16

6 215.09 215.93 213.64 214.53 6 216.13 215.24 215.50 215.19

7 215.14 215.97 213.60 214.53 7 216.17 215.27 215.53 215.22

8 215.17 215.99 213.57 214.53 8 216.18 215.31 215.57 215.23

9 215.20 216.00 213.53 214.53 9 216.20 215.32 215.58 215.25

10 215.23 216.02 213.51 214.53 10 216.20 215.34 215.61 215.26
11 215.25 216.03 213.49 214.53 11 216.22 215.36 215.62 215.28
12 215.28 216.03 213.47 214.53 12 216.22 215.37 215.62 215.27
13 215.30 216.05 213.46 214.53 13 216.22 215.37 215.63 215.28
14 215.32 216.04 213.45 214.53 14 216.22 215.38 215.64 215.28
15 215.34 216.04 213.45 214.53 15 216.23 215.38 215.64 215.28
16 215.36 216.05 213.45 214.53 16 216.24 215.39 215.64 215.30
17 215.37 216.05 213.45 214.53 17 216.24 215.39 215.65 215.29
18 215.39 216.05 213.45 214.53 18 216.23 215.41 215.64 215.29
19 215.40 216.06 213.44 214.53 19 216.23 215.41 215.64 215.30
20 215.42 216.06 213.43 214.53 20 216.25 215.40 215.64 215.30
21 215.42 216.06 213.45 214.53 21 216.23 215.41 215.65 215.30
22 215.44 216.05 213.45 214.53 22 216.24 215.41 215.65 215.30
23 215.45 216.07 213.46 214.53 23 216.21 215.40 215.65 215.29
24 215.46 216.04 213.47 214.53 24 216.16 215.39 215.63 215.28
25 215.45 216.04 213.49 214.53 25 216.16 215.38 215.61 215.28
26 215.45 216.03 213.51 214.53 26 216.13 215.37 215.60 215.28
27 215.45 216.02 213.50 214.53 27 216.13 215.37 215.60 215.28
28 215.46 216.01 213.53 214.53 28 216.13 215.36 215.58 215.26
29 215.46 216.00 213.53 214.53 29 216.12 215.35 215.59 215.25
30 215.47 216.00 213.53 214.53 30 216.11 215.35 215.58 215.26
31 215.47 215.99 213.54 214.53 31 216.11 215.35 215.58 215.25
32 215.49 215.99 213.54 214.53 32 216.11 215.34 215.57 215.25
33 215.49 216.00 213.55 214.53 33 216.11 215.34 215.56 215.25
34 215.49 215.99 213.55 214.53 34 216.10 215.34 215.57 215.26
35 215.51 215.99 213.55 214.53 35 216.10 215.33 215.57 215.25
36 215.52 216.00 213.56 214.53 36 216.11 215.34 215.56 215.26
37 215.51 215.99 213.56 214.53 37 216.10 215.33 215.57 215.26
38 215.53 215.99 213.55 214.53 38 216.11 215.34 215.57 215.26
39 215.54 215.99 213.55 214.53 39 216.11 215.34 215.57 215.27
40 215.54 215.99 213.55 214.53 40 216.12 215.34 215.57 215.26
41 215.54 216.00 213.55 214.53 41 216.12 215.34 215.57 215.28
42 215.55 216.00 213.55 214.53 42 216.12 215.33 215.57 215.27
43 215.54 216.00 213.55 214.53 43 216.11 215.33 215.57 215.27
44 215.55 216.00 213.56 214.53 44 216.12 215.34 215.57 215.27
45 215.56 215.97 213.55 214.53 45 216.12 215.33 215.57 215.27
46 215.55 215.98 213.55 214.53 46 216.10 215.34 215.56 215.26
47 215.55 215.98 213.57 214.53 47 216.11 215.33 215.56 215.26
48 215.56 215.98 213.55 214.53 48 216.11 215.33 215.56 215.26
49 215.56 215.97 213.56 214.53 49 216.11 215.33 215.57 215.26
50 215.56 215.97 213.57 214.53 50 216.11 215.33 215.56 215.27
51 215.55 215.97 213.56 214.53 51 216.11 215.34 215.56 215.26
52 215.57 215.98 213.56 214.53 52 216.11 215.33 215.57 215.26
53 215.57 215.98 213.57 214.53 53 216.10 215.33 215.57 215.27
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Appendix C
Step Test Results
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Step 5 - 4 SCEM Deep - 9/29/2022

MW-21-2S

MW-21-3S

Dissolved Oxygen

MW-21-4S

MW-21-1D

MW-21-2D

MW-21-3D

MW-21-4D

MW-21-1S

mg/L

0 6.68

1 7.57

2 8.33

3 7.03

4 6.55

5 6.05

6 5.59

7 5.25

8 5.07

9 5.21

10 5.23
11 5.21
12 5.25
13 5.27
14 5.49
15 5.46
16 5.69
17 5.83
18 5.64
19 5.49
20 5.21
21 4.79
22 4.54
23 4.47
24 5.04
25 5.34
26 5.58
27 5.76
28 5.89
29 5.94
30 6.05
31 6.18
32 6.34
33 6.47
34 6.40
35 6.53
36 6.60
37 6.81
38 6.93
39 6.92
40 6.82
41 6.82
42 6.81
43 6.74
44 6.69
45 6.70
46 6.61
47 6.16
48 5.72
49 5.42
50 5.33
51 5.21
52 5.09
53 4.98

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Boo~v~ouoprwnro

OO, DMLAEDIMDIMDIEDRMNDDOWOWWWWWWWWWNDNNDNNNMNNNNRERERERRPERPERPEREREPR
WNPFPOOONODURARWNPOOO~NOUOPRARWNPOOONOUAWNPOOONOOUOUDAWDNPRE

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10/12



Appendix C

Step Test Results

Shepley’s Hill Landfill

Former Fort Devens Army Installation
Devens, Massachusetts

Step 6 -8 SCEM Deep - 9/29/2022

Elevation
MW-21-1S MW-21-2S MW-21-3S MW-21-4S MW-21-1D MW-21-2D MW-21-3D MW-21-4D

ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl ft amsl

0 215.57 215.97 213.56 214.53 0 216.12 215.34 215.55 215.27

1 215.57 215.98 213.57 214.53 1 216.12 215.32 215.57 215.27

2 215.59 216.00 213.53 214.53 2 216.11 215.45 215.61 215.27

3 215.67 216.22 213.38 214.53 3 216.52 215.56 215.75 215.40

4 215.76 216.39 213.24 214.53 4 216.65 215.66 215.89 215.50

5 215.83 216.52 213.12 214.53 5 216.77 215.74 216.01 215.58

6 215.88 216.58 213.03 214.53 6 216.83 215.83 216.09 215.62

7 215.94 216.64 212.96 214.53 7 216.88 215.88 216.16 215.67

8 215.96 216.67 212.92 214.53 8 216.91 215.92 216.20 215.68

9 216.00 216.69 212.88 214.53 9 216.92 215.97 216.23 215.70

10 216.02 216.71 212.86 214.53 10 216.95 215.99 216.25 215.71
11 216.04 216.72 212.84 214.53 11 216.94 216.00 216.27 215.73
12 216.06 216.74 212.81 214.53 12 216.95 216.02 216.29 215.74
13 216.07 216.75 212.81 214.53 13 216.96 216.04 216.30 215.75
14 216.08 216.75 212.81 214.53 14 216.96 216.04 216.32 215.77
15 216.10 216.76 212.78 214.53 15 216.96 216.04 216.31 215.77
16 216.11 216.77 212.77 214.53 16 216.97 216.06 216.33 215.78
17 216.13 216.78 212.79 214.53 17 216.98 216.07 216.32 215.79
18 216.11 216.78 212.78 214.53 18 216.98 216.06 216.33 215.79
19 216.13 216.78 212.77 214.53 19 216.98 216.08 216.34 215.78
20 216.13 216.78 212.78 214.53 20 216.99 216.07 216.33 215.79
21 216.14 216.78 212.77 214.53 21 216.98 216.07 216.33 215.78
22 216.15 216.78 212.77 214.53 22 216.98 216.07 216.34 215.79
23 216.16 216.79 212.77 214.53 23 216.99 216.06 216.34 215.80
24 216.14 216.78 212.79 214.53 24 216.98 216.08 216.33 215.79
25 216.15 216.77 212.78 214.53 25 216.98 216.08 216.31 215.79
26 216.15 216.78 212.77 214.53 26 216.97 216.08 216.33 215.79
27 216.15 216.77 212.77 214.53 27 216.96 216.06 216.33 215.79
28 216.16 216.78 212.78 214.53 28 216.98 216.07 216.33 215.80
29 216.15 216.78 212.77 214.53 29 216.98 216.08 216.33 215.80
30 216.15 216.78 212.77 214.53 30 216.98 216.08 216.35 215.80
31 216.16 216.78 212.77 214.53 31 216.98 216.08 216.34 215.82
32 216.15 216.78 212.77 214.53 32 216.98 216.09 216.33 215.81
33 216.15 216.78 212.77 214.53 33 217.00 216.08 216.34 215.81
34 216.16 216.78 212.77 214.53 34 216.98 216.07 216.34 215.81
35 216.15 216.79 212.77 214.53 35 216.98 216.08 216.34 215.82
36 216.17 216.77 212.78 214.53 36 216.98 216.07 216.33 215.80
37 216.16 216.77 212.77 214.53 37 216.98 216.07 216.33 215.81
38 216.15 216.76 212.78 214.53 38 216.99 216.08 216.32 215.80
39 216.15 216.77 212.79 214.53 39 216.97 216.05 216.32 215.79
40 216.15 216.76 212.78 214.53 40 216.98 216.07 216.32 215.80
41 216.15 216.76 212.78 214.53 41 216.98 216.06 216.32 215.80
42 216.15 216.76 212.79 214.53 42 216.98 216.05 216.32 215.80
43 216.16 216.77 212.79 214.53 43 216.99 216.05 216.33 215.81
44 216.15 216.76 212.78 214.53 44 216.99 216.06 216.31 215.80
45 216.15 216.76 212.79 214.53 45 216.98 216.06 216.32 215.81
46 216.15 216.76 212.78 214.53 46 216.97 216.05 216.33 215.82
47 216.16 216.76 212.78 214.53 47 216.98 216.06 216.31 215.81
48 216.15 216.77 212.80 214.53 48 216.98 216.04 216.31 215.82
49 216.15 216.75 212.78 214.53 49 216.99 216.05 216.32 215.81
50 216.16 216.75 212.78 214.53 50 216.98 216.06 216.31 215.80
51 216.16 216.75 212.79 214.53 51 216.97 216.05 216.31 215.81
52 216.14 216.74 212.80 214.53 52 216.97 216.05 216.31 215.79
53 216.13 216.75 212.80 214.53 53 216.96 216.04 216.31 215.80
54 216.14 216.74 212.80 214.53 54 216.97 216.03 216.31 215.80
55 216.04 216.73 212.80 214.53 55 216.97 216.04 216.30 215.79
56 216.20 216.73 212.80 214.53 56 216.97 216.04 216.30 215.79
57 216.11 216.72 212.82 214.53 57 216.96 216.03 216.30 215.79
58 216.11 216.71 212.80 214.53 58 216.97 216.03 216.30 215.79
59 216.07 216.72 212.82 214.53 59 216.97 216.04 216.30 215.80

11/12



Appendix C
Step Test Results
Shepley’s Hill Landfill

Former Fort Devens Army Installation

Devens, Massachusetts

Step 6 -8 SCEM Deep - 9/29/2022

MW-21-2S

MW-21-3S

Dissolved Oxygen

MW-21-4S

MW-21-1D

MW-21-2D

MW-21-3D

MW-21-4D

MW-21-1S

mg/L

0 491
1 4.83
2 4.81
3 4.84
4 4.43
5 4.16
6 3.82
7 3.72
8 3.73
9 3.44
10 2.99
11 2.72
12 2.62
13 271
14 2.58
15 2.93
16 2.96
17 2.93
18 2.80
19 2.73
20 2.66
21 251
22 2.41
23 2.39
24 2.32
25 2.48
26 2.57
27 2.66
28 2.67
29 2.75
30 2.86
31 3.03
32 3.09
33 3.29
34 3.54
35 3.84
36 4.07
37 4.39
38 4.64
39 492
40 5.16
41 5.29
42 5.41
43 5.61
44 5.91
45 6.20
46 6.30
47 6.31
48 6.61
49 7.81
50 7.61
51 7.36
52 7.46
53 8.14
54 8.27
55 8.58

56 10.33

57 12.16

58 13.49

59 12.32

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.05
0.05
0.04
0.04
0.04
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Boo~v~ouoprwnro

GO ORI OUODRMDMDNMNALAMNMAMDANDRNDNWOWWWWWWWWWWNNRNNNNNNNNRPRRERPRERPREPR
CONONBROMNPRPOOONOURNWNRPRPOOOMNONROMNRPOOONOURWNRPRPOOONDUODNWNLER

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mg/L
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Appendix C

Step Test Results
Shepley’s Hill Landfill
Former Fort Devens Army Installation

Testing - 12 SCFM at AS-21-1D

Date: 12/6/2021
Personnel GS and DB
MW-21-1D MW-21-1S MW-21-3S MW-21-3D
Distance From AS-21-1D: 3.00 6.00 16.50 18.50
Distance From AS-21-2D: 27.00 21.00 23.00 18.00
Time Elapsed Time DTW Rise DTW Rise DTW Rise DTW Rise
ft bmp feet ft bmp feet ft bmp feet ft bmp feet
Baseline 15.86 15.72 15.06 14.40
13:11 System On
13:18 0:07 14.46 1.40 15.31 0.41 14.46 0.60 13.84 0.56
13:23 0:12 14.25 1.61 15.15 0.57 14.37 0.69 13.77 0.63
13:35 0:24 14.27 1.59 14.94 0.78 14.29 0.77 13.71 0.69
13:40 0:29 14.29 1.57 14.70 1.02 14.27 0.79 13.70 0.70
13:48 0:37 14.34 1.52 14.44 1.28 14.28 0.78 13.70 0.70
13:58 0:47 14.40 1.46 14.20 1.52 14.29 0.77 13.72 0.68
14:08 0:57 14.48 1.38 14.08 1.64 14.31 0.75 13.75 0.65
14:19 1:08 14.53 1.33 14.02 1.70 14.33 0.73 13.77 0.63
14:31 1:20 14.48 1.38 13.86 1.86 14.31 0.75 13.74 0.66
14:44 1:33 14.50 1.36 13.70 2.02 14.33 0.73 13.76 0.64
15:00 1:49 14.57 1.29 13.50 2.22 14.38 0.68 13.79 0.61
15:15 2:04 14.61 1.25 13.34 2.38 14.39 0.67 13.81 0.59
15:35 2:24 14.68 1.18 13.00 2.72 14.41 0.65 13.85 0.55
SHM-10-06 MW-21-2S MW-21-2D MW-21-4S MW-21-4D
Distance From AS-21-1D: 59.00 24.50 30.00 39.50 39.50
Distance From AS-21-2D: 32.00 13.50 12.00 44.00 41.50
Time Elapsed Time DTW Rise DTW Rise DTW Rise DTW Rise DTW Rise
ft bmp feet ft bmp feet ft bmp feet ft bmp feet ft bmp feet
Baseline 18.72 14.59 14.831 14.02 13.77
13:20 0:09 18.56 0.16 14.07 0.52 14.40 0.41 13.90 0.12 13.40 0.37
13:35 0:24 18.47 0.25 14.05 0.54 14.29 0.52 13.66 0.36 13.34 0.43
13:46 0:35 18.43 0.29 13.97 0.62 14.28 0.53 13.64 0.38 13.31 0.46
13:56 0:45 18.41 0.31 13.97 0.62 14.28 0.53 13.62 0.40 13.30 0.47
14:15 1:04 18.41 0.31 14.03 0.56 14.31 0.50 13.62 0.40 13.32 0.45
14:35 1:24 18.41 0.31 14.00 0.59 14.31 0.50 13.62 0.40 13.32 0.45
14:55 1:44 18.41 0.31 14.02 0.57 14.30 0.51 13.61 0.41 13.32 0.45
15:18 2:07 18.41 0.31 14.04 0.55 14.33 0.48 13.61 0.41 13.33 0.44
15:36 2:25 18.41 0.31 14.06 0.53 14.34 0.47 13.61 0.41 13.35 0.42
Water Table Response - Deep MWs . Water Table Response - Shallow MWs
AS-21-1D at 12 CFM % AS-21-1D at 12 CFM
3.00 é 3.00
a
250 £ 2.50
g £
% 2.00 % 200
S 2
o 150 M $ 150
3 2
E 1.00 £ 1w
& 2
= 050 ~_n — 2 050 .
0.00 0.00
0:00 0:30 1:00 1:30 2:00 2:30 3:00 0:00 0:30 1:00 1:30 2:00 2:30 3:00
Time Elapsed Time Elapased
—e—MW-21-1S MW-21-25  —@—MW-21-3S MW-21-45
—8—MW-21-2D MW-21-4D  —@—MW-21-1D MW-21-3D




Appendix C

Step Test Results
Shepley’s Hill Landfill
Former Fort Devens Army Installation

Dec 7, AS-21-1D and AS-21-2D on at 10 CFM

MW-21-1D MW-21-2D MW-21-3D MW-21-1S
Distance From AS-21-1D: 3.00 25.50 15.00 18.50 Recovery Post
Distance From AS-21-2D: 27.00 12.00 18.00 18.00 ID Shutdown
Time Elapsed Time DTW Rise DTW Rise DTW Rise Elapsed Time DTW
ft bmp feet ft bmp feet ft bmp feet ft bmp
Baseline 16.20 14.99 14.61
12:34 14.06 2.14 13.77 1.22 13.46 1.15
12:39 0:05 13.72 2.48 13.60 1.39 13.13 1.48
12:47 0:13 13.63 2.57 13.56 1.43 13.04 1.57
12:55 0:21 13.60 2.60 13.49 1.50 12.98 1.63
13:04 0:30 13.62 2.58 13.49 1.50 12.94 1.67
13:14 0:40 13.66 2.54 13.52 1.47 12.94 1.67
13:24 0:50 13.73 247 13.55 1.44 12.96 1.65
13:44 1:10 13.84 2.36 13.60 1.39 13.03 1.58
14:04 1:30 13.89 231 13.65 1.34 13.08 1.53
14:30 1:56 AS-21-1D Shutdown, AS-21-2D on Line
14:32 1:58 14.90 1.30 13.98 1.01 13.56 1.05
14:58 2:24 15.22 0.98 14.23 0.76 13.81 0.80 0:28 14.43
15:28 2:54 15.36 0.84 14.32 0.67 13.91 0.70 0:58 15.35
Water Table Response - Deep MWs
AS-21-1D and AS-21-2D Online, 10 CFM
3.00
= Shutdown AS-21-1D
Eﬂ 2.50 AS-21-2D On Line Only
§ 2.00 r
<2
[}
o 150
o o
© 1.00 »-""'_”'Hﬂ—\:
3
& 0.50
=
0.00
0:00 0:30 1:00 1:30 2:00 2:30 3:00 3:30
Time Elapsed
—8—MW-21-2D  —@—MW-21-1D MW-21-3D




Appendix D

Groundwater Sampling Logs



Groundwater Sampling Form

A ARCADIS

Design & Consultancy
for natural and
built assets

Project Number 30048392 Well ID MW-21-1D Date 08/18/2021
Project Ft. Devens Weather(°F) 84 °F, Sunny, winds at 0 mph
Name/Location ' eather ' Y: Ph.
Measuring Pt. . Screen Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC
Static Water Water Gallons in
Level (ft-bmp) 15.91 Total Depth (ft-bmp) 69 Column(ft) 53.09 Well 8.63
. Sample
MP Elevation Pump Intake (ft-bmp) 64 Purge Method Low-Flow Method
X ) MW-2T-TD-Baseline
Sample Time 10:50 Volumes Purged 0.53 Sample ID MW-21-1D-Baseline- Sampled by  Spencer Gust
. Replicate/
Purge Start 10:15 Gallons Purged 4.53 Code No.
Purge End 12:30
. Minutes Total Rate Depth to | Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mSlcm) (NTU) Oxygen oc (mv)
P Minutes (ft) units) (mglL) Color | Odor
10:20 0 0 120 15.95 0.16 6.19 0.418 13.1 0.16 17.6 -63.9 Clear None
10:25 5 5 120 15.96 0.32 6.18 0.416 7.2 0.41 17 -64.4 Clear None
10:30 5 10 120 15.96 0.48 6.24 0.414 6.96 0.47 16.8 -65.2 Clear None
10:35 5 15 120 15.96 0.63 6.29 0.403 7.65 0.11 16.2 -67.4 Clear None
10:40 5 20 120 15.96 0.79 6.35 0.404 8.31 0.08 16.2 -72.1 Clear None
10:45 5 25 120 15.96 0.95 6.38 0.404 8.4 0.08 16 -74 Clear None
Constituent Sampled Container Number Preservative
Total Organic Carbon 40 mL Glass 6 H2S04
Total Metals 250 mL Plastic 3 HNO3
Dissolved Metals (0.45um Filter) 250 mL Plastic 3 HNO3
COD 250 mL Plastic 3 H2S04
BODS, Alkalinity, TDS 1L Plastic 6 None
Anions 250 mL Plastic 3 None

Comments:

Ferrous Iron 56.2 mg/L. Diluted to a 20:1 ratio. 20 parts distilled water to 1 part sample.

field filtered.

New Well. No lock. MS/MSD collected. Dissolved metals were

Well Casing Volume

Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.092.5=0.26 3.5=0.50 6 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

mS/cm = mil

liSiemens per centimeter

NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

Well Locked at Arrival:

Well Locked at Departure:

Key Number To Well:

mV = milliv

no

no

NA




Groundwater Sampling Form A ARCADIS Eeimi™

Project Number 30048392 Well ID MW-21-18 Date 8/18/2021
Project Ft. Devens Weather(°F) 84 °F, Sunny, winds at 0 mph
Name/Location ' eather ' Y: Ph.
Measuring Pt. . Screen Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) 2 Material PVC
Static Water Water Gallons in
Level (ft-bmp) 15.53 Total Depth (ft-bmp) 54 Column(ft) 38.47 Well 6.25
. Sample
MP Elevation Pump Intake (ft-bmp) 49 Purge Method Low-Flow Method

MW-2T-TS-Baseline

Sample Time 09:05 Volumes Purged 0.49 Sample ID MW-21-1S-Baseline- Sampled by  Spencer Gust

Purge Start 08:35 Gallons Purged 3.08 zzz:c;ttfl

Purge End 10:00
Time :Ilianutes E;I;:t:; d Rate. D\j\z :;:o (;lajl:;:: (star::ar d Conductivity | Turbidity Dcl)s):;;l:zd Temp:erature Redox Appearance

psed Minutes mL/min () units) (mS/cm) (NTU) (ma/L) C (mV) Color Odor

08:40 0 0 160 15.96 0.21 6.5 0.488 4.07 1.33 13.2 -22.2 Clear None
08:45 5 5 145 16.06 0.40 6.23 0.476 4.18 0.57 13.3 -22 Clear None
08:50 5 10 145 16.06 0.59 6.18 0.475 7.15 0.36 13.4 -32.4 Clear None
08:55 5 15 145 16.06 0.79 6.21 0.472 6.85 0.27 13.3 -33 Clear None
09:00 5 20 145 16.06 0.98 6.25 0.477 71 0.14 13.2 -40.7 Clear None

Constituent Sampled Container Number Preservative

Total Organic Carbon 40 mL Glass 2 H2S04

Total Metals 250 mL Plastic 1 HNO3

Dissolved Metals (0.45um Filter) 250 mL Plastic 1 HNO3

COD 250 mL Plastic 1 NaHSO4

BODS5, Alkalinity, TDS 1L Plastic 2 None

Anions 250 mL Plastic 1 None

Comments: Ferrous iron 60.6 mg/L. Diluted to 20:1. 20 parts distilled water to 1 part sample. New Well. Dissolved metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot 1=0.0415=0.0925=0.263.5=0.506 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location: Well Locked at Arrival: no
Condition of Well: Good condition Well Locked at Departure: no
Well Completion: Stick-up Key Number To Well: NA

ft-bmp = feet below measuring point

in = inches

ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter mV = milliv




Groundwater Sampling Form

Design & Consultancy
for natural and
built assets

A ARCADIS

Project Number 30048392 Well ID MW-21-2D Date 8/19/2021
Project o o ; ;
Name/Location Ft. Devens Weather(°F) 81 °F, Heavy Rain, NW winds at 5 mph.
Measuring Pt. . Screen Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC
Static Water Water Gallons in
Level (ft-bmp) 14.94 Total Depth (ft-bmp) 74 Column(ft) 59.06 Well 9.6
. Sample
MP Elevation Pump Intake (ft-bmp) 69 Purge Method Low-Flow Method
MW-21-2D-Baseline
Sample Time 10:40 Volumes Purged 0.41 Sample ID MW-21-2D-Baseline- Sampled by  Spencer Gust
FF
. Replicate/
Purge Start 09:05 Gallons Purged 3.96 Code No.
Purge End 11:00
. Minutes Total Rate Depth to [ Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mSlcm) (NTU) Oxygen oc (mv)
P Minutes (ft) units) (mglL) Color | Odor
09:50 0 0 120 14.96 1.43 6.81 0.308 16.1 0.06 14.5 -96.5 Brown None
09:55 5 5 120 14.96 1.59 6.75 0.311 20 0.09 15.2 -97.2 Brown None
10:00 5 10 120 14.96 1.74 6.78 0.306 17 0.06 14.4 -99.7 Brown None
10:15 15 25 120 14.96 2.22 6.75 0.307 16.7 0.03 14.9 -102.7 Brown None
10:30 15 40 120 14.96 2.69 6.76 0.308 15.8 0.01 14.7 -104.2 Brown None
10:35 5 45 120 14.96 2.85 6.77 0.307 14.5 0.02 151 -105.3 Brown None
Constituent Sampled Container Number Preservative
Total Organic Carbon 40 mL Glass 2 H2S04
Total Metals 250 mL Plastic 1 HNO3
Dissolved Metals (0.45um Filter) 250 mL Plastic 1 HNO3
COD 250 mL Plastic 1 H2S04
BODS, Alkalinity, TDS 1L Plastic 2 None
Anions 250 mL Plastic 1 None
Comments: Ferrous Iron 51.6 mg/L. Diluted to a 20:1 Ratio. 20 parts distilled water to 1 part sample. Issues with heavy rain lead to gaps in the sampling. Dissolved

metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.092.5=0.26 3.5=0.50 6 = 1.47

1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Well Locked at Arrival: no

Condition of Well: Good condition

Well Locked at Departure: no

Well Completion: Stick-up

ft-bmp = feet below measuring point

in = inches

ft = feet

mL/min = milliliters per minute
mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

Key Number To Well: NA

mV = milliv



Groundwater Sampling Form A ARCADIS s

Project Number 30048392 Well ID MW-21-28 Date 08/20/2021

Project

Name/Location Ft. Devens Weather(°F) 72 °F, Light Rain, NW winds at 3 mph.

Measuring Pt. Top of Inner Casin Screen _ Casing 2 Well Casing
Description P 9 Setting (ft-bmp) Diameter (in) Material

Static Water Water Gallons in
Level (ft-bmp) 14.44 Total Depth (ft-bmp) 59 Column(ft) 44.56 Well 7.24
Sample

Method

PvC

MP Elevation Pump Intake (ft-bmp) 54 Purge Method Low-Flow

MW-21-2S-Baseline
Sample Time 10:35 Volumes Purged 0.64 Sample ID MW-21-2S-Baseline- Sampled by  Spencer Gust
FF

Replicate/

Purge Start 9:45 Gallons Purged 4.63 Code No.

Purge End 11:11

Minutes Total Rate Depth to | Gallons pH Conductivity | Turbidity Dcl)s):;;l:zd Temperature | Redox Appearance

Elapsed mL/min

Time Elapsed Water Purged | (standard o
Minutes (ft) units) (mSfem) (NTU) | (man) ¢ (mY) | Color | Odor

Blue
Green
with a
color

change to
brown
part way
through
the
sample.

09:50 0 0 120 14.45 0.16 11.35 0.89 10.58 0.06 16 -146.9 Mild

Blue
Green
with a
color

change to
brown
part way
through
the
sample.

09:55 5 5 120 14.45 0.32 11.36 0.79 12.57 5.83 16.6 -166.8 Mild

Blue
Green
with a
color

change to
brown
part way
through
the
sample.

10:00 5 10 120 14.45 0.48 114 0.74 10.37 0.15 16.5 -179.5 Mild

Blue
Green
with a
color

change to
brown
part way
through
the
sample.

10:05 5 15 120 14.45 0.63 11.44 0.71 13.82 0 17.3 -196.5 Mild

ft-bmp = fget below mepsuring point

=Tt
ft = feet
mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter mV = milliv



Groundwater Sampling Form

Design & Consultancy
for natural and

built assets

10:10

5 20 120 14.45

0.79

11.62

0.74

11.68

15.4

-210.6

Blue
Green
with a
color
change to
brown
part way
through

the
sample.

Mild

10:15

5 25 120 14.45

0.95

11.51

0.68

13

14.3

-218.8

Blue
Green
with a
color
change to

brown
part way
through

the
sample.

Mild

10:20

5 30 120 14.45

11.49

0.7

11

14.6

-225.1

Blue
Green
with a
color
change to

brown
part way
through

the
sample.

Mild

10:25

5 35 120 14.45

1.27

11.53

0.69

11.35

14.3

-215.3

Blue
Green
with a
color

change to
brown
part way
through
the
sample.

Mild

10:30

5 40 120 14.45

1.43

11.59

0.71

11.14

14.4

-208.1

Blue
Green
with a
color

change to
brown
part way
through
the
sample.

Mild

Constituent Sampled

Total Organic Carbon

Total Metals

Dissolved Metals (0.45um Filter)

COD

ﬁ-hmr\ = feet below measuring 'rminf

in = inches

ft = feet

mL/min = milliliters per minute
mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

Container
40 mL Glass

250 mL Plastic

250 mL Plastic

250 mL Plastic

mV = milliv

Preservative

H2804

HNO3

HNO3

H2S04




Groundwater Sampling Form A ARCADIS e

BOD, Alkalinity, TDS 1L Plastic 2 None
Anions 250 mL Plastic 1 None
Comments: Ferrous Iron 30.2 mg/L. Diluted to a 20:1 ratio. 20 parts distilled water to 1 part sample. Dissolved metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot 1=0.0415=0.0925=0.26 3.5=0.506 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location: Well Locked at Arrival: no
Condition of Well: Good condition Well Locked at Departure: no
Well Completion: Stick-up Key Number To Well: NA

ft-bmp = feet below measuring point

in = inches

ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter mV = milliv



Groundwater Sampling Form

A ARCADIS

Design & Consultancy
for natural and
built assets

Project Number 30048392 Well ID MW-21-3D Date 08/20/2021
Project o o . . .
Name/Location Ft. Devens Weather(°F) 72 °F, Light Rain, NW winds at 3 mph.
Measuring Pt. . Screen Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC
Static Water Water Gallons in
Level (ft-bmp) 14.24 Total Depth (ft-bmp) 73.5 Column(ft) 59.26 Well 9.63
. Sample
MP Elevation Pump Intake (ft-bmp) 68.5 Purge Method Low-Flow Method
MW-21-3D-Baseline
Sample Time 12:20 Volumes Purged 0.27 Sample ID MW-21-3D-Baseline- Sampled by  Spencer Gust
FF
Purge Start 11:35 Gallons Purged 2.58 Replicate/
9 ' 9 ’ Code No.
Purge End 12:45
. Minutes Total Rate Depth to [ Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mSlcm) (NTU) Oxygen oc (mv)
P Minutes (ft) units) (mgl/L) Color Odor
11:40 0 0 130 14.36 0.17 7.06 0.417 5.13 0.1 15 -101.2 Clear None
11:45 5 5 130 14.36 0.34 6.9 0.411 7.26 0.09 14.8 -104.2 Clear None
11:50 5 10 130 14.36 0.52 6.81 0.406 9.85 0.1 15 -107.9 Clear None
11:55 5 15 130 14.36 0.69 6.77 0.403 111 0.07 14.8 -109.1 Clear None
12:00 5 20 130 14.36 0.86 6.72 0.403 9.04 0.08 14.8 -108.2 Clear None
12:05 5 25 130 14.36 1.03 6.66 0.399 11.4 0.05 14.7 -107.3 Clear None
12:10 5 30 130 14.36 1.20 6.63 0.402 11.16 0.05 14.8 -108.1 Clear None
12:15 5 35 130 14.36 1.37 6.64 0.397 121 0.03 14.8 -109.6 Clear None
Constituent Sampled Container Number Preservative
Total Organic Carbon 40 mL Glass 2 H2S04
Total Metals 250 mL Plastic 1 HNO3
Dissolved Metals (0.45um Filter) 250 mL Plastic 1 HNO3
COD 250 mL Plastic 1 H2S04
BODS, Alkalinity, TDS 1L Plastic 2 None
Anions 250 mL Plastic 1 None
Comments: Ferrous Iron 57.2 mg/L. Diluted to a 20:1 ratio. 20 parts distilled water to 1 part sample. Dissolved metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.092.5=0.26 3.5=0.50 6 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Condition of Well:

Good condition

Well Locked at Arrival:

Well Locked at Departure:

Well Completion:

Stick-up

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute
mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

Key Number To Well:

mV = milliv

no

no

NA




Groundwater Sampling Form

A ARCADIS

Design & Consultancy
for natural and
built assets

Project Number 30048392 Well ID MW-21-4D Date 08/25/2021
Project o o .
Name/Location Ft. Devens Weather(°F) 90 °F, Sunny, NW winds at 1 mph.
Measuring Pt. . Screen Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC
Static Water Water Gallons in
Level (ft-bmp) 13.3 Total Depth (ft-bmp) 72 Column(ft) 58.7 Well 9.54
. Sample
MP Elevation Pump Intake (ft-bmp) 67 Purge Method Low-Flow Method
X ) MW-2T-4D-Baseline
Sample Time 11:35 Volumes Purged 0.50 Sample ID MW-21-4D-Baseline- Sampled by  Spencer Gust
. Replicate/ AS-DUP-Baseline .
Purge Start 11:00 Gallons Purged 4.76 Code No. AS-DUP-Baseline-FF 11:40
Purge End 12:30
. Minutes Total Rate Depth to [ Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mSlcm) (NTU) Oxygen oc (mv)
P Minutes (ft) units) (mglL) Color | Odor
11:05 0 0 200 13.35 0.26 6.3 0.347 40.6 0.08 15.7 -91.3 Brown None
11:10 5 5 200 13.35 0.53 6.38 0.342 35.7 0.04 15.4 -99.4 Brown None
11:15 5 10 200 13.35 0.79 6.43 0.344 31 0.13 15.5 -102.9 Brown None
11:20 5 15 200 13.35 1.06 6.49 0.341 19.8 0.11 15 -105.5 Brown None
11:25 5 20 200 13.35 1.32 6.51 0.34 216 0.07 15 -106.8 Brown None
11:30 5 25 200 13.35 1.59 6.55 0.344 23.4 0.06 15.2 -108.6 Brown None
Constituent Sampled Container Number Preservative
Total Organic Carbon 40 mL Glass 4 H2S04
Total Metals 250 mL Plastic 2 HNO3
Dissolved Metals (0.45um Filter) 250 mL Plastic 2 HNO3
COD 250 mL Plastic 2 H2S04
BODS, Alkalinity, TDS 1L Plastic 4 None
Anions 250 mL Plastic 2 None
Comments: Ferrous Iron 42.2 mg/L. Diluted to a 20:1 ratio. 20 parts distilled water to 1 part sample. Dissolved metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.092.5=0.26 3.5=0.50 6 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Well Locked at Arrival:

Condition of Well: Good condition

no

Well Locked at Departure:

Well Completion: Stick-up

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute
mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

no

Key Number To Well:

mV = milliv

NA




Groundwater Sampling Form A ARCADIS  guim

Project Number 30048392 Well ID MW-21-48 Date 08/25/2021
Project o o ;
Name/Location Ft. Devens Weather(°F) 90 °F, Sunny, NW winds at 1 mph.
Measuring Pt. . Screen Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) 2 Material PVC
Static Water Water Gallons in
Level (ft-bmp) 13.66 Total Depth (ft-bmp) 57 Column(ft) 43.34 Well 7.04
. Sample
MP Elevation Pump Intake (ft-bmp) 52 Purge Method Low-Flow Method
MW-21-4S-Baseline
Sample Time 14:15 Volumes Purged 0.38 Sample ID MW-21-4S-Baseline- Sampled by  Spencer Gust
FF
Purge Start 13:50 Gallons Purged 2.64 Replicate/
9 ’ 9 ’ Code No.
Purge End 14:20
. Minutes Total Rate Depth to [ Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mSlcm) (NTU) Oxygen oc (mv)
P Minutes (ft) units) (mglL) Color | Odor
13:55 0 0 240 13.74 0.32 6.29 0.477 4.34 0.64 15.7 -69.2 Clear None
14:00 5 5 200 13.74 0.58 6.07 0.45 4.09 0.23 14.9 -60.4 Clear None
14:05 5 10 200 13.74 0.85 6.14 0.451 2.84 0.14 14.7 -63.3 Clear None
14:10 5 15 200 13.74 1.11 6.21 0.452 4.51 0.08 14.5 -66 Clear None
Constituent Sampled Container Number Preservative
Total Organic Carbon 40 mL Glass 2 H2S04
Total Metals 250 mL Plastic 1 HNO3
Dissolved Metals (0.45um Filter) 250 mL Plastic 1 HNO3
COD 250 mL Plastic 1 H2S04
BODS, Alkalinity, TDS 1L Plastic 2 None
Anions 250 mL Plastic 1 None
Comments: Ferrous Iron 60.8 mg/L. Diluted to a 20:1 ratio. 20 parts distilled water to 1 part sample. Dissolved metals were field filtered.
Well Casing Volume Conversion
Well diameter (inches) = gallons per foot 1=0.041.5=0.0925=0.26 3.5=0.506 = 1.47
1.25=0.062=0.163=0.374=0.65
Well Information
Well Location: Well Locked at Arrival: no
Condition of Well: Good condition Well Locked at Departure: no
Well Completion: Stick-up Key Number To Well: NA

ft-bmp = feet below measuring point

in = inches

ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter mV = milliv



Groundwater Sampling Form

A ARCADIS

Design & Consultancy
for natural and
built assets

Project Number 30048392 Well ID MW-21-3S Date 08/25/2021

Project o o .

Name/Location Ft. Devens Weather(°F) 72 °F, Sunny, NW winds at 1 mph.

Measuring Pt. . Screen Casing Well Casing

Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC

Static Water Water Gallons in

Level (ft-bmp) 14.5 Total Depth (ft-bmp) 58.5 Column(ft) 44 Well 7.15

. Sample
MP Elevation Pump Intake (ft-bmp) 53.5 Purge Method Low-Flow Method
MW-21-3S-Baseline
Sample Time 10:05 Volumes Purged 0.70 Sample ID MW-21-3S-Baseline- Sampled by  Spencer Gust
FF
. Replicate/
Purge Start 09:05 Gallons Purged 5.02 Code No.
Purge End 10:30
. Minutes Total Rate Depth to [ Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mSlcm) (NTU) Oxygen oc (mv)
P Minutes (ft) units) (mglL) Color | Odor

09:10 0 0 200 14.6 0.26 6.25 0.452 13.36 2.01 14.9 -50.5 Brown None
09:15 5 5 200 14.6 0.53 6.17 0.448 6.51 0.56 14.6 -46.8 Brown None
09:20 5 10 200 14.6 0.79 6.19 0.444 6.54 0.2 14.4 -26.7 Brown None
09:25 5 15 200 14.6 1.06 6.22 0.443 1.82 0.16 14.4 -32.4 Brown None
09:30 5 20 200 14.6 1.32 6.28 0.442 4.49 0.11 14.3 -46.2 Brown None
09:35 5 25 200 14.6 1.59 6.33 0.441 6.31 0.07 14.2 -42.9 Brown None
09:40 5 30 200 14.6 1.85 6.4 0.443 7.16 0.34 14.5 -51.3 Brown None
09:45 5 35 200 14.6 2.1 6.48 0.443 6.78 0.09 14.4 -36.9 Brown None
09:50 5 40 200 14.6 2.38 6.47 0.443 6.91 0.11 14.4 -47.8 Brown None
09:55 5 45 200 14.6 2.64 6.43 0.443 7.14 0.42 14.5 -54.4 Brown None
10:00 5 50 200 14.6 2.91 6.48 0.444 7.18 0.34 14.6 -568.9 Brown None

Constituent Sampled Container Number Preservative

Total Organic Carbon 40 mL Glass 2 H2S04

Dissolved Metals, Total Metals 250 mL Plastic 1 HNO3

Dissolved Metals (0.45um Filter) 250 mL Plastic 1 HNO3

COD 250 mL Plastic 1 H2S04

BODS5, Alkalinity, TDS 1L Plastic 2 None

Anions 250 mL Plastic 1 None

Comments: Ferrous iron 65.8 mg/L. Diluted to a ratio of 20:1. 20 parts distilled water to 1 part sample. Dissolved metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.0925=0.263.5=0.506 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute
mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter

Well Locked at Arrival: no

Well Locked at Departure: no

Key Number To Well: NA

mV = milliv




Groundwater Sampling Form

A ARCADIS

Design & Consultancy
for natural and
built assets

Project Number 30048392 Well ID SHM-10-06 Date 08/26/2021

Project o o .

Name/Location Ft. Devens Weather(°F) 79 °F, Sunny, NW winds at 2 mph.

Measuring Pt. . Screen Casing Well Casing

Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC

Static Water Water Gallons in

Level (ft-bmp) 18.55 Total Depth (ft-bmp) 82.38 Column(ft) 63.83 Well 10.37

MP Elevation Pump Intake (ft-bmp) 77.38 Purge Method Low-Flow Sample

Method
SHM-10-06-Baseline
Sample Time 10:40 Volumes Purged 0.38 Sample ID SHM-10-06-Baseline- Sampled by  Spencer Gust
FF
. Replicate/
Purge Start 09:40 Gallons Purged 3.94 Code No.
Purge End 11:13
. Minutes Total Rate Depth to | Gallons PH Conductivity | Turbidity Dissolved Temperature | Redox Appearance
Time Elapsed Elapsed mL/min Water Purged | (standard (mS/cm) (NTU) Oxygen oC (mv)
P Minutes (ft) units) (mg/L) Color Odor

09:45 0 0 200 18.59 0.26 6.38 0.429 4.86 0.24 14.7 -94.8 Clear None
09:50 5 5 200 18.59 0.53 6.31 0.449 4.94 0.21 16.7 -73.5 Clear None
09:55 5 10 180 18.59 0.77 6.4 0.456 5.51 0.27 16.9 -102.6 Clear None
10:00 5 15 180 18.59 1.00 6.48 0.451 6.93 0.18 16.5 -108.4 Clear None
10:05 5 20 200 18.59 1.27 6.49 0.449 5.69 0.14 16.7 -109.2 Clear None
10:10 5 25 200 18.59 1.53 6.54 0.451 8.27 0.14 16.9 -104.3 Clear None
10:15 5 30 200 18.59 1.80 6.56 0.425 4.33 0.14 14.4 -100.6 Clear None
10:20 5 35 200 18.59 2.06 6.5 0.42 7.2 0.07 14.3 -102.8 Clear None
10:25 5 40 200 18.59 2.32 6.5 0.422 4.19 0.05 14.4 -104.7 Clear None
10:30 5 45 200 18.59 2.59 6.54 0.422 4.29 0.03 14.4 -106.5 Clear None
10:35 5 50 200 18.59 2.85 6.56 0.422 4.65 0.03 14.4 -107.6 Clear None

Constituent Sampled Container Number Preservative

Total Organic Carbon 40 mL Glass 2 H2S04

Total Metals 250 mL Plastic 1 HNO3

Dissolved Metals (0.45um Filter) 250 mL Plastic 1 HNO3

COD 250 mL Plastic 1 H2S04

BODS, Alkalinity, TDS 1L Plastic 2 None

Anions 250 mL Plastic 1 None

Comments: Ferrous Iron 48.0 mg/L. Diluted to 20:1 ratio. 20 parts distilled water to 1 part sample. Dissolved metals were field filtered.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.092.5=0.26 3.5=0.50 6 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute
mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter

Well Locked at Arrival: yes

Well Locked at Departure: yes

Key Number To Well: NA

mV = milliv




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-1D Date 11/04/2021
Project o I .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 28.0 degrees F and Clear. The wind is blowing N/NW at 3.4 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material PVvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 398 (ft-bmp) 71.49 Column (fty  °>7>1 well 9.34
Purge Start 10:00 Pump Intake 66.49 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment

Purge End 10:55 Volumes Purged 0.28 Sample ID MW-21-1D Sampled by Desmond Bedard

) . Replicate/
Sample Time 10:55 Gallons Purged 2.62 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(%j\?;(

p Minutes (ft) units) (mg/L) Color Odor

10:05 0 0 180 14.48 0.24 6.04 0.341 19.8 4.53 10.9 89.7 - -
10:10 5 5 180 14.60 0.48 6.03 0.34 141 2,97 10.9 68.4 - -
10:15 5 10 180 14.62 0.71 6.09 0.351 11.2 1.97 114 45.2 - -
10:25 10 20 180 14.62 1.19 6.19 3.82 10.04 0.99 111 12.9 - -
10:35 10 30 180 14.62 1.66 6.2 0.41 8.98 112 10.9 -2.8 - -
10:40 5 35 180 14.62 1.90 6.33 0.397 9.98 1.58 10.9 0.8 - -
10:45 5 40 180 14.62 214 6.29 0.387 9.61 1.63 10.9 -1.3 - -
10:50 5 45 180 14.62 2.38 6.27 0.386 9.02 1.59 10.9 -4.9 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Sampler is red green color blind.

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

PID - MiniRAE300 - SN: 592-000725

Turbidity Meter - LaMotte 2020WE - SN: 898-1711

Hach 850 colorimeter - SN:070150C51713 - instrument limit is 3.30mg/L

No dilution: Ferrous Fe - >3.30mgl/L; total Fe - >3.30mg/L

Dilution factor of 10: Ferrous Fe - 2.55mg/L (direct instrument reading)
Dilution factor of 20: Total Fe - 1.42mg/L (direct instrument reading)

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4 =0.65

Well Information

Well Location: South of ATP

Condition of Well: Good condition

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival: yes

Well Locked at Departure: yes

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius
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Project No. 300‘{88‘12 OQF Well ID 'SHMID“% Date HQSHOZl
Project Name/Location 0 eueng AS I’nld" "'ﬂ eYes /‘{ /{- Weather 50's Sh!m!]

Measuring Pt. Screen 4”;'?/3 Casing l _‘J Well Material V. _PVC
Description ‘[ Ilkq Interval (f-bmp) ] Diameter (in.) ss
Static Water (OSh Water Column/ / ? ‘,&
Level (omp) | ]:.b'_'( J Total Depth (f-bmp) 8’ ] 3 Gallons in Well 63 '6q S-{ 5 ' %71

33 P Method: [/OW ;/ Sample
MP Elevation ((hhggé Pump Intake (f-bmp) .:Lé’ urge Me! B U i 6., ” b

Pumponofi |0 ¢ 02 Volume Purged & 25 Onl Submersnbfe—L_—

Other
Sarels Tl sHA-10-06" TGN f 45<) M,
ample Time: ;?::I L Coz'e N:> ﬂ HP EVL‘ /V 7‘# / Sampled bL” /

End
Time Minutes| Rate Depth to Volume Cond. Turbidity | Dissolved| Temp. Redox Appescance
Elapsed Water Purged Oxygen
(mL/min) (ft) (mL) (Sv) (mSicm) (NTU) (mg/L) (C) (mV) Color Odor

d | 12,0137 | 10-3 | 11922 458 v
-5?0 Slli 1/3 10. z '1?6.6 ”bp(,’fa( MM

(su
0:1% S |250 [ 1%.65 gso |6dF
4
49 1.582 102 [ 49 |10, 2 [~ 78.6 | boellbas| None
50
Mo

6
10:23 B [z200 |1%.65 325016
10 2% 20 [200 | 17.45 150 14
10:33 25 [2o0 [ 17.65  [5250 4.
6

b

586 1128 |,06 [10.2 1-4).7 \tmts | Moy |
: 583 11.30 [.06 [10:Z [18L HNaelleor| Hiny |
50 | 884 [1.2F |05 [10.7 |65 | pbvellnd thap

1h:38 130 (2004 | 17.68 250
[0:43% [3% (200 %65  |3250

Constituents Sampled Container Number Preservative
See  (oC
(olorisel er = Hach ”R £50 > 0:'/((/?‘& %rfaf =
Co Sw: 0T005005/313 ’—Dmﬁ’m:wf readings—O Fg 2, YSmell
'{‘ F =z 3.10 PQ/ L-
? 4 h in
m:;lng v?-' :"::43 (5 = 00D 2572026 35"=050 6= 147
1.25% = 0.06 2°=0.16 =037 4"=065
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes / No
“ Well Completion: Flush Mount /  Stick Up Key Number To Well:
;——4

Scanned with CamScanner
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Project No. 3604392 . OFF wello MW 2| | Date 1L /4 /10w
Project Name/Location S HBL - A Sparcie P o} Weather Son Ay
. 5 - J
Measuring Pt. Screen We er
Description TO\C/ Interval (fi-bmp) q_" 3 '3 33 le’;'n“;e”m 1 U el tatera LZ;C
Static Water @7— 5%.3  water Column/ o
Level (ft-bmp) Total Depth (fi-bmp) Gallons in Well 4y 33 F+ -7,09 5&\
MPElevaton ___ Pump Intake (ftbmp) 52 3 Purge Method: |ow Flow Sample Grab
Pump On/Off O (IJAM Volume Purged (gal) |, 90 gﬁﬂf,:z'f;?b e Y Hend =
Sample Time: Label Replicate/ Otner
Start <yie®-  Code No. PID -ND Sampled by Grace Shae Wee
End i1: OO (Mins ey 3660) SN 592-00671.5
Time i e = -
m g :‘;:st:z Rat D:\faTe:o \;?rugr:j pH Cond Turbidity D:xsg:id Temp Redox Pa—
| {Lioin (ft) (mL) (V) (mSlcm) (NTU) | (mg/) €C) (mV) Color | Odor_|
to:.ro O 1D | N.85 [16o] 7.3Y [0382 | W625[1%.70 | 8.4 | 2304 | Ny | Ne
0:15 113 {0 | yp® [2400[7.03 (0376 |24 |18.09]2-@ [2335] Weo | Ns
10210 110 L WO | 14,05 [300[70%(0.224 [N [772 9% [224.0] No | N
1099 [ A5 ] 10 | INOD  Juee| 693 [0.224 (R [R5 [ 5.9 [234.1] N [N»
0:%0 | »0 o0 '13.92 480 A1 | 6,335 [ 1. [1720[R.8 [2334] & [ #
W'-'B‘J 3% | sk’ 231 [Se®] (3% | 0388 [12.3 (103943 [ 213206 I 7
104D | Mo | |yo 1%.3F6 [64%0] (A0 | 0.38S | 9.5 17.3/9.0 | 2303 - B
10°4S | 45 | (6O | 1534 [#100](,%6 | 0385 [1333[17.25]¢.8 | 2300 Lis
Constituents Sampled Container Number Preservative
Sea COC
Well Casing Volumes
Gations/F oot 1°=0.04 1.5"=0,09 25"=026 35 =050 6" =147
1.25% = 0.06 =016 3" =037 4" =065
well information ~
Well Location: Well Locked at Arrival: ﬁeg No
Condition of Well: Well Locked at Departure: @ No

wWell Completion:

Flush Mount /  &fick UpD

Key Number To Well:

Scanned with CamScanner
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Groundwater Sampling Lo ' - pog | foc vest o
Pna e T Ca, -.barf:d&d "4_? Page 4 of 5

A
ProjectNo. _R00 43917, 03F wetio  NW-2U-238 Date W5 /2021
Project Name/Location Deyens S\-\\_ - A\( ng'CI_ A : Weather S pany-Coldd
Measuring Pt. Screen Casing Well Material v PVC
Description _ JOIC.  Intevalgomp _ D2.2  Diameter(n) 2in ~ss
Static Water Water Column/ .
Level (R-bmp) 13 4 Total Depth (f-bmp) !aZ % Gallons in Well 8.80{t o 7.22 5"-\
MP Elevation Pump Intake (f-b 2 Purge Method: oy Sample
R g monp_5 3 ? ensfaltic Method C‘tﬂ)h
pumponoff _ 10:10 AM  Volume Purged (gal) 3.8 Submersibl'_—L_e
Other

S le Time: Label Repli 3
amele Time ninpeiny -P‘D. D.'? ‘W“\ Sampled bz( ;f‘g;m %@;:&J

Start _|1: 50AMCode No.
End Ferros lrom: DF G e/l o 0 e ar Wil ractitw

Total lvon: 0.8Y ma /L Net Yet cae.
Time Minutes|  Rate Depthto | Volume|  pH Cond. | Turbidity | Dissolved| Temp. | Redox Appearance
Elapsed Water Purged Oxygen
(mL/min) (R) (mL) (SU) (mSicm) (NTU) (mg/L) C) (mv) Color Odor
oS | S [190 | 12.87 [q00 724 [ 0.4 [33.] | 19.66] .(, | 68.2[ushtVdkr No
10-20 [10 [ 186 | 11.92 [1900] A% [o704% [4n.2 [ 14.33]F.1 [ISR.5 |iant el No
©:26 [\5 | 180 | 2.9 [2700] (0.83 | 0.6%5 [ 143 [13.2[ 9.7 [R65 [shiticl NO
10-30 |25 | 1% | \2.82 |3600] (073 | 0.(al2 ] 31.9 [12.39] Al [126. O jigritellow VO
0:25 1258 | (| 12.%0 ool . Flo | O.GYS [21.3 [12.40] 9.2 | (D4.5 [Lignt'elst No
In.4o [30 [180 | 12.9 5400] (79 | 0.620 | 13.5 [\W0wO[ 2.3 [72.9[ Ne | No
10:945 125 | 16D | 1233 |G200],.(oD [0-568 [22.8 19.20] 2.3 [29.9 [ No | No
10-50 | 40 | ka0 | 1236 |3000| (p1o2 [ 0563 [ U3 [8.56 | 35 [ 150] No | No
10:55 |45 [ 180 [ 12.9%  [3900] (.63 |0.952 | 14D |34 |25 [OF | No [No
.00 150 | 150 | 12.15  [R6so] 6.¢4] 0.5065[12.1 [6.92|2F | “(bY4]| No |Ne
W05 |5 | IWD | 13.3l0 [9450/6.58]0.512 | 14.R3|7.13 [9.8 [-223 No | Ne
110 | 60 | 160 | 134D [10.250 (,.5¢][ 0.519 | 11.* 710 (9.8 [-260] No | Np |
NS [ 65 [ 16D | 13.42 (11,950 (.55 0.502 | .38 |(,.82{ . [-3l.| Nn [No
=10 | 30 | 1D | 1394 [1,850] 0. 57[0.4994 [ wa [6a8 [ 9% [-41.9] Ne [N
525 35 [ 100 | 13.44 [Rwq 60.62[0.475 (.89 [6F6| 2% [-94.8] No [No
1530 |90 | [0 | 13.44  [13450 (6.572]0.455 [ 7.62-[4.%8]| 9.¥ [-538] Ne | No
Constituents Sampled Container Number Preservative
See CDC
Well Casing Volumes
Gallons/Foot 1"=0.04 1.5"=0.09 25"=026 3.5"=0.50 6" =147
1.25" =0.06 2*=0.16 3=037 4" =0.65

Well Information

Well Location: Well Locked at Arrival: Cs— / No
Condition of Well: Well Locked at Departure: s> /'  No
Well Completion: Flush Mount / Stick Up Key Number To Well:

B

Scanned with CamScanner
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Groundwater Sampling Log Bec pog- 4
Page 5 of 5
Project No. weilio  _MW<2l- 2 k. Date W /5 /20U
T
Project Name/Location Weather
Measuring Pt. Screen Casing Well Material PVC
Description Interval (a-bmp) Diameter (in)) ___Ss
Static Water Water Column/
Level (ft-bmp) Total Depth (r-bmp) Gallons in Well
MP Elevation Pump Intake (ft-omp) Purge Method: Sample
Pump On/Off Vol St Methed mih
olume Purged (gal) Submersible ; ’
Sample T Other [ron futed xJ or .1
ample Time: Label Replicate/
Start Code No. Feerous e 0,76 M/t sunieqny Grace. Ruac)or
End Totol \ron; o_gl}mj/l-
Time Minutes|  Rate Depth to Volume | pH Cond. Turbidity | Dissolved| Temp. | Redox Appearance
Elapsed Water Purged Oxygen
(mL/min) (ft) {mL) (SU) (mS/cm) (NTU) (mg/L) °C) (mV) Color Odor

35 15 | led | 13.44  [i4250

AR [ o.yuz| 2 [y3o] 9.8 [-544] No Ns

(
9
W4 (A0 | lke | y2.44 15,050 (o8 | 0.443 [ g0 [ 4.&] ].% [-59.] No | Mo

Constituents Sampled Container Number

Preservative
Woell Casing Volumes
Gallons/Foot 1"=0.04 1.5"=0.09 25"=0.26 35°=0.50 6"= 147
1.25° = 0.06 2°=0.16 3"=037 4"=0.65
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes / No
Well Completion: Flush Mount  / Stick Up Key Number To Well:

Scanned with CamScanner
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Groundwater Sampling Log

Project No. 300‘7’6,%70 ‘?P

Design & Consultancy

4! 2753 Vo Pl D SA/2 201 100 345
A ARCADIS | s

'Tafé'wé bl P = Loy ity 2070WE ~pst: 54214

Page) of |
Well ID MU’Zf"ZD :

Date Hza 5 ZZ_QQ(

Project Name/Location p?bﬂbbs Aj ﬂ/ff_ "‘ﬂ s /«/4' Weather 605 S“f' f:'
Swscibinn b1 C. vty Db 22> P2y 2 e
f:lteif(\:t\-’:r:lep; Ig q‘ t Total Depth (f-bmp) {76, Z Z \g;::;f ::t:}rvn:lll
MP Elevation u M[n@m Pump Intake (ft-bmp) , ,Z Purge Method: LO[J‘ 5’/0&/ Sample
Pump On/Off /7 3 Volume Pur7ged (gal) Sﬁg?ngrgl;ble_'x_— Method L‘W—S{M‘
- = Zl/E #/ Other
ample Time: Label /W=2{-Z ica UH l I\
sempieT ;t:ﬂlﬂb;"l ngng‘fl/ /Vf ,& Sampled b
End
Time Minutes| Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox Appearance
Elapsed Water Purged Oxygen
(mL/min) {f) {(mL) (SU) (mS/cm) (NTU) (mgiL) (°C) (mV) Color Odor
I1-56 b 1200 133 (1000 (6, 5% [ 10 |g.h 1,62 | 12.2 [~136.6 [Naellewi| e
12200 110 200 [ 13, Mo [£.60 [.9(0 2z |.)'F [12.2 )50 Won(lbal| Mtre
[2:06 115 {200 [ 73.% 60 90T 20 o1Q [12. T [~59.2 Waethed] 4
12:1f 120 [zoo [ 13.H 400 [6.63 [.ypq [ 200 [ (0F[12.T [~If0. (] )
2716125 (200 [ 3%  [5000 [6-89 | . 915 [1.92] 04 | 12.9 |-/66.6\ Mne e | Hlpre
l2:21 |30 [200 | 13.21 [épl6.65 | .91 [ 1.251.06 [12.4 |-I4.3 Vorehor | Meme
12:26 |35 [200 | 13.9) 1700 16,46 | .04 R 81 [.2012.9 N1 owetjod A/
12730 140 Jeo0 [ 3. [9000 (6,65 | .40 1167 [,20 [jo.y 683 (aellad| Vonp
1236 Y5 200 [13.91 |00 665 |.9 1.6 [,20 124 [490.0 Wenlfm /) Aotme
Constituents Sampled Container Number Preservative
&. (oC
(o’o'rflﬂ»d"’ i Hach EAXBO ——D ﬂ;’[u% Sﬂ({br = S —
WA 0TS0 (S 3 D Joytvunast Uegdiuy s —3> Frims Fe < 1. 6C ma/L
v Tl Fe — 2.?‘/0‘-,9/4-
Liote 'Pﬁw;n&t is n%l//f/mm olor Windd -
masingw_lumas : "= 35°=050 =147
o - -

Well Information

Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes / No
Well Completion: Flush Mount /  Stick Up Key Number To Well:

Scanned with CamScanner




Groundwater Sampling Log
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Design & Consultancy
for natural and
buitt assets

SQ,C:‘ /\-_,O,(a?_ i (\ar SN/ﬂluiP.

Pagel_ of 5
ProjectNo. 3004YR397. 0% Well ID M\]\l -21- 38 Date i 202
Project Name/Location D4 vens Weather Smny
Measuring Pt. Screen Casi i
Description I[)l(; Interval (t-bmp) 5‘$ D?asrlnntgerun.) 2 CESE L:;C
Static Water Water Column/
Level (r-bmp) |8-q? Total Depth (ft-bmp) !2\.?) G:II:rrw. ;liz\lnell L\"ﬁ'&& C+ "—7'("’5 So”\
MP Elevation Pump Intake (f-bmp) 5(23 Purge Method: ) now Sample G
PumpOr/Off _ | 3: 3()  Volume Purged (QE'LL?)B_ Sggfn:r:i:bl_;e mefhig _(Q._b—
Sample Time: Label Replicate/ i
Start _2.:5© pwCode No. PO oM e L Sampled by QYOLQL S\\ncUe(
End 2:30prm fecrous lron: 0-O fsg Y No¥ dilwvted
: : Tota o * 0.35 mq /L
Time Minutes Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox
Elapsed Water Purged Oxygen Appearance
(mL/min) () (mL) (SU) (mSfem) (NTU) (mg/L) C) (mv) Color Odor
% 2’ . ©. 37
13:35 | S [200 13.8 1000 534 0.3%4 |20£ [W1a]ag [2220 ]| Mo | Ne
13:40 Jo [240 1.8 [2000] 63 [pzay [18.0 [J40y[q [22u9] « b
1345 | 6 [200 3.2 |Zoon | (,:52[0.3% | ikl ]1502 [9.5 [ 2271 e 2
1350 [0 | 200 13,8 lqoo0 | 048] 0.38q [ M990 3]9.5 [2304] * "
| J3.58 [25 | 200 DPY 00| (43 [0.3%F | 1I3.8912.80 [ 3.5 723\ » »
40D |30 | 200 3.8 |eoon] 639 0389 [iD.gz [Moy| qy [23v8] o [ n
405 [35 | 260 3R |[™0| 6360|0386 |[R82 (MU [A.] (2235 11 [
o |uo | 2 13,8 [8000) (.38 | 0.3% 343 [[4.33] Y [23Bb]| " "
19:15 H5 | 26D .8 [0 | .38 |0.387 [ 2.3 [132V | A.Y |23%.1 no o
Constituents Sampled Container Number Preservative
Seo CDC
Well Casing Volumes
Gallons/Foot 1" = 0.04 15 =009 25"=0.26 35°=050 6" =147
1.25" = 0.06 2"=0.16 3 =037 4" =065
Well Information
Well Location: Well Locked at Arrival: %? I No
Condition of Well: Well Locked at Departure: e;/ / No
Well Completion: FlushMount /  Stick Up Key Number To Well:

Scanned with CamScanner
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Sec page | £8r SN/Egve:

Groundwater Sampling Log age _3 .5
ProjectNo.  300)4€3972. O Well ID MW -21-3D Date 1/4/202)
Project Name/Location e ven§ Weather Mj———
M ina Pt. Screen Casing Well Material _ V' PVC
D::::,;?ogn TO\C Inct:;er:al {R-bmp) (59 Diamneter (in.) _2__ ___ss
i Water Column/
f:gf::;::)’ ],ES]S Total Depth (f-bmp) '75.q Gallons in Well (92-?5 P+ = ‘0,0'4 3&‘
MP Elevation Pump Intake (tbmp) 109 Purge Method_izé_rli_gcl%\l_a»(T o — I\S;I?art?agg ok
P of R 15940  Vvolume Purged (ga) 3.4 Submersible
ump On/ 0| uTne urg a other
Semplaslims: g::l 3.0 gﬁzgcﬁt:_’ PO N\D .o ‘,iﬁampled by & roce Qackley”
End Fens 3 Yo 7 lron av\vded x5 sl ) rahiv
Total \Cont 21U ran /L Mot yet aleviarey
Time Minutes| Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox Appearance
Elapsed Water Purged Oxygen
(mL/min) () (mL) (su) (mS/cm) (NTU) | (mg/L) €c) (mV) Color Odor
(s:45 [ S [130 | )3.15 [9%0[7.07 [0.546] 28.2[3.L4 [8.8 [-407| WNb | Wo
(350 {0 170 .49 V70D | (.87 | 0.528 | 32.7 0.64]%.5 -55% | No Ne
1555 N5 |30 [ 3.5 %550| (.85 | 0.510 |307 |oysS [R3 |-GYI| "
(0> [20 [AF0 | BB [3400/6.70 [ 0500 | 36lo [035 (85 [-T70.4 | ¢ U
25 Ve | 1305 (4750 (6.8 | 0.505 | 35.4 |0.27 [ 7 [-728 L
: 30 1130 | 1315 [5100] 6.kl |0.50 [385(D.25|@.3 [ -¥54] n | 0
(G [35 | 170 1215 5950| (0. | 65000 | 4b! | 0.23[|g.3 [ -73.2] - z
20 4o [ 170 | RIS GB0O| S0 | n,50F | 35.4 (02 (RN |-T7R&[ v |
.25 [Y> | 170 50| (.52 | 0.50D | 26.0 |01 | ®. 2 -85 1" 7
,:30 |50 | (70 BO| eHE| 0.4ay| 203 [0.1¢ [B.2 | _ROF| 1t &
o35, 155 | 170 | I} 9350 B2 0.,u% [N.§ [6,90] §2 [-%\3 mlp
1L:40 | 60 [T170 | 1315 jo2co| (.51 [ 0.4gg |13\ | D23] @.3 [-#:ay | 0
WS [65 [170 (1315 11059 (0.5! | 0.45 [13.4e] 0.4 ] Q.2 [-B2d] « | 1/
1690 | 16 [130 [ 3.5 nao) bH52|o0.ug4|1%3.23|0.25/ .2 |-\ v [ ]
Constituents Sampled Container Number Preservative
See COC
Woell Casing Volumes
Gallons/Foot 1"=0.04 1.5"=009 25"=0.26 35" =050 6" =147
1.25" = 0.06 2"=0.16 3" =037 4" =065
Well Information
Well Location: Well Locked at Arrival: (Yes) /  No
Condition of Well: Well Locked at Departure: fes) 1 No
Well Completion: FlushMount /  Stick Up Key Number To Well:

Scanned with CamScanner



Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-4S Date 11/04/2021
Project o I . ]
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 46.9 degrees F and Clear. The wind is blowing undefined at 0.0 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 258 (ft-bmp) 59.8 Column (fty 47?2 well 7.67
Purge Start 13:15 Pump Intake 54.8 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment

Purge End 14:05 Volumes Purged 0.34 Sample ID MW-21-4S Sampled by Desmond Bedard

) . Replicate/
Sample Time 14:05 Gallons Purged 2.64 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

13:20 0 0 200 12.70 0.26 6.15 0.652 19.8 15 11.7 -34.1 - -
13:25 5 5 200 12.70 0.53 6.11 0.658 15.7 0.81 11.2 -41.6 - -
13:30 5 10 200 12.70 0.79 6.22 0.654 12.2 0.67 11.2 -42.6 - -
13:35 5 15 200 12.70 1.06 6.23 0.663 8.9 0.61 11.2 -40.3 - -
13:40 5 20 200 12.70 1.32 6.23 0.649 2.73 0.55 111 -42.2 - -
13:45 5 25 200 12.70 1.59 6.24 0.646 2.98 0.54 111 -42.1 - -
13:55 10 35 200 12.70 211 6.26 0.65 2.48 0.5 111 -43.6 - -
14:00 5 40 200 12.70 2.38 6.28 0.648 2.39 0.49 111 -43.9 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Sampler is red green color blind.

PID - MiniRAE300 - SN: 592-000725

Turbidity Meter - LaMotte 2020WE - SN: 898-1711

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

Hach 850 colorimeter - SN:070150C51713 - using dilution factor of 5 for both ferrous and total Fe readings.
Ferrous Fe - 1.25mg/L (direct instrument reading); total Fe - >3.30mg/L (direct instrument reading).

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location: South of ATP

Well Locked at Arrival: yes

Condition of Well: Good condition

Well Locked at Departure: yes

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter

mV = millivolts

°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-4D Date 11/04/2021
Project USACE NE Devens Seed TO 8a JV Weather(°F) 48.0 degrees F and Clear. The wind is blowing SE at 3.4 mph.

Name/Location

Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) 2 Material PVvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 237 (ft-bmp) 74.78 Column (fty 9241 well 10.14
Purge Start 15:25 Pump Intake 69.78 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment

Purge End 16:05 Volumes Purged 0.21 Sample ID MW-21-4D Sampled by Desmond Bedard

) . Replicate/
Sample Time 16:05 Gallons Purged 211 Code No. NA Sample Type Grab

- Total Depth | Gallons pH P ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

15:30 0 0 200 12.48 0.26 6.64 0.552 17.4 0.58 11.2 -80.6 - -
15:35 5 5 200 12.52 0.53 6.62 0.52 11.21 0.37 10.8 -91.6 - -
15:40 5 10 200 12.52 0.79 6.6 0.52 221 0.29 10.8 -93.5 - -
15:45 5 15 200 12.52 1.06 6.61 0.52 11 0.26 10.7 -97.2 - -
15:50 5 20 200 12.52 1.32 6.62 0.53 0.99 0.18 10.7 -98 - -
15:55 5 25 200 12.52 1.59 6.61 0.521 1.07 0.18 10.7 -98.6 - -
16:00 5 30 200 12.52 1.85 6.61 0.521 0.99 0.17 10.7 -98.1 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Sampler is red green color blind.

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

Turbidity Meter - LaMotte 2020WE - SN: 898-1711

PID - MiniRAE300 - SN: 592-000725

Hach 850 colorimeter - SN:070150C51713 - Using dilution factor of 5 for both ferrous and total Fe readings.
Ferrous Fe - .92mg/L (direct instrument reading); total Fe - 1.70mg/L (direct instrument reading).

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location: South of ATP

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival: yes

Well

Locked at Departure: yes

Key Number To Well: 2006

mS/cm = milliSiemens per centimeter mV = millivolts

NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter

°F = degrees Fahrenheit
°C = degrees Celsius




Site

GROUND-WATER SAMPLING LOG

Sampling Personnel: G YQCa S\’\'l(' |4

Well ID: S‘Hl‘i;]g'%

Client/ Job Number: 500 Y4§3972

Date: llflg[_?_éZ’-‘

Weather: Oueceagt Timen: X258 Time out: [ 2 17
Well Information Well Type: Flushmount Stick-U
_Depth to NAPL (TiC): (feel)  LNAPL or DNAPL (circle if applies) Well Material: Stainless Steel PVC
_DepthtoWater(Tic)  1B. ) (feet) Well Locked: Cres> No
Total Depth (TIC) @O,"j") (feet) Measuring Point Marked: ( YD? No
Length of Water Column: (02, (H (et el Dlomeler 1.@ > Other:
Volume of Water in Well: (,, 3G (qal)
Screen Length: (9] () Conversion Factors ]
Tubing Intake Depth: T 5."]’; (RTIC) gal/ft. o ZID | 40 o 1D
Purging Information ofwater | 041 | 0.163 | 0653 [ 1.469
Purging Method: Bailer Peristalt Bladder Other: 1 gal = 3.785 L =3785 ml = 0.1337 cubic feet
Tubing/Bailer Material: St Steel Polyethylene Teflon Other: Unit Stability
Sampling Method: Bailer-vOCs only Peristaltic Blad ; pH DO Cond. ORP
ik i Semisik sk it 01 | £10% | £3.0% | £10mV
Duration of Pumping: minp) A.5] = 10:54
Average Pumping Rate: (mlimin} {(92 Water-Quality Meter Type: 3d); Sonde Serial Number:
Total Volume Removed: (2 .13 "Didwellgodry:  Yes (‘N};
I~
& 0 ol id: : . | :
time: _[1-S0[10 OO 10311 |i0y:(to o |02 1031 0%
Volume Purged (mi) géfb 11D [ 24730[3240|405 0| 150 S PO/ B> 7296
Rais (i) 192 [ |ie2 [l [167D [elier 162 |1
Depthtowater MC) |\, 41 14154 N18.4 18391830230 [12. 01330
PH (23[R (53 057653 6 RT |6.Ab|b Sb|,.55
Tolne: (€ 133123 (V27|10 2.6 [2.6[12.5 124 [12.4
Conductivty mSicm) 1y 391 |0 39| 0.385/ 0.3%3] 0:38110.37| 0274, 0.54¢ 0335
Dissolved O
0" 2.1 [1.04]052/0.85 D8] 1036634 [0.31]0.70
ORE (m%) -3, 0- 3418351 33| 3653644 ~30T - 3 ~55bl
Turbidity (NTU) 1203 175.3[176.1430.33] 138.2/ 11.25]1.6O |1.54 1. 43
Notes:
Sampling Information e Problems / Observations
Analyses # Laboratory
Tesos Jet 280 rﬂﬁ/(—-
itial 5 ;
MR “Tolol Te:(6B.lomg L
s "n+.ﬂ~ .
sample ID: SR M- [0l Sample Time: O : 40 Final Purge:
MS/MSD: Yes (@) \4&;\?’-?'\5 3620 b
S ® PID: SN 5260155
Duplicate ID BD Dup. Time:
O pre~
Rinse Blank ~ RBGW , :
YSt SN 1 §103231
Chain of Custody Signed By: i
DQ’/ 820 Coloritater
DAFLETCHER Lo Flow Log fletcher docx Sh: DU en2292F

Page __ of __
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Groundwater Sampling Form

11/22/2021 12:00:00

Project Number 30048392 Well ID MW-21-2D Date AM
Project o — .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 51.1 degrees F and Partly Cloudy. The wind is blowing W/NW at 6.9 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 430 (ft-bmp) 76.22 Column (fty 6192 well 10.06
Purge Start 13:55 Pump Intake 71.22 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment

Purge End 14:55 Volumes Purged 0.24 Sample ID MW-21-2D Sampled by Desmond Bedard

) . Replicate/
Sample Time 14:55 Gallons Purged 2.38 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y TU(I;\?T'?_;)W Oxygen Tempféature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

14:00 0 0 150 14.32 0.20 6.49 0.292 7.33 11 11.7 -55.6 - -
14:05 5 5 150 14.32 0.40 6.55 0.29 14.98 0.65 11.6 -71.9 - -
14:10 5 10 150 14.32 0.59 6.55 0.292 16.64 0.6 115 -75.9 - -
14:15 5 15 150 14.32 0.79 6.59 0.29 11.03 0.53 115 -80.1 - -
14:20 5 20 150 14.32 0.99 6.6 0.29 12.3 0.49 11.3 -81.7 - -
14:25 5 25 150 14.32 1.19 11.6 0.289 13.49 0.49 11.2 -82.5 - -
14:30 5 30 150 14.32 1.39 6.6 0.29 13.33 0.52 11.3 -81.9 - -
14:35 5 35 150 14.32 1.59 6.6 0.29 18.87 0.46 11.3 -82.7 - -
14:40 5 40 150 14.32 1.78 6.59 0.29 16.67 0.43 11.3 -83.4 - -
14:45 5 45 150 14.32 1.98 6.6 0.29 16.44 0.42 11.3 -84.4 - -
14:50 5 50 150 14.32 2.18 6.61 0.29 16.39 0.42 11.3 -84.8 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Comments: Note: Sampler is red/green color blind.
PID = MiniRAE 3000 SN: 592-601595.
Colorimeter = HACH DR850 SN: 070150C51713.
Direct instrument reading with DF of 10 - ferrous Fe = 2.21mg/L
Direct instrument reading with DF of 10 - total Fe = >3.30mg/L

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot 1=0.04;1.5=0.09; 2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06; 2=0.16; 3=0.37; 4 = 0.65

Well Information

Well Location: Well Locked at Arrival:
Condition of Well: Well Locked at Departure:
Well Completion: NA Key Number To Well: NA
ft-bmp = feet below measuring point mS/cm = milliSiemens per centimeter mV = millivolts
in = inches NTU = Nephelometric Turbidity Unit °F = degrees Fahrenheit
ft = feet mg/L = milligrams per liter °C = degrees Celsius

mL/min = milliliters per minute



B30 - 1457 \:\_\,_;.'

Joted Yo (0.0

!JNW ab s ’ (/22202

[ DTW - Mg 6y Roke (uifon).

Totol Degtn- 3 LF Durahon: 1341~ (4: 45

[Piv- O ppm s B Volume Py i 3ull gol
Frens fe. 5.0m/L Sample Tima: 14:20

\Weter Column: Yo ZLEH

Valvme in el ;'7.(0361‘7:3

Time: |13

14:01
(3:5) [B:506[ ||

o Poy MD 16

1840 |22 36| 4™

06| 141 [ 4 1o |1Y:2) H'-the 1\4'{'3\
'5510{ GUUO [ 2360 \ \

Rc,*.-_(m\/m\ (g4

g 13y \lga I

|l

1
184 |igy R

W | MEI4SY [ ysy 1454

(424

[
63 63503 [630

e

AR

2y \
14541 1454 {1y =Y

|

|
27 |20 f

03 I8 |(0.7

Q.7

0.

(0. | 1D,

Temg.°C A

Conduck. 5oy 0222|0277 0,258 0.244

0.254

0.244

0.142| 0,213

DO (mﬁ]l.\ 10Aa%

.90

3.26

.07 | 2.l

Q&Y (mV) | -759

o5 |32y g_q;z\
“$ 19321945

~4%.0

- ‘()[,*-1

S B e S

- 10l #{~100.4

T oo (NE0) 3143

39,54

3018 |295.G|105.32

Z?O.'Sql E

2324 2q1.5 -’ ‘

Scanned with CamScanner



Site

GROUND-WATER SAMPLING LOG

wenip:  MW-21-3D

Sampling Personnel: Gm_ﬂ,\ar,‘(k.L

Cllent / Job Number: 3004 372 Date: [} [LL20L 5y
Weather: O v eco st Time n: 1l* Time Out: | 5.
Well Information ooy Well Type: Flushmount lick-Dp
Depth to NAPL (TIC): 7 (feet)  LNAPL or DNAPL (circle # appies) Well Material: Stainless Steel PVC
Depth to Water Me) \3 -%LQ (feet) Well Locked: @ No
Total D :{5 - =
eeth (C) AL geen Measuring Point Marked: (Yes ) No
Length of Water Column: (51 » T Z, (feet)
Well Diameter: 1- @ Other:
Volume of Water in Well: _JO , 0 (gay)
Screen Length: O (R Conversion Factors
Tubing Intake Depth: 1D _“-}g (RTIC) gal/ft 1"ID | 21D | 4°ID l ]
Purging Information ) ofwater | o41 | 0163 | 0653 ] 1.469
Purging Method: Bailer Peristaltic’ Bladder —— 1 gal = 3.785 L =3785 ml = 0.1337 cubic feet
Tubing/Bailer Material: ~ St Stee! Polyethylene Teflon Other: L _ Unit Stability
Sampling Method: Bailer-vOCs only (FE@: Bladder Other: pH Do Cond. ORP
+0.1 + 10% + 3.0% F10mv
Duration of Pumping: (min) l | i, L}q ~ ig . D(_p
Average Pumping Rate: (ml/min) =0 1'30.3 Water-Quality Meter Type: ( ;‘ga Sonde Serial Number:

Total Volume Removed: (gal) Qatﬂ(o Did well go dry: Yes @
Time: WSBY))5A i2od |1 12 g 2019 12241 2024 224 V2239
Volume Purged (ml) 7‘3(3 IS(0| 2340|274 b [ 354 #ido| ¥4 53 D540 |54
Rate (mL/min) B 56 186 1170 [NO 120 |20 |10 128 26
pepthtowater M) (134 [13.238] 13 57| 13.39]13.89] 13 TY13.89]13.162i3 29113 &9
pH P63 63 |e-3964] [l o4 [eqe 43 (3
Temp. (C) WA Lt ) {2 ite [0S ke .o Ji.O
Conductivity (msiem) [0y, 240 341/ 023810 723 O383|0 22] 0.350-322) 0. 52 0.319
DesohedOomen || 58 |12, [L.oz [9-39 032 o7 [0. 76 03 0. 72]0.¥3
ORP (mV) L1230 -182.4 [-193.3]-209.8)- 2229 |2H 0.4 270l |- 27 8- 3V 2 - 00D
Turbidity (NTU) Ua.943]4s5.2. |33.49140.4 M5 |29.5]2- @ [30.3 [30.9
Notes:
: - Problems / Observations
S ling Information :
ampAnalyses # Laboratory ’:P\-D O ?Pm
fcemos ve: 24,4 mq L
Initial Purge: Tota) fo - q("L,fHC:S/L
ekt

MS/MSD: Yes @
Duplicate: Yes @
Duplicate 1D BD Dup. Time:
Rinse Blank RBGW____

Chain of Custody Signed By:

Sample ID: 1) -21-3 D "Sample Time: V2. 50

Final Purge:

a

DAFLETCHER\Lo Flow Log Netcher. docx.

Page _ of

Scanned with CamScanner



Groundwater Sampling Form

11/22/2021 12:00:00

Project Number 30048392 Well ID MW-21-4S Date AM
Project o I .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 51.1 degrees F and Clear. The wind is blowing W at 8.1 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 359 (ft-bmp) 59.8 Column (fty #4621 well 751
Purge Start 09:45 Pump Intake 54.8 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-4S-
Purge End 10:25 Volumes Purged 0.22 Sample ID EVENT#2 Sampled by Desmond Bedard
MW-21-4S-

) . Replicate/ EVENT#2-MS and

Sample Time 10:25 Gallons Purged 1.65 Code No. MW-21-45- Sample Type Grab
EVENT#2-MSD

. Total Depth | Gallons pH L . ... |Dissolved Appearance

Time Iélllgu;eez Elapsed mFE?rtnein to Water| Purged | (standard Co(nngjg/cctrlr\]/)lty Tu(r’\tl)_ll_(lle)ty Oxygen Temp?éature R(?g\%(
p Minutes (ft) units) (mg/L) Color Odor

09:50 0 0 200 13.63 0.26 6.23 0.472 280.3 1.63 11.3 -52.3 - -
09:55 5 5 150 13.63 0.46 6.24 0.473 174.97 1.18 115 -49.2 - -
10:00 5 10 150 13.63 0.66 6.25 0.476 136.2 1.14 115 -49.3 - -
10:05 5 15 150 13.63 0.86 6.27 0.481 130.22 1.14 11.6 -50.6 - -
10:10 5 20 150 13.63 1.06 6.28 0.484 159.3 1.16 11.6 -51.2 - -
10:15 5 25 150 13.63 1.25 6.29 0.486 155.74 1.19 11.6 -50.2 - -
10:20 5 30 150 13.63 1.45 6.31 0.485 156.76 1.25 11.6 -47.9 Yellow None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Sampler is red/green color blind.

PID = MiniRAE 3000 SN: 592-601595.

Colorimeter = HACH DR850 SN: 070150C51713.
Direct instrument reading with DF of 10 - ferrous Fe = 1.51mg/L
Direct instrument reading with DF of 20 - total Fe = 1.38mg/L

Initial purge appearance - yellow haze; initial purge odor - none.

Final purge appearance - yellow haze; final purge odor - none.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;,15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts

°F = degrees Fahrenheit
°C = degrees Celsius



Groundwater Sampling Form

Well Information

Well Location: Well Locked at Arrival:

Condition of Well: Well Locked at Departure:

Well Completion: NA Key Number To Well: NA

ft-bmp = feet below measuring point mS/cm = milliSiemens per centimeter mV = millivolts
in = inches NTU = Nephelometric Turbidity Unit °F = degrees Fahrenheit
ft = feet

mg/L = milligrams per liter °C = degrees Celsius
mL/min = milliliters per minute



Groundwater Sampling Form

11/22/2021 12:00:00

Project Number 30048392 Well ID MW-21-4D Date AM
Project o
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F)
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material PVvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 331 (ft-bmp) 74.78 Column (fty o147 well 9.99
Purge Start 12:05 Pump Intake 69.78 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-4D-

Purge End 12:50 Volumes Purged 0.18 Sample ID EVENT#2 Sampled by Desmond Bedard

) . Replicate/
Sample Time 12:50 Gallons Purged 1.78 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y TU(I;\?T'?_;)W Oxygen Tempféature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

12:10 0 0 150 13.32 0.20 6.73 0.468 17.78 1.76 121 -97.8 - -
12:15 5 5 150 13.32 0.40 6.62 0.468 16.11 0.67 11.7 -98.8 - -
12:20 5 10 150 13.32 0.59 6.61 0.469 16.46 0.61 11.7 -99.5 - -
12:25 5 15 150 13.32 0.79 6.61 0.471 11.21 0.56 11.7 -101 - -
12:30 5 20 150 13.32 0.99 6.6 0.472 8.55 0.54 11.6 -102.2 - -
12:35 5 25 150 13.32 1.19 6.6 0.471 7.54 0.51 11.7 -103.1 - -
12:40 5 30 150 13.32 1.39 6.6 0.471 7.79 0.5 11.6 -103.4 - -
12:45 5 35 150 13.32 1.59 6.6 0.471 7.76 0.49 11.6 -103.5 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Sampler is red/green color blind.

PID = MiniRAE 3000 SN: 592-601595.

Colorimeter = HACH DR850 SN: 070150C51713.
Direct instrument reading with DF of 10 - ferrous Fe = 2.83mg/L
Direct instrument reading with DF of 20 - total Fe = >3.30mg/L

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

Well Casing Volume Conversion

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Well diameter (inches) = gallons per foot 1=0.04;1.5=0.09; 2.5=0.26; 3.5=0.50; 6 =1.47
1.25=0.06;2=0.16; 3=0.37; 4 =0.65

Well Information

Well Location: Well Locked at Arrival:

Condition of Well: Well Locked at Departure:

Well Completion: NA Key Number To Well: NA

ft-bmp = feet below measuring point mS/cm = milliSiemens per centimeter mV = millivolts
in = inches NTU = Nephelometric Turbidity Unit °F = degrees Fahrenheit
ft = feet

mg/L = milligrams per liter °C = degrees Celsius
mL/min = milliliters per minute



Design & Consultancy
for natural and
built assets

& ARCADIS

Grouy
Ndwate, Sampling Log
Page ___ of __——
Date 2 202‘
Weather w

Prelethe._300yazan,

Bra
Foject Name/Location

Well ID _SHH -10-0 - Event #3
SHL A3 P\nt Test “Bevens

Meas;_.,-;ng Pt

eSCription Screen Casing Well Material =S PVC
Static Wt ——— ____ Interval(ftbmp) }\ 1% Diameter in) & 2" esgt
Leve| (fbmp) ——L?‘L Water Column/ i
Mp Elevation o Total Depth (ft-bmp) g l 27 Gallons in Well (g2 ,29 qvq h"\\
Pump Intake (r-omp)ag (g .27 Purge Method: , Sample M\
Pump o s S g EAS)
e M Volume Purged (gal) gsgrsrt\aelﬁisci:be >= Metiod UVRD _—
Sample Time: Lape SHA- 06 ﬁﬁﬁtg e
Start {033 CodeNo. Sampledbyﬁmgkggik(
End  j0.42 B,
rﬁr‘n___'_—'—.-—
e g::wtes Rate Depth to Volume pH Cond. Turbidity | Dissolved Temp. Redox A e;;j
psed ) Water Purged Oxygen e
i0: 03 G (mL/min) (ft) (mL) (Su) {mSicm) (NTU) (mg/L) °c) (mv) Color Odor
T 174 | 9.2 |lo [7.00[0.3949 [\\2 [0.8] [ Ll =50 < Tl S
o \8 W38 11996 194 [(2.97]0.23%3 [0 [053 | 1.5 |-%5.0 o
'_J’o"i \’6; 124 [19.26 3132 - 93[0.3%0 [1-23 [0.38 [1.Y |-q04| - | —
: .-‘po ,,23 174 1@ 20  [uw2{(.92]0.330 1,09 |03 [ VY | -33.0] - -
Hoehd 128 11RY 126 [4/32] A1 0389 [0.8] |02z |y a2l — | —
S0 195 174 |I9.u SH2{q1 10.383 |03 (o265 | 1.3 |-95 4 —
Constituents Sampled Container Number Preservative
Toiml Hetels
i) l"’,‘_t,o\vf’.d Metal2
f—\\\«q,\-hl\'q\
e
NS <N G F DN "\?)8
Well Casing Volumes . 257=0.26 35%=0.50 6"=1.47
Gallons/Foot :;5.0 ;03_06 ;;5= 0.(1)609 372037 4"=065 '
Well Information
Well Location: ] Well Locked at Arrival; ( \;es\ | No
Condition of Well: A Well Locked at Departure: eﬁé) ! No
Well Completion: Flush Mount _/ /Sfick bp Key Number To Well:

Scanned with CamScanner



Groundwater Sampling Log

Project No. 0o Ux3aa
-.__;__‘_____;

Project Namey i xQ
metocaton SR AS Prlot Dewcs

weld  Mw-21-13 ~Bvent _ﬁ‘%

@ ARCADIS |55

Page 2 of e

Date 2 l‘-'l‘ o}

Weather

Measun‘ng Pt.

Description Screen Casing " Well Material ~_>S PVC
Statj —  Interval(rempy MY 1.5 Diameter (in) 2 SS
Leve? (\fl,\_,:,.ii; 10.05 Water Column/ g
Total Depth (rome) N F.5 Galonsinwel  4(,458 ", lo.gd2 3CL\
MP Elevation 7
—  Pumplntake femp) "~ 572 H Purge Method: Sample @
Pump On/off 11\ (o -17: 2 Perstaliic = Method ralo
- Submersible

Sample Time: Label

Volume Purged (gal) i\ . 150 gj m \

Replicate/ - i
Start  ,2:03%  Code No. Sampled bﬁﬁm
End \2'_|5
Time inutes B m -
glapsled Rat D&p;ein \F;;ﬁl;rgs pH Cond. Turbidity D::;g;:id Temp. Redox Appearance
Ty i"“u"‘i"‘ () (mL) (8U) (mSicm) (NTU) | (mgiL) rc) (mv) Color Odor
or et | e6S [obl 7R [0208]39. [12.04] 08 [32.5
ALad R % lieF? [21847.63]0.3550[2.37 1314 ] 0.6 | §5.3
5% 1R (68 [1F0  [3024[7.42 (0353 [0.86 [13.0] 10.0 12,7
4\ 25 168 |iay 4200 7.3 [0333510.59 [14.26]10.6 [37.3
Rl & §i_ € 11LbFE /o0 7.53 [0.3321 (221 [4.30 [j0. [99.(0
i_l‘bi l-xf) L8 [P [550[727 [6.2313 (6.8 [[U.17 |6 |02
LO6 |40 |ib® [ib3Fe  (:320[7.10 [0.3279 |0.%3|[4.0Z]10.7 |16 4
12:00 144 1R [P 1392[7.09 [0.3314 |§.6! [BR 107 [I07.3
Constituents Sampled Container Number Preservative
Cer (hanl |\
V0
TID=06.0 RO & g
Well Casing Volumes
Gallons/F oot 1"=0.04 1.5"=0.09 25°=026 35"=050 6" =147
1.25"=0.06 2°=0.16 3"=037 4"=065
Well Information .
Well Location: Well Locked at Arrival: (Yes_J) / No
Condition of Well; Ve, Gooe\ Well Locked at Departure: (Yes) / No

]
Well Completion: Flush Mount  /  Btick Ub
—

KeyKumber To Well: 2 OB s

Scanned with CamScanner



A ARCADIS

Design & Consultancy
for natural and
built assets

Page ; of =

%
Project NameyL, Well ID _M\\J 2= - Escr\,‘,\d'kg Date 2./ /201{ :
Ocation [ .
M:asunng Pt. d“"‘p‘s rP 10)‘\' /Q»CY‘IS Weather Q\Iﬂ“’\'\-l
SCription Screen | .
ftalic Water ———————_ _ Interval (r-bmp) '\/(_D\S g;sr:eier(in.) SRS _752\510
SVel (h-bmp) | Water Column/ T
MP Elevation \L&L e Depthnbm) "2) & Gallons inL:Jr\T/‘gu 5503 .82 qal
Pump Intake (tomp) Ao (oo |5 ' J
Pump On/of P TF P Purge Method: Sample
=11:01 v Perstall ~ Metod _Gralo
S Ty Lj;:;L olume Purged (gal) (O 950 3(1‘ gu:mgrs{i:be etho o,
i gephcalel e
End : S Sampled b@&ﬂg&“ﬂ(
s
Hies ate Depth to Volu idi i
Elapsed Water B '23 pH Cond. Turbidity | Dissolved| Temp. Redox T
ET‘ (—lm\:f(";") \ (f:)‘ (uf:i) (8U) {mS/cm) (NTU) 0(3?55)" C) {mv) Col:rp :JedL
[16:05 70 Tue 17 o34 \830 6.50 10.37%0 [539 [234 [10.3 [4(,.0[ Yelle] —
1016 HO ol | (629 [lewd](,.55 03U [52 ./ %49 [I6.3 [25.7] welbov]| —
—=-19_ I1\S Wl | i,2D q
1015 20 gy 1oy Taiatel2le-3254142.0 R.OA [ 10325 O —[—
—'!D'\ZC)_-_—- i (L2 33 656 [0.3214[35.0 [ 784 [10.3 [22.9 | — | -
20 el | 1626 (e [6.54 [0 310 2 =3
1025 [70 Q 319 |21.4 7.0 0.3 ?T-q e
o ‘IL"Q le2y  [43%0[6S1 Joo32/2 [ 9855 03 [10.5 |2537] — |
_Lm%s — 'ma 24y Isnalea3fozon (220509103 15 | —1
lpaits T \8{; o 2o 6uyo](o. 52 [0.3200[ 0. RF[S 47 [10.3 (38 | = |
26 uw0](53 [0.3234258 [S~ali0d (K35 = | -
Constituents Sampled Container Numb i
Alkaliniry | TS Total betals, o Fresenvative
Dissalbed Hednls TROD
PoBuaS1 GN: 216163450 S o1
o Yotte Tockhy SNSO05-421Y
850 Golocimadie SN DTFSIS0CE 1313
PiD =0.0 Qo™
Well Casing Volumes
Gallons/Foot 1= 004 15%=0.09 25°=026 35°=050 & =147
1.25"=0.06 2°=0.16 3°=037 4 =065
Well Information N
Well Location: Well Locked at Arrival: ( Yey / No
Condition of Well: \‘P(r% nood 2 Well Locked at Departure: @ / No
Well Completion: Flush Mounl / _ tick UB Key Number To Well: 10

Scanned with CamScanner



Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-2S Date 12/14/2021
Project o I .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 48.0 degrees F and Clear. The wind is blowing NW at 11.4 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material PVvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 482 (ft-bmp) 6211 Column (fty  47-%° well 7.68
Purge Start 12:25 Pump Intake 57.11 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-2S-

Purge End 13:10 Volumes Purged 0.25 Sample ID EVENT#3 Sampled by Desmond Bedard

) . Replicate/
Sample Time 13:10 Gallons Purged 1.92 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TU(I;\?T'?_;)W Oxygen Tempféature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

12:30 0 0 250 14.84 0.33 6.58 0.496 74.2 5.39 115 56.1 - -
12:40 10 10 150 14.84 0.73 6.64 0.311 57.9 4.83 115 40.9 - -
12:45 5 15 150 14.84 0.92 6.64 0.443 31.3 4.6 11.6 39.8 - -
12:50 5 20 150 14.84 1.12 6.65 0.415 21.3 4.22 11.6 36.3 - -
12:55 5 25 150 14.84 1.32 6.66 0.401 18.2 4.09 11.6 36.6 - -
13:00 5 30 150 14.84 1.52 6.67 0.399 17.7 4.07 11.6 34.7 - -
13:05 5 35 150 14.84 1.69 6.66 0.398 17.9 4.04 11.6 34.8 Clear None
Constituent Sampled Container Number Preservative
See COC NA 4 NA
Comments: PID: MiniRAE 3000 - SN: 592-911951

Note: Sampler is red/green color blind.

Initial purge appearance - slight yellow (checked with G. Sheckler) haze; initial purge odor - none.

Final purge appearance - clear and colorless; final purge odor - none.

Colorimeter: Hach DR 850 - SN: 070150C51713
Direct instrument ferrous iron reading with DF=4: 0.66mg/L
Direct instrument total iron reading with DF=4: 1.03 mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1.25=0.06;2=0.16; 3=0.37; 4 =0.65

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47

Well Information

Well Location:

Condition of Well:

Well Locked at Arrival:

Well Locked at Departure:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

Key Number To Well: NA

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mL/min = milliliters per minute

mV

= millivolts

°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-2D Date 12/14/2021
Project o I . ]
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 36.0 degrees F and Clear. The wind is blowing undefined at 0.0 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material PVvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 220 (ft-bmp) 76.16 Column (fty ~ ©0-% well 9.91
Purge Start 10:25 Pump Intake 71.16 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-2D-

Purge End 11:15 Volumes Purged 0.20 Sample ID EVENT#3 Sampled by Desmond Bedard
Sample Time 11:15 Gallons Purged 1.98 gszchage/ AS-DUP-EVENT#3 Sample Type Grab

- Total Depth | Gallons pH P ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y TU(I;\?T'?_;)W Oxygen Tempféature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

10:40 0 0 150 15.20 0.59 6.16 0.227 111.2 6.47 11.4 66.4 - -
10:45 5 5 150 15.20 0.79 6.22 0.237 89.3 5.93 115 53 - -
10:50 5 10 150 15.20 0.99 6.36 0.236 89.7 6.25 115 49.1 - -
10:55 5 15 150 15.20 1.19 6.31 0.237 88.9 6.49 115 53.3 - -
11:05 10 25 150 15.20 1.59 6.26 0.236 90.2 6.52 115 54.3 - -
11:10 5 30 150 15.20 1.78 6.26 0.236 91.3 6.66 115 54.5 Yellow | None
Constituent Sampled Container Number Preservative
See COC NA 4 NA
Comments: PID: MiniRAE 3000 - SN: 592-911951

Note: Sampler is red/green color blind.

Initial purge appearance - mild yellow (check with G. Sheckler) haze; initial purge odor - none.

Final purge appearance - mild yellow (checked with G. Sheckler) haze; final purge odor - none.

Colorimeter: Hach DR 850 - SN: 070150C51713
Direct instrument ferrous iron reading with no dilution: 1.48mgL
Direct instrument total iron reading with DF=5: 0.97mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1.25=0.06;2=0.16; 3=0.37; 4 =0.65

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47

Well Information

Well Location:

Condition of Well:

Well Locked at Arrival:

Well Locked at Departure:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

Key Number To Well:

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mL/min = milliliters per minute

mV

= millivolts

°F = degrees Fahrenheit
°C = degrees Celsius




Design & Cun.wltaﬂcy

2 ARCADIS | g
Groundwater Sampling Log Page ___of
ProfectNa. 30046397 weio  Mw-21-235 -Bent#3 Date 12/ ‘%/ 0
rF:'ﬂrcﬂect Name/Location %HL Aie %DG\‘”C}]Q' ‘?‘\Q\‘ Tesk TDevens Weather Q,u{\;\d
easuring Pt. s ' Casi Well Material PVC
DeSCrlphon ID:;er\?gl (ft-bmp) 5‘ = LO\ Dzls;!:fter(m) Q ___SS
Static Water
Water Column/ B
Level (f-bmp) ,5"” Total Depth (bmp) 21,4l (el, ’Ll Gallonsinwell 45 .8 7.328
MP Elevati '
. on Pump Intake (ft-bmp) 5|ﬁ Purge MemOdPenstalhc - fﬂaequg GYQ\D
ump On/Off 3 HO""]E 4O Volume Purged (gaf) 10 200 m Submersible
3 Other
Sample Time: Label MW-2+35-Replicate/ :
Start [E 25 C:;z;c:ci Sampled by GfO.f_L ?MO/
End If[l_-fo
Time Minutes Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox Appearance
Elapsed Water Purged Oxygen
. (mL/min) (f) (mL) (SU) (mS/cm) (NTU) (ma/L) °c) (mv) Color Odor
r% 4‘1 A [1Fo | 1544 [i530[ 6.3 ({0.223 [38.2[8333 [ 11-0 | 7.3 | Yellows| —
59 114 |70 | 1542 2390 | .F3|0.21%F [93.5 |R.00[10.9 | 635 [fellayfon o
3'5"\ 19 1130 [543  [330] (.28]0.209 [43-1[%.20 [1O.8 [A¢.3 [Yellow
M0y 124 130 [ 1543 Jyogol(,390.200 | 3F.1[F.04 10 [5l.0 vctkm
4:09 2291320 | 1543  [|49930/6.07F |0.19¢ [38.5 |(2.55 [10.7 517 —
=1 139 [ 70 | 540 |5380|(.0% |0.195 |14 ¢ |6.08 |10.F [50.8 | — | —
4:20 |40 [i70 | 541 |6&O| (el |69 |12 F |53 107 [51.9 ] — | —
Constituents Sampled Container Number Preservative
yS1 SN 14FIRIY3L P
Well Casing Volumes
Gallons/Foot 1"=004 1.5%=0.09 25"=026 35"=0.50 6" =147
1.25"=0.06 2"=0.16 3"=0.37 4"=065
Well Information S
Well Location: Well Locked at Arrival: (Yes\' ) / No
Condition of Well: \/ﬁ\\‘ Crood — Well Locked at Departure: (Yes]) / No
Well Completion: Flush Mount | ( \SELBB Key Number ToWell:  200(q

Scanned with CamScanner



GroundWater Sampling Log
Page _D of ___

PI’O‘ec o 2 i
ectNo. 3004 ] weiio MW-21-30 “Eent #3 Date I’Z/I“[/?OZ\

Project Name}Localion

Mea SHL AS Aot "Pevens Weather Suf\ﬁq
Dess:;'l?ognpt Screen Casing Well Material }_PVC
Static wat ———— Interval(tbmp) ,u(nf)gz Diameter (in) Z“
ater
Level (fom Water Column/ i
M:EEI(M ‘p) __H___(g_%___ Total Depth (nomp) 5.3 7 Gallons in Well_{,0.FY l,q,_-HS‘{_\CjLo.\
: evation ———  Pumpintake (tbmp) ~TO 3F  Purge Methodp | azw]%lg (:;T il
"M on/oft_f 2.4l - Y3245 voiume Purged (gal) 10 442 m - Sﬁgﬁ*tlaer‘é?be = =
Samp!e T[me Label REDIICatef Other
gtad" _LELL_ Code No. SampledbMIE(U
Time inutes ate — - Bk
E;lapsted Ral D\ifpatg:o Eilg:: pH Cond. Turbidity Dg;ot\;id Temp. Red Appeiaie
' = (mL/min) (ft) (mL) (SU) (mS/cm) (NTU) (rfig/L) (°c) (mV) Calor QOder
283 19 172 | e [360] 7.25[0.506 [ 371 [04% [ 1.0 |-97.0| Vellowgh _
12.8% 10 [\32 1484 [1320] (.45 [0 .430 [13.4 [0.29 [14.0 [-90. 7] tvwee | -
2R3 11D 1192 | 14.6 Pngol (82f o.4voe] 29 [012 |10 Freod] — |
222130422 [\ F2 [ 190y [3%4] (.29 0.9L0[6.OR [D.23 | 1.O |-o0R] — | —
13- 127 1192 ] 140§ || (ol [0.0576] 492 [00a ;oA FoL3] = [ —
318 139 1\32 | \4.6Y4  [5346[7.03 [p4R05 [4 83 [016 [10] I0LF] -~ |—
3:23 139 [172 [ 144 [6I0R [.83 04481 | 3.59 [ou4 |I11.O |~i0L5 = J| =
Constituents Sampled Container Number BTESErUaTIe
S ©nag |
\ 2] _—
=00 Dpm
Well Casing Volumes
Gallons/Foot 1"=004 15" =0.09 25°=026 35°=050 6= 147
1.25"=0.06 2°=0.16 3 =037 4°=065

Well Information

Well Location: Well Locked at Arrival: (71934 / No
1]

Condition of Well: \ acod — Well Locked at Departure: ____ “es/ | No
Well Completion: Flush Mount /1 Stick UD Key Number To Well: 2 0D(o

Scanned with CamScanner



Design & Consultancy
for natural and
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A ARCADIS

Groundwater Sampling Log

Project No, mq as o

- 42 welio  MW-21-4S ~Bent #3 Date _J%&BIQL__
folect Name/Location L A A
Measuring bt L BVENS Weather _gu_t.ﬂq.f——

Descripj Screen Casi jall X PVC
S SVI:;,- —— Interval ftmp) 49 34 D::Ir:?ter(in.) i AR ::S
Level (rbm Water Column/ i
- EI:\:at'p) A Total Depth (f-bmp) = 19: Gallons in ngl '—"S,Lg?_ , +.299 (3(1\
ion ’
———  Pumpintake omp 54 34 Purge Method: Sampl
Pump On/ott (ZE” -~ B-_ai Volume Purged (gal gﬁgz:zlrtgi:be = Mzcc[t:%g Grab
Sample Time: Label Mw-u-qsf";{g)fééte, Other
Start .
Enad -13-—2-‘-‘; Code No. e . Sampled by Gy a0 S\‘\Q_,d&fr
Time _T”E—__T
gap stez R:t‘ D‘:p;:\e:o \;31;23 pH Cond. Turbidity Déssgved Temp. Redox PO
-——T___ !m rn1n! (ﬂ) (I'I"IL) (SU) mS/c xygen 0,
2 (mS/cm) (NTU) | (mgL) °c) (mv) Color Odor
JTL@‘}'T‘I,SLI 1438 11098] 6.3 |0.90%5 | 28.3 [5.7(o | 1.6 | 20,
258 s 194|433 118481 (,.36]039%5 [134 555 | 118 1 U35
259 1SH [ 14,39 2372 (,.343 0.39) '
(X305 |3, F120.2 1543 | {1.2Z | 423
_3‘1 i 24 1154 1 14.39  |368d G3%]6.3392 L8 53] 1.1 |5).1
131\ |30 [i54 (4.9 4620 | .3 [038F2| \ G
19.4)  I570] €.38]0.3823[ 5.0 [5.3%[11.2 [506.2
Constituents Sampled Container Number Preservative
— e
S| SN-2181039350
- e I
- e —————

Well Casing Volumes
Gallons/Foot 1"=0.04 1.5"=0.09 25°=026 35 =050 TR
1.25"=0.06 2"=0.16 3" =037 elies

Well Information

Well Location: Well Locked at Arrival:
Condition of Well: \)Cﬂjl GDU& Well Locked at Departure:
il CaElEtan Flush Mount _/ __ glick Up) Key Number To Well:

Scanned with CamScanner



Design & Consultancy

& ARCADIS!

[T
Groun
dwater Sampling Log &
Page —
Proj =y -
Pofem - COM% 23972 weno _MW-21- YD -Bwent®3 pate  \2[1HfTD 2
M":Ject Name/Location %ﬁ\_ AS Pilot Teat Deneng Weather Sumﬁw}
asuring pt. . ; pvC
c - Scree Casl : Well Material 2=
S::St:;l’lon —_ 1nlerv:l(ﬂ-bmp) I\(OL‘ 45 Diar::legter(in.) 7I R
ater
Level (ft-bmp) IH.\&Q Total Depth (r-bmp) T 75 \g:l:z:\: :::Lw;; W51, .40 00l
Mp Elevation Pump lnlake(ﬂ-bmp) M(Qq.?f) F’urge Method: l J Sample
Pump On/ot W T e, Peristaltic — Method _C_')&D——————'
& Volume Purged (gal) Submersible
Sample Time: Label Replicate/ Other
gtaﬂ e Sampled by_‘ims\_“ﬁk‘ﬁ(
nd
Time g‘li":le; Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox Appearance
apse Water Purged Oxygen
TE (mUmin) () rn?u (sU) {mS/cm) (NTU) (m‘ﬁﬁﬁ) (c) (mv) Color Doy
“;% S_1iBk [ 1415 [930] aylo.yzxs| Rl [0.69[10.3 |-R2H
51 10 1186 114,05 IR0 | G.3G[0.4333117- o7g | 4.0 |-37.7
86 11D IR [14.9D  [2390[ ¢, 83 [0 432 [ & oMl [[[.0 [-90.3
1201 20 118l [ 4.0 [3370] .33 [0 4308 | 6.(5[D.20 | 11.0 |-924 ﬂ
1.0 JoR 1R [14.0% 4650 GaE [0.430] | 3202 |D2R | 1.1 |-93.
il (30 VR (1405 [558D|6.8b [0.4393[U4r] [ 0.2 | 1.2 |-94.
1213 |33 |8 | 1404 08 L.FF| O 4312|305 |On |||,z |-95 8
—
\ | \
—
Constituents Sampled Container Number Preservative
VS SN *AG103950 e
Well Casing Volumes . . )
T N

Well Information

Well Location:

N

Well Locked at Arrival: (Y,eé)\ / No

S g— \/ eﬂil %&{ (, a Well Locked at Departure: E‘sy / No
e Flush Mount  / é{ck l}}: Key Number To Well: Zm

Scanned with CamScanner



U R | Tolal K DTW (Day D)
&S00 | oux 5.94
0.0 3.\D .52
i 5.00
] D20
V_k:% 2. 2 5'.5-'%
0.7 "3, 2 4. 83
3.0 d.4 14.72
Aiﬁrq 712 1ui}{)ﬂ:
{(o. G 54.%

Scanned with CamScanner



T e

PV AT WS T W B | bullt assets

% 10D
: | ez Sydom On
@- g\-[ FHen ODC 2253 N [mg/L)
) oToa E
| DTN PID (ppm) | Ferrs B
YW -2y .13 )5.05 b.o S
MW -2y, 3 oo
Wl\-lg |5 13 0.0
M\ W-21-2D 15,4 0.0 -
Mw-21-35 0.% 2.2 —
MW-21-3D \ V5. 1
M-11-45] ‘ 2.0 y.4
MW el 6.0 17y 2z
SHM-10006) ig.9¢ | 0.0 .G 54.,%

MimRAE 3000 SN PGMT320 292-91115I

NS SN: 19 101433
Torks SN:5005-47)1y

V81 N 211G Igas0

Scanned with CamScanner



V11 Pro Plua®SN: 18H 100353 Geo fech E@:rd.‘!; Meber v $H: 210304
M KAES P10 =50 92~ T130%3 & ARCADIS | gz

Groundwater Sampling Log
3 Page _I__ of _L
Project No. 0047 5‘72 -0 ?F Well ID 5 /'//‘7 40 ‘ﬂé Date IZ/foZd 7/
Project Name/Location "[/(o wen¢ /fﬁ /,A—?( weather (/atdy:39°F ‘//1'174/7
Measuring Pt. . S n asi aterial v
Descﬁpt?:n 6Q[ ({ In(t;;?::al (R-bmp) '?/ '3 5 ’g/ 3 giamn;er(h.) / 5 el Mtera :;\S/C
Static Wat umi
Level (a.:n;r } 8: 'ﬂ Total Depth (ft-bmp) 3 / : 3 5 2’;::;:3 icr’1I W:|1
MP Elevation Pump Intake (f-bmp) z635 Purge Method: Law f/w Sample 6 7 9
Pump On/Off !3"/.5 Volume Purged (gal) gﬁ;ﬂ:ﬁe Method —Q_
Sample Time: Label | Y4705 Repiica Other M #
peTme Start sz:a Ngoe.l /V /4‘ J___ ampled,b ﬂi
e e P10 @ well oa =ty T
Time Minutes Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox
Elapsed Water Purged Oxygen Appearance
- (mL/min) (ft) (mL) (SU) (mS/cm) (NTU) (mg/L) (°C) (mV) Color Odor
(3:20 | S 1200 | .92 |iw |69 | 12.9<9.678 | .99 | 1.9 |-953 [llear | Aore
B:25 |10 1200 | 7849 Telp [ €3] [ 807 | %98 | .4/ |9.9 |-957 Urar |dipw
2:50 13b (200 [ 16,97 |0 [6.0F [, 90F [3./2.3219.8 [J073 |(leai | Mong
(255 190 1200 | 1g.49 g0 [6.0% |51 2. 4% 3] 9.8 [-1088] (leur | Nerg
(q4:00 |45 1200 | 1997 19000 [6.07 | . 508 13,21 | .32 9.8 |~/0Z% (far | Ve
Constituents Sampled Container Number Preservative
Se0. (OC
tach Cosimeter  ———b  Totlivan_ditec inshrawed reding v/ D5 20 < 2.8
(N D050 5138 T AT A
g’,m"sﬁ?,..f'"" v?-'ﬂ'&;'f @ 25"=026 35" =0.50 6= 1.47
1.25"=0.06 2°=0.16 3"=037 4"=065
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes  / No
Well Completion: Flush Mount / _ Stick Up Key Number To Well:

Scanned with CamScanner




Y43 Pro Plug DSH: 2)6-1001%)
MinRAE 3000 P19 04y 592-9130%3

Groundwater Sampling Log

Geolech 72«///&{///,;% f 2102310
A ARCADIS | &7

vunnnnl-d

[ (

Page ~  of "
Project No. 300%83((20'}; Well ID ML/‘ZI -1§ pate  12/29]2)
Project Name/Location DC PeS AS p’o’(’ Weather ol‘l’f(ﬂf,.' SgoF
Measuri creen asin ell Material ‘/
Dee.:‘cn;:vunngnpt éot(. Isnl;er:al(nm.p) Cf "” 5? gnamfter(n) el Materdl :g\s’c
Static Water ater Colum
Level (-bmp) : m Total Depth (t-bmp) J ? "I Et gal:on: inI W:I‘Ir
MP Elevation Pump Intake (omp) D 1. H"f Purge Method: LW :%wu aa;?‘pls G‘fﬂ-b
Pump On/Off 35 Volume Purged (gal) Ssgrsrl:r'l;r:bl—— T s
Sample Time: Label ”;35 Replicate/ Other HM(/
Stat Code No. N A Sampled bML
End _'Z—' Plﬂ ok Mﬂ[‘ﬂalk non W P
Time gi::;:: Rate D:f::no \F,;omm Turbidity D(l)ssolved Temp Redox Appearance
. (mL/min) (ﬂ)er (unr:_e;d (Su {mS/cm) (NTU) (nxv;?f; (C) (mv) Color Odor
(05 |5 250 [15.60 250 [637 [ 382 [EH 319 [ 4.0 [13.% [ (lear [fMorw
o [10 Joso [15.94 (2600619 [.383 [4.96 [13.63] 9l [(FhT [Uews ifima
s 15 250 153 W0 6AT [L518 [342 (364 [ 1.1 185 [flear [alme |
W:20 |20 [250 [5.33 w0 [b.48 | ,3%8 [ -3 [13.60] 9.2 l'}ﬁ.fa (lear | New
1125 [25[250 [15.3% [62%0 [6.4% | 376 | 67 [3.62] 4.1 (1.6 [(lear [N |
(30 |30 [250 | 15.3% [¢7M][6.98 [ .375 | .84 [13.99] 9.1 [1P6.5 |(ea/ | o
Container Number Preservative

Constituents Sampled

S (0

Hoh DR85S0 (dotimeter

G p30150( O3] —— 2 Tolol_ivon dived i

Fetrous ireh div e

ot reading witbhowe dil lian = Ay dg%&
‘nsrumerd sead; E} with no d.[k Fim= Mo deteckin,

Well Casing Volumes

Gallons/Foot 1°=0.04 2009 25"=0.26 35" =050 6 =147
1.25" = 0.06 =037 4" =0.65
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes |/ No
Well Completion: Flush Mount _/ _ Stick Up Key Number To Wel|:
I

Scanned with CamScanner




V6T Proflus 5412216 o % (’CO’L"(@}L%‘&,'Q‘{” y
MiniRAE3000 P20 - 5p: 542+9/307 3 A ARCADIS |

Groundwater Sampling Log l !
Page ! of

Project No. 500‘-{93‘{'[, Well ID MW"Z’ -’D Date \2/ 29/20 2/
Project Name/Location Of' reins A’S W{/a't Weather Jueftes); 5 ? F
Measuring Pt. . Screen Casi i v pvo
Description .é(( Interval (f-bmp) 6{ 55 - ?”-55 D:asl'rzzer (in.) Z ettere ::\S/
Static Water Water Column/

Level (f-bmp) ] 5- 3 l_'l' Total Depth (r-bmp) 1' 5 5 G:llz:ls ionlgvnell

MP Elevation Pump Intake (romp 66.55 Purge MethdWW ilod = Tpee 61/4( b

Pump On/Off lz 50 Z ‘3 o Volume Purged (gaQ Sﬁrb?n:f:bl Method

3 . Other -
S T E;::l l .30 zzztc:: AJZA‘ Sampled by p P’//Cl k ﬂi
e f1n é wll hsad o0

Time Minutes Rate Depth to Volume pH Turbidity | Dissolved| Temp. Redox Ap
Elapsed Water Purged Oxygen pearance
{mL/min) (ft) (mL) (SU) (mS/cm) (NTU) (mg/L) (C) (mV) Color Odor
12:55 5 1300 | 19.4% [iseo [6.33 | 309 [202 [ [ 4.0 [1S2.Y[ter | fbre
13:06_1 10 {300 [ 15.49 [3000 [633 | .303 16 91867170 [I68.2]clear
13:05 |15 1250 159 [ypl62Z2 [.29% [16.] [£.60[9.0 [1é5. ] [tlea/ |fino
13:00 120 | 250 | [5.99 [5500]6.24 | .29Y4 15 L1909 [ [15%.2c/ear
13:15 25 | 250 1544 [6%5014.20 | 288 [ 13-4 (9.9 [9.0 [151.2 |Uear |fore
13:20 |30 [250 | j5.494 8000 [6.25 [ .Z8% [ [4.5 [9.22[q.( [)59M[/fear |Wiwt
(319 |36 250 | (949 [QS0(6.22 [, 786 [ (ML [9.05] % [BLT |fear  [Hipe
Container Number Preservative

Constituents Sampled

TG T r—— T T D Y Fiagll

($N: 070150(5(43) . Rgpn w0 L VR

Woell Casing Volumes

Galons/F 1°=0.04 15=0.08 25°=026 35" =050 6 = 1.47
o 1.25"=0.06 3=037 4 =065
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes / No
Well Completion: Flush Mount / _ Stick Up Key Number To Well:

Scanned with CamScanner




81

Pro Plus D32 216100)30 Geotech. Tubidf, fefor >S4t 210%510

. A ARCADIS g
AikAE0 P18 50 592-9107 3
Groundwater Sampling Log /
Page __of
Project No. 300 Ys397. O?F Well ID /"IW-Z/'?K Date l?/zf’/z/
Project Name/Location ﬂfyfm AS /ﬂ/,v(' Wedtio: JH9%k f/‘f, 7o
g:::::t?gnpt. 60 L- _LoeC ﬁ::ere:; (-bmp) Z ’ 5 - 62 g;sr:ger(n) Z el Matena :l/:\slc
Static Water Water Column/

Level (-bmp) H . I Total Depth (ft-bmp) Q Gallons in Well
MP Elevation Pump Intake (ft-bmp) 5 "-r' [d Purge Method:

’ > Penistaltic :E —
Pump On/Off l 5 ‘ 32 Z [ 6 l !}'Volume Purged (gal) Submersible

ﬂ/ /4i Other

Sample
Method

Sampled by Dﬁ@éll‘dt

Sample Time: Label l 6-’7’ Replicate/

Start Code No.
End DIV wellrugeh = o a&e?‘at’
Time Minutes Rate Depth to Volume pH Cond. Turbidity | Dissolved| Temp. Redox Appearance
Elapsed Water Purged Oxygen
(mL/min) () (mL) (SV) (mS/cm) (NTU) (mg/L) (°C) (mv) Color Odor
15:3% |5 200 [ |y.20 1000 642 |.648 110% [5.32.13.9 1163.F Mella (Ve
1597 10 [200 | [419  [2000 [6.(9 |.60% [ 99.6 [5,44] 8.9 [142.9 Hipe
£-4% [15 [200 [ 1909 [3m0 [623 [.5¢F [ 80, 115.3H 0.0 [I£1.6 | Yellow [ Aine
16752 20 [200 | (919 |4 [6.23 | -999 [5).2[5.22 4.0 [158.0 [Jelbw [N
15:5F 25| 200 | (409 [5000 [6.23 [ 4986 [Y4EF[51F[ 0.0 [156.2[Yellow | Mine
507 30 200 T TR0 e 23 948 [45.906.0019.0 L1508 1%?& e
16:0%[35 | 200 | IY4.I 0 (622 .44 |50.0 [942 [9,0 [I5(.3 |Yell o | Vine
(6:1Z 1490 [200 | 1449|900 [6.23 [, 438 [46.6 [5.04 9.0 149 |Yellar| Amy
Hfﬁan
gelting
darlC
/aqumj -
w(brsﬂi,rtk,:/dbql"
Constituents Sampled Container Number Preservative
See. (OC
mthtfw‘ltm Falef :/ 55103

,uy_mlmmed re
[Cﬂi n H 1

—

Ha(é, J) K85 (plorimeler
(V- 0201500 51%3)
Walec ae,mwd 71{[@ D A/& X Sm-,/u: 1 ¢ mjl;zzcm ga{a.gb&‘w(

Well Casing Volumes

Gallons/Foot 1°=0.04
1.25" = 0.06

th no ddlulgn -2 5}3y7r

35"=0.50
4" =065

25"=0.26 6" =147

3"=0.37

1.5% =4
=0.

Well Information

Well Locked at Arrival:

Well Location: _____Y& ] 5
o
Condition of Well: Well Locked at Departure:
Well Completion: Flush Mount__/  Stick Up Key Number To Well \—‘\——-—_

Scanned with CamScanner




y)’ll’rbf’/u; nY S/U 216 IODI’?O (D'to"c’(l'\ Tuflar'df‘}{ﬂffp@f/]/:z_foq\ww
/Yini e 30 P10 o5)- 5929103 A ARCADIS | &

Groundwater S ling L

water Sampling Log /1414/..2,_2[) e | o |
Project No. 50()1} 9322 ,D ?,‘: Well ID m Date '2/2?/2 /
Project Name/Location Q*I}GMS )45 pl‘ 0*’ Weather O ; f_}!) F
Measuri : . asin ell Material v
Descript:':?n':,l 'éﬂ(_ ( Interval (ft-bmp) / = é // gnar;egter (o) ™ 2 et etere :;;c

Static Water Water Column/

Level (n-bmp) , LI' 73 Total Depth (t-bmp) 26 . ’ l Gallons in Well

MP Elevation Pump Intake (-bmp) 'Z[ ; /z Purge Method: ‘Qa) ;/Ul(/' Sample 6_ A

' . ’ ' 5 Penstaltic Method rd
Pump On/Off ! 3 Z Y- 8 Volume Purged (gal) Submersrbl
Sample Time: ;::I ‘ l 58 Replicate/ /U A 0 15(9
Code No. / Sampled by 5&@1
—
End PJD @ WM /ﬂdh F

Time Minutes|  Rate Depthto | Volume|  pH Turbidity | Dissolved p | Redox P
Elapsed Water Purged Oxygen

(mLsmin) ( my | (s (mSfcm) (NTU) | (mgn) cc) (mv) Color Odor
118 5 1200 | I4.45 looo [538 | .185 [154.8 [4.66 [ 7.0 [190.Y [idas’ [Nere
(4:23 |10 [200 [ 1945 200 [5.%3 [.189 |%8.] [4.09 | 8.9 [142. 74'; N
4:26 |15 [z00 [ 1995 13000 [S.F | 184 [45.9 [4.0F] 8.9 [143.9 [Yelse? |Now
(4:43 |30 |200 [ u.45 6000 15,55 | 181 (53,7 [4.02] 9.0 |152.5|Yelw? gg
H4:4§ [35 ]200 | [4.45 WO 5. 54 | 181 [49.9 [4.03[9.0 [153.] hw’ e
4:53 [40 [200 [ 1495 3000 [5.95 [ /6]  [44.8 [4.05[4.0 [152.% [tllag? [Nonw
Constituents Sampled Container Number Preservative

Jee  (o(

Hcdf\UMBO (olgrimetey -——~—-,Dhﬂ_1m\_d_a_d__z_:_f_umifm&.n wilhw d# = I, T
(A ovotsocsﬁ?z) ﬁf o= 'Hmf

_—

——

MHLLMR_BMJ@&[H(L{[&L-D oppeated wostly (leue —> sompet 15 rEﬂereeh (ML&L
Well Casing Volumes

Gallons/Foot 1= 0.04 1,522,008 25 =026 35 =050 6 =147
1.25" = 0.06 3" =037 4= 065

Well Information

Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departyre: Yes P No
Well Completion: Flush Mount / _ Stick Up Key Number To Well:

Scanned with CamScanner




K1 fro Plus DS 26 00190

D10 = Ml AE 3000 DN SAT-5075

Gecteck duibidimeter DS 210 7308y

A ARCADIS |&

Design & Consultancy
'u'mnldll‘l

Groundwater Sampling Log | '
Page ~  of
Project No. 300‘{&3({ Z.O ‘?'F Well ID M W - 2/ 9 Date 12 128/202(
Project Name/Location 0@0‘({1,‘; /{5 /I{Ot Weather 0(/3”(05’;} 3"//:
Measuri ; - Screen - Casi rial (/ C
D:sacriptl"‘:npt £ ot ( In‘t:;er:al (f-bmp) 5 / N/ { / A / D;nnger & el Meterl :g\s/
Static Wal Water Column/
Le?lt;I (:V-bt:ep; {L{ ' 6 Z Total Depth (ft-bmp) 6/ ' / / Gaa"::ls in Well
MP Elevation Pump Intake (n-bmp) ;26 o / Purge MemOdPens{alﬁgw 5§l U'{,U‘ hsn:Th‘:: (J'I'ﬂ\- b
Pump onum 1325 /12:1S  volume Purged (gal) Submersrbl__—'
Sample T:me: Label 12:15  Repiicates p- Other 0 M /L
Start Code No. '4 s E VE’U T I{MJ Sampled by 1]
End w UL'[ MM Df
Time g:'l:: Rate D:vpati\erto \;3(:;: pH ond. Turbidity D(l)sxs;;l\;zd Temp. Redox Appearance
(mL/min) () (mL) (SV) (mSicm) (NTU) (mg/L) (°C) (mV) Color Odor
1°30 5 1200 | 463 000 |6.23 | 230 [115 |85 (4.8 [243.2 |Yellm—| Ve
2:00 |35 [200 | (465 (%00 {594 | ,735 [22-6[5.70 [ 26 (164 [rpar [Hme
20540 o0 [ 1463 o [5.99 |25/ 1709157/ |98 [I67.F|deat [4ms
2:10 45 1200 (4.6 |90 15,35 | .229 [22.3]5.6% 9.6 |166.F|eal | Lok
Constituents Sampled Container Number Preservative

YR (0

C./\‘

o

(ol grimeter 0 Hack IR G0 05N 630156 5193 —O Ferrms Trmm direct mdmmd 0

Afufim)> 1. 58w JL

Fotnd. Xran " NI u o ) S 2.‘{5,\1,1“,
Vv
Well Casing Volumes
Gallons/Foot 1% =0.04 15" =009 25"=026 35"=0.50 6= 147
1.25"=0.06 6 3"=037 4" =065
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes / No
Well Completion: Flush Mount /  Stick Up Key Number To Well:

Scanned with CamScanner



151 Mo Dlus 2 SN 180100353 Geofech Lulb'J;"( wtt-DS/f/: 2’0?'3707
030 = MinifE 3000 s 592-9136% 3 A ARCADIS | gz
Groundwater Sampling Log

Page / of I
Project No. j)OO“ngqZO?F Well ID /‘“\/‘2"30

Date ’2/25//203/

Project Name/Location 0PU‘Q;U\,§, /{’S P ' /V( Weather _Qutf M'f / 3‘7,[
Measuring Pt. Screen ! Casing Well Material v ’ C
Description {gﬂ ( Interval (f-bmp) 65 X 5 -?'5 g Diameter (in.) Z ’ . __FSZ
Static Water

Water Column/
Level (r-bmp) ‘3 qu Total Depth {f-bmp) 25 6) 5 Gallons Inl:NeIt
MP Elevation Pump Intake (ft-bmp) ?(2 & Purge Method: ’(TW‘ 4, W Sample 6. 7 b
Pump On/Off Oq 38 [m 5 Volume Purged (gal[ gﬁgﬂglrrs?bl - Method

Sample Time: Label m' !3 Replicate/ oter

gt:dn — Code No. MS, MSD Plﬂ@pcﬁ}m/ ;Zmplgedbyﬂ W

Time Minutes Rate Depth to Volume pH Turbidity | Dissolved Temp. Redox

Elapsed Water Purged Oxygen Appearance

(mL/min) “(ft) (mL) (SU) (mSicm) {NTU) (mgiL) (°C) (mV) Color Odor

0943 |5 1250 | 190l 150 [6.45 LI20 [17.312.10 [4.5 |24 [lleal |ynr
07:98 110 [250 | 40T 2500 |b.46 10T 1197 166 [0 [-32.6 [(lear | Vot
0953 |15 1260 | |9.00 [3%50[6.48 |1 OF [ 141 43 [4.] -40. (leas | More
0938 120 1250 [M-0¢  [8000 (4.9 [[.055 5.7 (1.4 1.0 4.8 [Aear [ Nge
003 125 T260 [19.07 6% [6.60 [1.066 113.2 L 40 1.1 5 4 [({eat | M
0:0§ |30 [250 [id.6T 00 1690 (L4 2140 (€] ["93.9 ((leal |Wme
Constituents Sampled Container

Number Preservative

4 V4
JTa (e '

Totell
-CQ{D-QELMML&MBQISOCSW irect instriumedtads s (oAl VMFZE [)Z ng
% -Mfrru J/j u/ Uy ZO = (.10 moll

Woell Casing Volumes
Gallons/F

oot 1" = 0.04 157=0.09 257=0.26 3.5"=050 6" =147
1.25"=0.08 3" =037 42065
Well Information
Well Location: Well Locked at Arrival: Yes / No
Condition of Well: Well Locked at Departure: Yes / No
Well Completion: FlushMount /  Stick Up Key Number To Well:

Scanned with CamScanner




Y5100 Plus o Sp: i 100353
/"WEJJOO'%[})A/WZ 9093

Groundwater Sampling Log

300483920 F

(n"of'c h furbrk’f& /ICP{'I-DJ'/'/ ALY

A ARCADIS |&

Well ID /W'/"ZI =5

Design & Consultancy
'nrmMilM

Page | _of __{_

vae  APRMPAH 12/2/2/

Project No.
Project Name/Location D?WY‘J A5 P I"’tl Weather (/W‘{;I ;330 F
:)A:::::t?:nm {Di ( ﬁ"m (R-bmp) LH,'H"S?,HS;S,LE&,W Z el Matera fggc
f:!t: (:v-::ep; 13 '6 l Total Depth (f-bmp) Sq r* I 2:::1:: :::lcvn;
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Well Location: Well Locked at Arrival:
Condition of Well: Well Locked at Departure:
Well Completion: Flush Mount Stick Up Key Number To Well:
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Well Completion: Flush Mount /  Stick Up Key Number To Well: |

Scanned with CamScanner



Groundwater Sampling Form

Project Number 30048392 Well ID SHM-10-06 Date 01/19/2022
Project USACE NE Devens Seed TO 8a JV Weather(°F) 43 °F, Partly cloudy, NE winds at 16 mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) 15 Material PVvC
Static Water Total Depth Water Gallons in

Level (ft-bmp) 1938 (ft-bmp) 9.3 Column ity 2992 well 5.48
Purge Start 14:10 Pump Intake 74.3 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 15:12 Volumes Purged Sample ID SHM-10-06-Event5 Sampled by Grace Sheckler
) . Replicate/
Sample Time 15:05 Gallons Purged Code No. NA Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mgi/L) Color Odor
14:24 0 0 172 19.50 0.64 6.44 0.486 137.9 0.99 10.4 -100.3 - -
14:28 4 4 172 19.50 0.82 6.45 0.484 177.5 0.97 10.2 -101.4 - -
14:54 26 30 172 19.50 2.00 6.48 0.477 52.4 0.85 10.1 -106 - -
15:02 8 38 172 19.50 2.36 6.49 0.48 57.8 0.83 10.1 -107.2 | Yellow [ None
Constituent Sampled Container Number Preservative
Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 1 HNO3
Comments: Ferrous Iron 23.4 mg/L
Total Iron >66.6 mg/L
Well Casing Volume Conversion
Well diameter (inches) = gallons per foot 1=0.04;1.5=0.09; 2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06; 2=0.16; 3=0.37; 4 = 0.65
Well Information
Well Location: Well Locked at Arrival: yes
Condition of Well: Good condition Well Locked at Departure: yes
Well Completion: Stick-up Key Number To Well: 2006

ft-bmp = feet below measuring point mS/cm = milliSiemens per centimeter mV = millivolts
in = inches NTU = Nephelometric Turbidity Unit °F = degrees Fahrenheit
ft = feet mg/L = milligrams per liter °C = degrees Celsius

mL/min = milliliters per minute




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-1S Date 01/19/2022

Project USACE NE Devens Seed TO 8a JV Weather(°F) 39 °F, Sunny, NE winds at 18 mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) Material pvC

Static Water Total Depth Water Gallons in

Level (ft-bmp) ~ 16-36 (ft-bmp) 574 Column (fty 4104 well 6.67

Purge Start 12:46 Pump Intake 52.4 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 13:43 Volumes Purged Sample ID MW-21-1S-Event5 Sampled by Grace Sheckler
) . Replicate/
Sample Time 13:29 Gallons Purged Code No. NA Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mgi/L) Color Odor

12:54 0 0 172 16.86 0.36 6.59 0.211 234.8 11.14 8.9 171.2 - -
13:01 7 7 172 16.89 0.68 6.46 0.209 60.3 10.36 9.1 185.4 - -
13:07 6 13 172 16.89 0.95 6.39 0.206 46.5 10 9.1 189.1 - -
13:14 7 20 172 16.88 1.27 6.36 0.206 68.2 9.7 9.2 190.6 - -
13:21 7 27 172 16.88 1.59 6.32 0.205 54.1 10.13 9.3 197.5 Clear None
Constituent Sampled Container Number Preservative

Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 1 None

BOD 1L Plastic 1 None

Comments: Ferrous Iron = 0.09 mg/L

Total Iron =0.12 mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location:

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

Key Number To Well:

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

Well Locked at Arrival: yes

Well Locked at Departure: yes

2006

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius



Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-1D Date 01/19/2022

Project USACE NE Devens Seed TO 8a JV Weather(°F) 39 °F, Sunny, NE winds at 18 mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) Material pvC

Static Water Total Depth Water Gallons in

Level (ft-bmp) 1689 (ft-bmp) 7155 Column (fty 2466 well 8.88

Purge Start 10:30 Pump Intake 66.55 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 12:08 Volumes Purged Sample ID MW-21-1D-Event5 Sampled by Grace Sheckler
) . Replicate/ MW-21-1D-Event 5-
Sample Time 11:48 Gallons Purged Code No. Dup Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mg/L) Color Odor

10:40 0 0 174 16.81 0.46 6.72 0.362 262.9 7 8.2 40.3 - -
10:49 9 9 174 16.78 0.87 6.34 0.349 235.6 7.31 8.4 51.3 - -
10:55 6 15 174 16.76 1.15 6.28 0.347 152.9 7.93 8.6 54.3 - -
11:02 7 22 174 16.76 -- 6.27 0.343 375 8.11 8.6 55 - -
11:08 6 28 174 16.76 1.75 6.26 0.343 202.6 9.71 8.8 57.2 - -
11:15 7 35 174 16.76 2.07 6.26 0.339 147.2 8.5 8.8 56.2 - -
11:19 4 39 174 16.76 2.26 6.27 0.338 171.3 8.69 8.7 59.3 - -
11:25 6 45 174 16.76 2.53 6.26 0.339 60.1 8.84 8.8 58 Clear None
Constituent Sampled Container Number Preservative

Dissolved Metals 250mL HDPE Plastic 2 HNO3
Total Metals 250mL HDPE Plastic 2 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 2 None

BOD 1L Plastic 2 None

Comments: Ferrous Iron = 1.49 mg/L

Total Iron =4.9 mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location:

Well Locked at Arrival: yes

Condition of Well: Good condition

Well Locked at Departure: yes

Well Completion: Stick-up

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

Key Number To Well: 2006

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-2S Date 01/20/2022

Project USACE NE Devens Seed TO 8a JV Weather(°F) 35 °F, Overcast, SE winds at 7 mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) Material pvC

Static Water Total Depth Water Gallons in

Level (ft-bmp) 1468 (ft-bmp) 62.12 Column (fty 4744 well (e

Purge Start 11:50 Pump Intake 57.12 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 12:49 Volumes Purged Sample ID MW-21-2S-Event 5 Sampled by Grace Sheckler
) . Replicate/
Sample Time 12:35 Gallons Purged Code No. NA Sample Type Grab
- Total Depth | Gallons pH P ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mgi/L) Color Odor

11:59 0 0 180 14.69 0.43 6.35 0.42 206.8 5.51 9.2 59.2 - -
12:05 6 6 180 14.69 0.71 6.35 0.381 227.3 5.42 9.1 54.4 - -
12:11 6 12 180 14.69 1.00 6.34 0.356 229 5.63 9.2 50.2 - -
12:18 7 19 180 14.69 1.33 6.35 0.323 111.2 6.09 9.2 45.7 - -
12:23 5 24 172 14.69 1.56 6.36 0.304 106.4 6.32 9.3 43.4 - -
12:28 5 29 172 14.69 1.79 6.34 0.305 117.9 6.55 9.2 44.4 Clear None
Constituent Sampled Container Number Preservative

Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 1 None

BOD 1L Plastic 1 None

Comments: Ferrous Iron = 1.65 mg/L

Totally Iron =3.1

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location:

Well Locked at Arrival: yes

Condition of Well: Good condition

Well Locked at Departure: yes

Well Completion: Stick-up

Key Number To Well: 2006

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-2D Date 01/20/2022

Project USACE NE Devens Seed TO 8a JV Weather(°F) 36 °F, Partly Sunny, SE winds at 11 mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) Material pvC

Static Water Total Depth Water Gallons in

Level (ft-bmp) 489 (ft-bmp) 76.15 Column (fty 6126 well 9.95

Purge Start 12:50 Pump Intake 71.15 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 13:55 Volumes Purged Sample ID MW-21-2D-Event5 Sampled by Grace Sheckler
) . Replicate/
Sample Time 13:38 Gallons Purged Code No. NA Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mg/L) Color Odor

12:56 0 0 114 14.91 0.18 6.56 0.16 180.5 7.74 9.1 144 - -
13:01 5 5 114 14.91 0.33 6.25 0.16 1441 7.6 9.1 165.1 - -
13:05 4 9 114 14.91 0.45 6.14 0.159 30.9 7.38 9.1 1741 - -
13:11 6 15 114 14.90 0.63 6.04 0.157 1111 7.53 8.6 182.5 - -
13:17 6 21 114 14.90 0.81 5.98 0.155 140.7 7.8 8.3 189.8 - -
13:23 6 27 114 14.90 0.99 5.95 0.154 129.7 7.74 7.5 192.5 Clear None
Constituent Sampled Container Number Preservative

Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 1 None

BOD 1L Plastic 1 None

Comments: Ferrous Iron = 0.09 mg/L

Total Iron =1.04

Peri pump batteries were dying/dead while sampling this well, flow rate was not consistent and had to use car battery to finish collecting

samples since the courier was here

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1.25=0.06;2=0.16; 3=0.37; 4= 0.65

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47

Well Information

Well Location:

Well Locked at Arrival: yes

Condition of Well: Good condition

Well Locked at Departure: yes

Well Completion: Stick-up

ft-bmp = feet below measuring point

in = inches
ft = feet

Key Number To Well: 2006

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter

mL/min = milliliters per minute

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-3S Date 01/20/2022
Project USACE NE Devens Seed TO 8a JV Weather(°F) 34 °F, Overcast, E winds at 6 mph
Name/Location ’ ’ ’
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 217 (ft-bmp) 61.31 Column (fty 4614 well 75
Purge Start 09:56 Pump Intake 56.31 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment

Purge End 10:40 Volumes Purged Sample ID MW-21-3S-Event 5 Sampled by Grace Sheckler

) . Replicate/
Sample Time 10:33 Gallons Purged Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

10:01 0 0 180 15.23 0.24 7.02 0.243 217.6 14.53 9 154.9 - -
10:07 6 6 180 15.24 0.52 6.43 0.246 2344 14.59 9.2 152.3 - -
10:12 5 11 180 15.24 0.76 6.19 0.245 1451 11.79 9.3 139.4 - -
10:18 6 17 180 15.24 1.05 6.09 0.24 87.6 1151 9.3 132.4 - -
10:22 4 21 180 15.24 1.24 6.05 0.238 76 11.34 9.4 129.6 - -
10:28 6 27 180 15.24 1.52 6.02 0.236 74.2 11.22 9.4 125.8 Clear None
Constituent Sampled Container Number Preservative
Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 1 None

Comments:

Well cap was off prior to opening

Ferrous Iron = 0.26 mg/L

Total Iron =0.29 mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4 =0.65

Well Information

Well Location:

Well Locked at Arrival: yes

Condition of Well: Good condition

Well Locked at Departure: yes

Well Completion: Stick-up

Key Number To Well:

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

2006

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-3D Date 01/20/2022
Project USACE NE Devens Seed TO 8a JV Weather(°F) 34 °F, Overcast, SE winds at 7 mph
Name/Location ’ ’ ’
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 40 (ft-bmp) 75.76 Column (fty 6126 well 9.95
Purge Start 10:50 Pump Intake 70.76 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
Purge End 11:43 Volumes Purged Sample ID MW-21-3D-Event5 Sampled by Grace Sheckler
) . Replicate/
Sample Time 11:31 Gallons Purged Code No. NA Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mg/L) Color Odor
10:56 0 0 150 14.52 0.24 6.3 0.454 114.2 1.58 8.9 -86.3 - -
11:02 6 6 150 14.52 0.48 6.31 0.448 103.4 1.27 8.7 -91.9 - -
11:11 9 15 150 14.50 0.83 6.29 0.45 70 1.17 8.7 -92.5 - -
11:16 5 20 150 14.50 1.03 6.3 0.434 62.1 117 8.3 -90.7 - -
11:20 4 24 150 14.50 1.19 6.27 0.426 52.8 1.16 8 -82.7 - -
11:28 8 32 150 14.50 151 6.24 0.416 447 1.18 7.3 -83.1 Yellow None
Constituent Sampled Container Number Preservative
Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Alkalinity, Total Dissolv 500 mL Plastic 1 None
Comments: Ferrous Iron = 19.2 mg/L
Total Iron =53.4
Well Casing Volume Conversion
Well diameter (inches) = gallons per foot 1=0.04;1.5=0.09; 2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06; 2=0.16; 3=0.37; 4 = 0.65
Well Information
Well Location: Well Locked at Arrival: yes
Condition of Well: Good condition Well Locked at Departure: yes
Well Completion: Stick-up Key Number To Well: 2006
ft-bmp = feet below measuring point mS/cm = milliSiemens per centimeter mV = millivolts
in = inches NTU = Nephelometric Turbidity Unit °F = degrees Fahrenheit
ft = feet mg/L = milligrams per liter °C = degrees Celsius

mL/min = milliliters per minute




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-4S Date 01/19/2022
Project o — .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 39.9 degrees F and Partly Cloudy. The wind is blowing S/SW at 10.3 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 1468 (ft-bmp) 59.8 Column (fty %12 well 733
Purge Start 13:50 Pump Intake 54.8 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment

Purge End 15:05 Volumes Purged 0.59 Sample ID MW-21-4S Sampled by Desmond Bedard

) . Replicate/
Sample Time 15:05 Gallons Purged 4.36 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

13:55 0 0 220 14.68 0.29 6.21 0.438 134.2 8.49 9.3 128.9 - -
15:00 65 65 220 14.68 4.07 5.19 0.434 19.6 7.53 8.8 202.3 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Field parameters were not recorded during purging because sampler was helping the trucker remove the trailer from the Site during

purging - parameters assumed stabilized.
Note: Sampler is red/green colorblind.

Initial purge appearance - yellow ; initial purge odor - none.
Final purge appearance - clear; final purge odor - none.

DR900 colorimeter direct instrument readings (each with no dilution) - Total Iron = 13mg/L; Ferrous Iron = .02mg/L.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4 =0.65

Well Information

Well Location:
Condition of Well:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

Well Locked at Arrival:

Well Locked at Departure:

Key Number To Well: NA

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mL/min = milliliters per minute



Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-4D Date 01/19/2022
Project USACE NE Devens Seed TO 8a JV Weather(°F) 34.0 degrees F and Mostly Cloudy
Name/Location : :
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 432 (ft-bmp) ra.at Column (fty  904° well 9.82
Purge Start 12:19 Pump Intake 69.77 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-4D-

Purge End 12:54 Volumes Purged 0.22 Sample ID EVENT#5 Sampled by Desmond Bedard

) . Replicate/
Sample Time 12:54 Gallons Purged 2.18 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

12:24 0 0 150 14.33 0.20 6.57 0.407 25.1 0.81 8.7 -73.4 - -
12:29 5 5 250 14.33 0.53 6.6 0.386 16.7 0.63 8.6 -81.4 - -
12:34 5 10 250 14.33 0.86 6.62 0.377 18.3 0.57 8.6 -85.3 - -
12:39 5 15 250 14.33 1.19 6.62 0.376 143 0.56 8.5 -86.2 - -
12:44 5 20 250 14.33 1.52 6.63 0.378 143 0.53 8.6 -87.5 - -
12:49 5 25 250 14.33 1.85 6.63 0.379 14.2 0.52 8.6 -88.4 Clear None
Constituent Sampled Container Number Preservative
See COC NA NA NA
Comments: Note: Sampler is red/green colorblind.

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

DR900 colorimeter direct instrument readings (each with Dilution Factor of 20) - Total Iron =3.18mg/L; Ferrous Iron = 1.75mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location:

Condition of Well:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival:

Well Locked at Departure:

Key Number To Well:

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

NA

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID SHM-10-06 Date 02/17/2022
Project o I )
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 60 degrees F and Clear. The wind is blowing NE at 16 mph.
Measuring Pt. . Screen ) Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) 15 Material PVC
Static Water Total Depth (ft- Water Gallons in
Level (ft-bmp) 1874 bmp) 77.16 Column@fty 2902 well 539
. Pump Intake (ft- Sample
MP Elevation bmp) 72.76 Purge Method Low-Flow Method
Sample Time 11:26 Volumes Purged Sample ID SHM-10-06 Sampled by Grace Sheckler
. Replicate/ SHM-10-06-Event 6-
Purge Start 10:34 Gallons Purged Code No. MS(MSD)
Purge End 12:04
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\él;gu;zz Elapsed mli?rt:in to Water| Purged | (standard Co(r:}?g/cct%/)lty Tu(;\lb.ll.al)ty Oxygen Temp:e(r:ature R((:;J\c;)x
p Minutes (ft) units) (mgl/L) Color Odor
10:39 0 0 150 18.79 0.20 6.78 0.548 57.53 2.57 111 -281.9 Clear None
10:46 7 7 150 18.79 0.48 6.55 0.527 131.16 1.45 111 -325.9 Clear None
10:54 8 15 150 18.79 0.79 6.49 0.532 38.21 1.09 11 -341.6 Clear None
10:59 5 20 150 18.79 0.99 6.47 0.53 79.32 1 10.9 -350 Clear None
11:06 7 27 150 18.79 1.27 6.44 0.529 23.44 0.93 10.9 -348.6 Clear None
11:13 7 34 150 18.79 1.55 6.46 0.533 52.98 0.89 11.2 -352.7 Clear None
11:20 7 41 150 18.79 1.82 6.47 0.53 36.65 0.84 10.9 -351.4 Clear None
Constituent Sampled Container Number Preservative
Alkalinity,Anions,Total Dissol 250mL HDPE Plastic 2 None
Dissolved Metals 250mL HDPE Plastic 3 HNO3
Total Metals 250mL HDPE Plastic 3 HNO3
Total Organic Carbon 40 mL Glass 6 H2S04
Comments: Ferrous Iron = 31.4
Total Iron =58.2
Well Casing Volume Conversion
Well diameter (inches) = gallons per foot 1=0.0415=0.092.5=0.263.5=0.506 =1.47
1.25=0.062=0.16 3=0.374=0.65
Well Information
Well Location: SHL Well Locked at Arrival: yes
Condition of Well: Good condition Well Locked at Departure: yes
Well Completion: Stick-up Key Number To Well: 2006

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit

mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-1S Date 02/16/2022

Project USACE NE Devens Seed TO 8a JV Weather(°F) 30s °F, Windy, winds at mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) Material pvC

Static Water Total Depth Water Gallons in

Level (ft-bmp) 235 (ft-bmp) 55.4 Column (fty #4005 well 6.51

Purge Start 12:05 Pump Intake 50.4 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 13:15 Volumes Purged Sample ID MW-21-1S-Event 6 Sampled by Grace Sheckler
) . Replicate/
Sample Time 12:50 Gallons Purged Code No. NA Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mgi/L) Color Odor

12:11 0 0 140 15.68 0.22 7.11 0.317 35.96 2.76 7.9 -338.4 - -
12:16 5 5 140 15.68 0.41 6.89 0.326 73.63 1.52 7.8 -409.1 - -
12:21 5 10 140 15.57 0.59 6.75 0.331 26.2 1.16 8.4 -441.3 - -
12:29 8 18 140 15.68 0.89 6.66 0.332 77.71 0.96 8.6 -460.7 - -
12:33 4 22 140 15.68 - 6.64 0.331 52.23 0.89 8.6 -455.8 - -
12:38 5 27 140 15.68 - 6.62 0.329 2.32 0.89 8.5 -441.5 - -
12:43 5 32 140 15.68 - 6.58 0.329 50.27 0.84 8.7 -394.3 Clear None
Constituent Sampled Container Number Preservative
Alkalinity,Anions,Total Dissol 250mL HDPE Plastic 2 None

Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3

BOD 1L Plastic 1 None
Total Organic Carbon 40 mL Glass 2 H2S04

Comments: Total Iron =ND

Ferrous Iron = 0.07 mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location: SHL

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival: yes

Well Locked at Departure: yes

Key Number To Well: 2006

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-1D Date 02/16/2022

Project USACE NE Devens Seed TO 8a JV Weather(°F) 30s °F, Windy, winds at mph

Name/Location ’ ’ ’

Measuring Pt. . . Casing Well Casing

Description Top of Inner Casing MP Elevation Diameter (in) Material PVvC

Static Water Total Depth Water Gallons in

Level (ft-bmp) 1568 (ft-bmp) 711 Column (fty 2242 well 9.01

Purge Start 10:13 Pump Intake 66.1 Purge Method Low-Flow Purge Peristaltic

’ (ft-bmp) ’ Equipment
Purge End 11:21 Volumes Purged Sample ID MW-21-1D-Event 6 Sampled by Grace Sheckler
) . Replicate/
Sample Time 10:57 Gallons Purged Code No. NA Sample Type Grab
. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guézz Elapsed mRL?rtnein to Water| Purged | (standard Co('ﬁgg%/)”y Tl'g\le'?J')ty Oxygen Tempfcrature R(?:]i\(;;(
p Minutes (ft) units) (mgi/L) Color Odor

10:23 0 0 160 15.70 0.42 6.07 0.415 133.17 3.55 9.1 -221.4 - -
10:33 10 10 160 15.70 0.85 6.06 0.42 187.18 4.27 9 -207.2 - -
10:38 5 15 160 15.70 1.06 6.06 0.422 193.6 4.27 9.3 -208 - -
10:43 5 20 160 15.70 1.27 6.07 0.421 163.44 4.43 9 -194.9 - -
10:49 6 26 160 15.70 1.52 6.05 0.421 182.93 4.6 8.9 -193.5 - -
10:53 4 30 160 15.70 1.69 6.09 0.424 137.11 4.64 9.1 -188.2 | Clear None
Constituent Sampled Container Number Preservative
Alkalinity,Anions,Total Dissol 250mL HDPE Plastic 2 None

Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250 mL Glass 1 HNO3
Total Organic Carbon 40 mL Glass 2 H2S04

BOD 1L Plastic 1 None

Comments: Ferrous Iron = 0.6 mg/L

Total Iron = ND

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location: SHL

Well Locked at Arrival: yes

Condition of Well: Good condition

Well Locked at Departure: yes

Well Completion: Stick-up

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

Key Number To Well: 2006

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius



Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-2S Date 02/16/2022
Project o I .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 35.0 degrees F and Clear. The wind is blowing S/SW at 10.3 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 446 (ft-bmp) 62.12 Column ity 4766 well 774
Purge Start 09:55 Pump Intake 57.12 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-2S-

Purge End 10:40 Volumes Purged 0.34 Sample ID EVENT#6 Sampled by Desmond Bedard

) . Replicate/
Sample Time 10:40 Gallons Purged 2.62 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

10:00 0 0 220 14.50 0.29 6.48 0.617 18.19 1.99 8.2 115.4 - -
10:05 5 5 220 14.50 0.58 6.47 0.599 19.23 2.18 8.1 115 - -
10:15 10 15 220 14.50 1.16 6.47 0.526 17.42 5.76 8.2 126.1 - -
10:20 5 20 220 14.50 1.45 6.46 0.506 16.99 6.39 8.3 133.7 - -
10:25 5 25 220 14.50 1.74 6.46 0.48 17.22 6.86 8.4 142.2 - -
10:30 5 30 220 14.50 2.03 6.45 0.467 17.03 7.34 8.3 151.2 - -
10:35 5 35 220 14.50 2.32 6.45 0.465 17.18 7.53 8.5 155.9 Clear None
Constituent Sampled Container Number Preservative
See COC NA 7 NA
Comments: PID —> MiniRAE 3000 - SN:592-914328

Note: Sampler is red/green color blind.

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

DR900 colorimeter direct instrument readings—> ferrous iron with no dilution = non detect; total iron with no dilution = non detect.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4 =0.65

Well Information

Well Location:

Condition of Well:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival:

Well Locked at Departure:

Key Number To Well:

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

NA

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-2D Date 02/16/2022
Project o I .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 36.1 degrees F and Clear. The wind is blowing S/SW at 10.3 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material pvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 1468 (ft-bmp) 76.16 Column (fty 6148 well 9.99
Purge Start 11:40 Pump Intake 71.16 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-2D-

Purge End 12:25 Volumes Purged 0.29 Sample ID EVENT#6 Sampled by Desmond Bedard

) . Replicate/
Sample Time 12:25 Gallons Purged 2.85 Code No. NA Sample Type Grab

- Total Depth | Gallons pH P ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

11:45 0 0 240 14.71 0.32 6.77 0.197 15.77 8.88 9.1 165.6 - -
11:50 5 5 240 14.71 0.63 6.74 0.195 14.89 8.81 8.9 170.8 - -
11:55 5 10 240 14.71 0.95 6.48 0.198 14.33 8.04 8.8 184.8 - -
12:00 5 15 240 14.71 1.27 6.14 0.202 14.21 6.17 8.8 181.9 - -
12:05 5 20 240 14.71 1.59 6.07 0.205 941 5.48 8.8 170.6 - -
12:10 5 25 240 14.71 1.90 6.06 0.206 8.92 5.33 8.9 170.9 - -
12:15 5 30 240 14.71 2.22 6.04 0.207 8.32 5.41 8.8 169.9 - -
12:20 5 35 240 14.71 2.54 6.03 0.207 8.12 5.55 8.9 170.2 Clear None
Constituent Sampled Container Number Preservative
See COC NA 7 NA
Comments: PID —> MiniRAE 3000 - SN:592-914328

Note: Sampler is red/green color blind.

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

DR900 colorimeter direct instrument readings—> ferrous iron with no dilution = .23mg/L; total iron with no dilution = .36mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1.25=0.06;2=0.16; 3=0.37; 4 =0.65

1=0.04;,1.5=0.09;2.5=0.26; 3.5=0.50; 6 = 1.47

Well Information

Well Location:

Condition of Well:

Well Locked at Arrival:

Well Locked at Departure:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

Key Number To Well: NA

mS/cm = milliSiemens per centimeter

NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mL/min = milliliters per minute

mV

= millivolts

°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-3S Date 02/16/2022

Zroject . USACE NE Devens Seed TO 8a JV Weather(°F) 30s °F, Windy, winds at mph.

ame/Location

g:ss:;gt?gnpt. Top of Inner Casing MP Elevation gia:rinne%er (in) :\IAV::LE;Sing PVvC

f;?,téf (\fl\t/abt r?:p) 14.86 (Tf?-tSrInDpipth 61.3 Py (fy 2644 \(/E‘V{jlellllOnS "7

Purge Start 13:50 Pump Intake 56.3 Purge Method Low-Flow Purge Peristaltic

(ft-bmp) Equipment

Purge End 14:49 Volumes Purged Sample ID MW-21-3S-Event 6 Sampled by Grace Sheckler
Sample Time 14:35 Gallons Purged gszcha?/ NA Sample Type Grab

Time | MnUeS | ciapeed | | RaE \igWater| Purgea | (standara |Conductivty |uridity | TECCRS | Temperature | Redoy || APPETENCe

Minutes (ft) units) (mg/L) Color Odor

13:54 0 0 140 14.90 0.15 7.37 0.264 65.93 10.8 8.2 -74.2 - -
14:00 6 6 140 14.90 0.37 6.87 0.263 125.44 10.73 8.5 -94.2 - -
14:05 5 11 140 14.90 0.55 6.69 0.254 171.99 10.79 8.6 -99.8 - -
14:10 5 16 140 14.90 0.74 6.57 0.244 274.48 10.9 8.6 -97.6 - -
14:14 4 20 140 14.90 0.89 6.49 0.243 114.36 10.92 8.4 -94.6 - -
14:19 5 25 140 14.90 1.07 6.44 0.234 111.29 11.02 8.5 -93.9 - -
14:23 4 29 140 14.90 1.22 6.4 0.231 28.43 10.99 8.5 -91.3 - -
14:28 5 34 140 14.90 1.41 6.37 0.23 148.23 11 8.6 -88.9 Clear None
Constituent Sampled Container Number Preservative
Alkalinity,Anions,Total Dissol 250mL HDPE Plastic 2 None

Dissolved Metals 250mL HDPE Plastic 1 HNO3
Total Metals 250mL HDPE Plastic 1 HNO3
Total Organic Carbon 40 mL Glass 2 H2S04

Comments:
Total Fe =0.13 mg/l

Ferrous Fe = 0.06 mg/l

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location: SHL

Condition of Well: Good condition

Well Completion: Stick-up

ft-bmp = feet below measuring point
in = inches

ft = feet

mL/min = milliliters per minute

Well Locked at Arrival: yes

Well Locked at Departure: yes

Key Number To Well: 2006

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

mV = millivolts
°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-3D Date 02/16/2022
Project o I .
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 37.2 degrees F and Clear. The wind is blowing S/SW at 10.3 mph.
Measuring Pt. . . Casing Well Casing
Description Top of Inner Casing MP Elevation Diameter (in) Material PvC
Static Water Total Depth Water Gallons in
Level (ft-bmp) 422 (ft-bmp) 7575 Column (fty 6158 well 10
Purge Start 13:24 Pump Intake 70.75 Purge Method Low-Flow Purge Peristaltic
’ (ft-bmp) ’ Equipment
. MW-21-3D-

Purge End 14:19 Volumes Purged 0.29 Sample ID EVENT#6 Sampled by Desmond Bedard

) . Replicate/
Sample Time 14:19 Gallons Purged 291 Code No. NA Sample Type Grab

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;guéiﬁj Elapsed mRL?rtnein to Water| Purged | (standard Co(';jgf;%/)”y TL&L‘bT'?J')ty Oxygen Tempfcrature R(?:]i\(;;(

p Minutes (ft) units) (mg/L) Color Odor

13:29 0 0 200 14.25 0.26 6.49 0.43 134.28 1.24 8.9 -7.1 - -
13:34 5 5 200 14.25 0.53 6.51 0.436 51.29 0.82 8.9 -12.3 - -
13:39 5 10 200 14.25 0.79 6.52 0.435 39.58 0.86 8.7 -14.8 - -
13:49 10 20 200 14.25 1.32 6.53 0.421 36.55 0.89 9.3 -16.4 - -
13:54 5 25 200 14.25 1.59 6.53 0.415 28.27 0.92 8.8 -15.5 - -
13:59 5 30 200 14.25 1.85 6.52 0.41 34.12 0.96 9.2 -13.2 - -
14:04 5 35 200 14.25 211 6.52 0.412 29.96 0.99 9.3 -13 - -
14:09 5 40 200 14.25 2.38 6.5 0.409 30.71 1.04 9.3 -12.9 - -
14:14 5 45 200 14.25 2.64 6.5 0.391 30.22 1.03 9.3 -14.2 Yellow [ None
Constituent Sampled Container Number Preservative
See COC NA 6 NA
Comments: PID —> MiniRAE 3000 - SN:592-914328

Note: Sampler is red/green color blind.

Initial purge appearance - yellow; initial purge odor - none.

Final purge appearance - yellow; final purge odor - none.

DR900 colorimeter direct instrument readings—> ferrous iron with a dilution factor of 20 = 1.38mg/L; total iron with a dilution factor of 20 =

1.65mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.04;15=0.09; 25=0.26; 3.5=0.50; 6 = 1.47
1.25=0.06;2=0.16; 3=0.37; 4= 0.65

Well Information

Well Location:

Condition of Well:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival:

Well Locked at Departure:

Key Number To Well:

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

NA

mV

= millivolts

°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-4S Date 02/17/2022
Project USACE NE Devens Seed TO 8a JV Weather(°F) 40s F, heavy winds, overcast
Name/Location ! y ' ’
Measuring Pt. . Screen ) Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC
Static Water Total Depth (ft- Water Gallons in
Level (f-bmp) 1397 bmp) 59.8 Column(fty ~ 4°88 well 7.45
. Pump Intake (ft- Sample
MP Elevation bmp) 54.8 Purge Method Low-Flow Method Low-Flow
Sample Time 12:55 Volumes Purged  0.43 Sample ID MW-21-4S- Sampled by Desmond Bedard
P : 9 : P EVENT#6 pied by
Purge Start 12:15 Gallons Purged 3.17 Replicate/
’ ' Code No.
Purge End 12:55
. Total Depth | Gallons pH L . ... |Dissolved Appearance

Time '\é;gu;iz Elapsed mRL?r:ﬁn to Water| Purged | (standard Co(rr'r?gfctr'r\]')'ty Tu(;\leTlJ)ty Oxygen Tempféature R(?g 3;(

p Minutes (ft) units) (mgi/L) Color Odor
12:20 0 0 300 14.09 0.40 6.01 0.449 151.22 1.93 111 65.4 Clear None
12:30 10 10 300 14.09 1.19 6 0.447 93.82 1.39 111 34.2 Clear None
12:35 5 15 300 14.09 1.59 6 0.444 37.98 1.26 11 31.4 Clear None
12:40 5 20 300 14.09 1.98 6 0.439 17.13 1.04 11.2 295 Clear None
12:45 5 25 300 14.09 2.38 5.99 0.436 16.46 0.97 11.2 28.3 Clear None
12:50 5 30 300 14.09 2.77 5.99 0.434 15.88 0.94 111 29.2 Clear None
Constituent Sampled Container Number Preservative
See COC NA 5 NA
Comments: PID —> MiniRAE 3000 - SN:592-914328

Note: Sampler is red/green color blind.

Initial purge appearance - yellow; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

DR900 colorimeter direct instrument readings—> ferrous iron with dilution factor of 10 = .40mg/L; total iron with dilution factor of 10 =

.84mgl/L.

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.0925=0.263.5=0.506 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Condition of Well:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Well Locked at Arrival:

Well Locked at Departure:

Key Number To Well:

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

NA

mV

= millivolts

°F = degrees Fahrenheit
°C = degrees Celsius




Groundwater Sampling Form

Project Number 30048392 Well ID MW-21-4D Date 02/17/2022
Project o N ;
Name/Location USACE NE Devens Seed TO 8a JV Weather(°F) 45.0 degrees F and Clear. The wind is blowing S/SW at 12.7mph
Measuring Pt. . Screen ) Casing Well Casing
Description Top of Inner Casing Setting (ft-bmp) Diameter (in) Material PVC
Static Water Total Depth (ft- Water Gallons in
Level (f-bmp) 137 bmp) raat Column@ty ~ °107 well 9.92

. Pump Intake (ft- Sample
MP Elevation bmp) 69.77 Purge Method Low-Flow Method Low-Flow

) . MW-21-4D-
Sample Time 11:10 Volumes Purged 0.22 Sample ID EVENT#6 Sampled by Desmond Bedard

. Replicate/ ) )

Purge Start 10:30 Gallons Purged 2.22 Code No. AS-DUP-EVENT#6
Purge End 11:10

. Total Depth | Gallons pH L . ... |Dissolved Appearance
Time '\é;gu;iz Elapsed mRL?r:ﬁn to Water| Purged | (standard Co(rr'r?gfctr'r\]')'ty Tu(;\leTlJ)ty Oxygen Tempféature R(?g 3;(

p Minutes (ft) units) (mgi/L) Color Odor

10:35 0 0 210 13.72 0.28 6.65 0.271 23.86 0.83 111 -88.9 Clear None
10:40 5 5 210 13.72 0.55 6.66 0.258 36.91 0.42 11 -104.3 Clear None
10:45 5 10 210 13.72 0.83 6.68 0.255 19.16 0.33 10.9 -107.6 Clear None
10:50 5 15 210 13.72 1.11 6.67 0.256 22.56 0.24 111 -110.4 Clear None
11:00 10 25 210 13.72 1.66 6.66 0.261 23.17 0.2 111 -111.2 | Clear None
11:05 5 30 210 13.72 1.94 6.65 0.268 21.99 0.19 111 -111.9 | Clear None
Constituent Sampled Container Number Preservative
See COC NA 10 NA
Comments: PID —> MiniRAE 3000 - SN:592-914328

Note: Sampler is red/green color blind.

Initial purge appearance - clear; initial purge odor - none.

Final purge appearance - clear; final purge odor - none.

DR900 colorimeter direct instrument readings—> ferrous iron with dilution factor of 20 = .56mg/L; total iron with dilution factor of 20 =

.87mg/L

Well Casing Volume Conversion

Well diameter (inches) = gallons per foot

1=0.0415=0.0925=0.263.5=0.506 = 1.47
1.25=0.062=0.163=0.374=0.65

Well Information

Well Location:

Condition of Well:

Well Locked at Arrival:

Well Locked at Departure:

Well Completion: NA

ft-bmp = feet below measuring point

in = inches
ft = feet

mL/min = milliliters per minute

Key Number To Well:

mS/cm = milliSiemens per centimeter
NTU = Nephelometric Turbidity Unit
mg/L = milligrams per liter

NA

mV

= millivolts

°F = degrees Fahrenheit

°C = degrees Celsius
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