SECTION 3 CSA ENVIRONMENTAL MoNITORING  Tighe&Bond

3.1 CSA MONITORING PROGRANM

The CSA monitoring program followed requirements outlined in the MDEP Interim
CSA scope of work outlined by MDEP ISA Approval correspondence. One round of
sampling was conducted for the Interim CSA study report.

3.1.1 Analytical Parameters

Groundwater and surface water samples were analyzed for the parameters outlined
under Massachusetts Solid Waste Regulations 310 CMR 19.132(1)(h} including general
landfill contaminant indicator parameters, total RCRA & metals plus copper (Cu), iron
(Fe), manganese (Mn) and zinc (Zn), and volatile organic compounds (VOCs) using
EPA Method 8260B. Groundwater samples were also analyzed for pesticides by EPA
Method 8081.

Sediment samples were analyzed for percent solids, alkalinity, chemical oxygen
demand (COD), chloride, nitrate (NOs), sulfate (SO4), cyanide, total RCRA 8 metals
plus iron (Fe) and manganese (Mn), and volatile organic compounds (VOCs) using
EPA Method 8260.

Lists of analytical parameters are included on the water quality and sediment chemistry
tables at the end of this Section.

3.1.2 Monitoring Locations

Monitoring locations where environmental sampling was conducted are those required
in MDEP CSA Scope Modification Approval correspondence dated October 27, 2005.
Required monitoring stations included 13 groundwater monitoring or test wells, a
geothermal heating system well, and 9 surface water (and sediment) stations. Stations
are listed in the analytical summary tables at the end of this Section and are shown on
the site plans provided in Appendix B.

Test well 11-71 could not be sampled because the well casing was broken below grade
and the depth of water in the well precluded sampling using a peristaltic pump. This
well is located adjacent to gas monitoring well PGW-4, just west of Pomeroy Pond at
the landfill site. Also, groundwater samples were collected from gas monitoring well
PGW-6 located just west of the southern portion of the MSW “mound” area of the
landfill. Well PGW-6 was installed 10 feet into the groundwater table to provide a
downgradient sample from the landfill site.
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The geothermal heating system well located at 163 Wildflower Avenue was sampled as
required under Condition #6 of the July 2005 MDEP CSA Scope Approval. This is a
bedrock water well that is used for residential non-contact heating and cooling.

3.2 CSA ANALYTICAL DATA SUMMARY

Laboratory analytical data from groundwater, surface water and sediment samples are
provided in Appendix E and summarized in tables provided at the end of this Section.
Severn Trent Laboratory (STL) of Westfield, Massachusetts, a state-certified
environmental laboratory, collected the samples. All samples were analyzed by STL.
Laboratory analytical reports are provided in Appendix E.

Analytical results are reported in mg/L or ug/L. Results reported in mg/L are equivalent
to a level of parts per million (ppm). Results reported in ug/L are equivalent to a
concentration of part per billion (ppb).

As a basis for comparison, analytical data are compared to Massachusetts Maximum
Contaminant Levels (MMCLs), MDEP Office of Research & Standards Guidelines
(ORSGs) and Secondary Maximum Contaminant Levels (SMCLs). MMCLs are
Massachusetts’s drinking water standards. ORSGs are Massachusetts drinking water
guidelines established by the MDEP Office of Research & Standards. SMCLs are
equivalent to US EPA secondary drinking water guidelines and are not enforceable
standards. Surface water quality data are compared to Massachusetts Ambient Water
Quality Criteria (AWQC) for fresh water under 310 CMR 40.1516. The AWQC
includes both “Acute” and “Chronic” criteria guidelines for some parameters.

Sediment quality is compared to MDEP Freshwater Sediment Screening Threshold
Effects Concentrations (TECs) and 1993 Omtario Guidelines for the Protection of
Aquatic Sediment Quality in accordance with current MDEP policy. Referenced
standards are provided on the analytical summary tables, where available.

3.2.1 Groundwater

Thirteen groundwater samples collected for the CSA study are split into two general
groups related to proximity to the landfill and screened aquifer materials. A bedrock
well located at 163 Wildflower Drive that is used for a geothermal heating system was
also sampled.

3.2.1.1 Landfill & Vicinity Wells

Groundwater monitoring wells and test wells that are located in close proximity to the
landfill or downgradient of the landfill are grouped together for the data evalvation.
Well #3-80 is screened in the confined aquifer downgradient of the landfill. Well #6-89
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is installed in the confining layer at the landfill site. The other wells are screened in the
surficial aquifer either at the landfill or downgradient of the site.

Field Analyses (Table 3.1): pH levels were generally less than the SMCL guideline of
6.5-8.5 standard pH units. Specific conductance values varied from 79.8 umhos/cm at
well #1-94 to 242.2 umhos/cm at PGW-6 at the landfill site and up to 388.6 umhos/cm
downgradient of the site at well #3-68. Dissolved oxygen levels were less than 3.0
mg/L. at wells PGW-6, #6-89, #3-68, #3-80 and #1-94. Field turbidity exceeded 1,100
NTU at wells #5-89, #3-68 and #1-03.

General Water Chemistry (Table 3.1): Alkalinity levels exceeded 100 mg/L at wells
#3-68 and #3-80, at levels of 174 mg/L and 135 mg/L respectively. COD levels
exceeded 100 mg/L at well PGW-6 (120 mg/L). Chloride levels were less than 50
mg/L in all samples, varying in the surficial aquifer wells from 12 mg/L to 45 mg/L,
versus a SMCL of 250 mg/L. Nitrate levels were less than 0.05 mg/L in all wells
except PGW-6 (0.066 mg/L), #5-89 (0.42 mg/L) and #1-03 (0.29 mg/L), versus a
MMCL of 10 mg/L. Sulfate levels were less than 50 mg/L in all wells versus a SMCL
of 250 mg/L.. The highest sulfate level was detected in samples from well #3-68 at 47
mg/L. Total dissolved solids (TDS) levels varied from 29 mg/L at well #1-94 to 256
mg/L at well #3-68, versus a SMCL of 500 mg/L.. Cyanide was not detected in any of
the samples.

Total Metals (Table 3.2): Metals concentrations varied but in general were highest in
groundwater at wells PGW-6 and #3-68. The metals barium (Ba), chromium (Cr),
copper (Cu), iron (Fe), lead (Pb), manganese (Mn) and zinc (Zn) were detected at
levels exceeding or equal to 1.0 mg/1L. in some of the groundwater samples,

Arsenic (As): Not detected.

Barium (Ba): Detected in the groundwater at PGW-6 at a concentration of 9.5
mg/L exceeding the MMCL of 2.0 mg/L. Otherwise, barium (Ba) levels varied
from 0.096 mg/L at well #1-94 to 0.800 mg/L at wells #5-89 and #3-80.

Cadmium (Cd): Cadmium (Cd) levels exceeded the MMCL of 0.005 mg/L at
wells PGW-6 (0.028 mg/L) and #3-68 (0.013 mg/L). Cadmium (Cd) was
detected in the groundwater at levels less than the MMCL at wells #5-89, #6-89,
#1-03 and #1-94.

Chromium (Cr): Chromium (Cr) levels exceeded the MMCL of 0.1 mg/L at in
the groundwater at wells PGW-6 (1.30 mg/L), #3-68 (6.50 mg/L) and #1-03
(0.120 mg/L). Chromium (Cr) was detected at levels less than the MMCL at
wells #5-89, #6-89 and #1-94.
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Copper (Cu): Copper (Cu) concentrations in the groundwater exceeded the
MMCL of 1.3 mg/L at wells PGW-6 (1.70 mg/L) and #3-68 (5.50 mg/L).
Copper (Cu) was detected in the groundwater at levels less than the MMCL. at
wells #5-89, #6-89, #1-03 and #1-94.

Iron (Fe): Detected in the groundwater at all wells at levels exceeding the
SMCL of 0.3 mg/L. Levels exceeded 100 mg/L at wells PGW-6 (2,000 mg/l.),
#5-89 (110 mg/L), #3-68 (700 mg/L.) and #1-03 (130 mg/L). Iron (Fe) levels in
the remaining wells exceeded 50 mg/L.

Lead (Pb): Lead (Pb) levels exceeded the MMCL of 0.015 mg/L in the
groundwater sampled from all wells except #3-80. Lead (Pb) concenirations
exceeded or equaled 0.100 mg/L at wells PGW-6 (0.880 mg/L), #5-89 (0.100
mg/L), #3-68 (1.00 mg/L) and #1-03 (0.100 mg/L.}.

Manganese (Mn): Detected in the groundwater at all wells at levels exceeding
the SMCL of 0.05 mg/L. Levels exceeded 1.0 mg/L at wells PGW-6 (39.0
mg/L), #5-89 (1.60 mg/L), #6-89 (2.60 mg/L), #3-68 (4.50 mg/L), #3-80 (1.30
mg/L) and #1-03 (2.30 mg/L).

Mercury (Hg): Detected in the groundwater at well #3-68 at a concentration of
0.0022 mg/L, just exceeding the MMCL of 0.002 mg/L. Mercury (Hg) was not
detected in any of the other groundwater samples.

Selenium (Se): Not detected.
Silver (Ag): Not detected.

Zinc (Zn); Detected in the groundwater at well #3-68 at a concentration of 32.0
mg/L exceeding the SMCL of 5.0 mg/L. Otherwise, zinc (Zn) levels were less
than 5.0 in all samples. Zinc (Zn) levels exceeded 1.0 mg/L in the groundwater
at wells PGW-6 (3.90 mg/L) and well #1-94 (2.90 mg/L).

Volatile Organic Compounds (VOCs) (Table 3.3): Few VOCs were detected at low
concentrations in the groundwater at three of the wells (#6-89, #3-68 and #3-80). No
MMCL or ORSG levels were exceeded. Detected compounds are identified below:

Benzene: Detected in the well #3-80 groundwater sample at an estimated
concentration of 0.74 ug/L, less than the MMCL of 5.0 ug/L.

Chlorobenzene: Detected in the well #3-68 sample at an estimated
concentration of 0.95 ug/L, less than the MMCL of 100 ug/L.
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cis-1,2-Dichlorobenzene: Detected in the well #3-80 sample at a concentration
of 5.0 ug/L, less than the MMCL of 70 ug/L.

1,2-Dichloroethane: Detected in the well #3-68 sample at an estimated
concentration of 0.61 ug/L, less than the MMCL of 5 ug/L.

Toluene: Detected in the well #6-89 groundwater sample at an estimated
concentration of 0.69 ug/L, less than the MMCL. of 1,000 ug/L.

No VOCs were detected in the groundwater at wells PGW-6, #5-89, #1-03 and #1-94.

Pesticides (Table 3.4): Not detected in the groundwater samples.

3.2.1.2 Bedrock Well {Geothermal Heating System Well)

Water quality analysis of samples collected from a geothermal heating system well at
163 Wildflower Drive used to supply heating or cooling waler to a “heat pump”
residential heating system were required as part of the Interim CSA study. Samples
were collected directly from the non-contact water system. The well is reportedly a
bedrock well; cased in the overburden.

Field Analyses (Table 3.1): Samples exhibited a pH of 9.80 standard units that is
above the SMCL range of 6.5-8.5 pH standard units. Specific conductance was
relatively low at 76.0 umhos/cm. Dissolved oxygen level was 9.17 mg/L. Field
turbidity was low at 6.72 NTU.

General Water Chemistry (Table 3.1): Alkalinity was 84.7 mg/L. COD was less
than 20 mg/L. Chloride level was very low at 1.3 mg/L. Nitrate level was less than
0.05 mg/L. The sulfate level was 6.8 mg/L. TDS concentration was 96 mg/L.
Cyanide was not detected.

Total Metals (Table 3.2): Five metals were detected in the bedrock groundwater
sample at concentrations above analytical method detection limits:

Copper (Cu): Copper (Cu) was detected at a concentration of 0.160 mg/L in
the groundwater, less than the MMCL of 1.3 mg/L.

Iron (Fe): Detected at a level of 0.530 mg/L., exceeding the SMCL of 0.3
mg/L.

Lead (Pb): The lead (Pb) level equaled the MMCI. of 0.015 mg/L in the
groundwater sample.
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Manganese (Mn): Detected in the groundwater at a concentration of 0.017
mg/1., less than the SMCL of 0.05 mg/L.

Zine (Zn): Detected in the groundwater at a concentration of 0.150 mg/L, less
than the SMCL of 5.0 mg/L.

The metals arsenic (As), barium (Ba), cadmium (Cd), chromium (Cr), mercury (Hg),
selenium (Se) and silver (Ag) were not detected in the bedrock groundwater sample.

Volatile Organic Compounds (VOCs) (Table 3.3): No VOCs were detected in the
bedrock groundwater sample.

Pesticides {Table 3.4): Not detected.

3.2.1.3 Lawrence Swamp Wells

Groundwater monitoring wells and test wells that are located in the Lawrence Swamp
Aquifer or cross-gradient (south) of the landfill are grouped together for the data
evaluation. Wells #1-83, #2-83 and #3-83 are flowing artesian wells screened in the
deep buried confined aquifer that is utilized for public water supply by the Towns of
Ambherst and Belchertown. The other wells are screened in the surficial aquifer, above
the confining layer where it exists. Well #2-03 is upgradient of all these wells;
installed at a ground elevation at least 80 feet higher than the others.

Field Analyses (Table 3.1): pH levels were less than the SMCL guideline of 6.5-8.5
standard pH units at wells #2-03, #1-83, #2-85 and #3-85. Specific conductance values
varied from 98.6 umhos/cm at #2-83 to 363.0 umhos/cm at upgradient well #2-03.
Dissolved oxygen levels were less than 3.0 mg/l. at wells #1-83, #2-83, #3-83 and #2-
85. Field turbidity exceeded 1,100 NTU at well #2-03.

General Water Chemistry (Table 3.1): Alkalinity levels werc less than 100 mg/L at
all wells, varying from 10.7 mg/L at well #2-03 to 67.6 mg/L at well #3-83. COD
levels exceeded 100 mg/L at well #2-03 (120 mg/L). Chloride levels were less than 50
mg/L in all samples except from #2-03 (88 mg/L), versus a SMCL of 250 mg/L.
Nitrate levels were less than 0.05 mg/L except #2-03 (6.9 mg/L), #2-85 (0.41 mg/L)
and #3-85 (3.4 mg/L), versus a MMCL of 10 mg/L. Sulfate levels were 20 mg/L or
less in all wells versus a SMCL of 250 mg/L. Total dissolved solids (TDS) levels were
less than 100 mg/L except at wells #2-03 (220 mg/L) and #3-85 (140 mg/L), versus a
SMCL of 500 mg/L. Cyanide was not detected in any of the samples.

Total Metals (Table 3.2): Metals concentrations varied. Iron (Fe), manganese (Mn)
and zinc (Zn) were detected at levels exceeding 1.0 mg/L in some of the groundwater
samples.
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3.2.2.4 Unnamed Kettle Pond

Station SW-7 was established on a small unnamed kettle pond located northwesterly of
the Old Amherst Landfill site. The station was sampled as an alternate to a nearby
wetland where the MDEP had observed iron staining in the spring of 2005 but was dry
during the summer and fall of 2005. The kettle pond is located about 300 feet northeast
of the originally proposed wetland sampling station but did not appear impacted by iron
staining.

Field Analyses (Table 3.1): The pH level was slightly acidic but within the
Massachuselts Class B freshwater range of 6.5-8.3 standard pH units. Temperature
was 10.2 degrees C. Specific conductance was 34.4 umhos/cm. The dissolved oxygen
level was 8.62 mg/L. Field turbidity was 8.72 NTU.

General Water Chemistry (Table 3.1): Alkalinity was 16 mg/L. COD was 100
mg/L. Chloride level was 1.4 mg/L. Nitrate level was less than 0.05 mg/l.. Sulfate
level was less than 2 mg/L. TDS level was 52 mg/l.. Cyanide was not detected.

Total Metals (Table 3.2): Three metals were detected in the kettle pond sample at
concentrations above analytical method detection limits. Iron (Fe) was detected at an
elevated level.

Barium (Ba): Barium (Ba) was detected at a trace level of 0.018 mg/L.. There
is no AWQC or other surface water standard for barium (Ba).

Iron (Fe): Detected at a concentration of 4.10 mg/L. There is no AWQC or
other surface water standard for iron (Fe).

Manganese (Mn): Detected at a concentration of 0.250 mg/L. There is no
AWQC or other surface water standard for manganese (Mn).

The metals arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb),
mercury (Hg), selenium (Se), silver (Ag) and zinc (Zn) were not detected in the
samples collected from SW-7 at the Unnamed Kettle Pond.

Volatile Organic Compounds (VOCs) (Table 3.3): No VOCs were detected.

3.2.2.5 Brickyard Wellfield Spring

Station SW-8 was established at the spring in the wetland located north and immediately
adjacent to the abandoned Brickyard Wellfield. The station did not visnally appear
affected by iron staining.
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Field Analyses (Tabie 3.1): The pH level was slightly acidic but within the
Massachusetts Class B freshwater range of 6.5-8.3 standard pH units. Temperature
was 9.5 degrees C. Specific conductance was 334.1 umhos/cm. The dissolved oxygen
level was 5.47 mg/L.. Field turbidity was 3.17 NTU.

General Water Chemistry (Table 3.1): Alkalinity was 150 mg/L.. COD was less than
20 mg/L. Chloride level was 28 mg/L. Nitrate level was 0.74 mg/L. Sulfate level
was 16 mg/L. TDS level was 220 mg/L.. Cyanide was not detected.

Totéi Metals (Table 3,2): Three metals were detected in the Brickyard Wellfield
spring sample at concentrations above analytical method detection limits.

Barium (Ba): Barium (Ba) was detected at a level of 0.230 mg/L. There is no
AWQC or other surface water standard for barium (Ba).

Iron (Fe): Detected at a concentration of 1.00 mg/L. There is no AWQC or
other surface water standard for iron (Fe).

Manganese (Mn): Detected at a concentration of 2,70 mg/L.. There is no
AWQC or other surface water standard for manganese (Mn).

The metals arsenic (As), cadmium {(Cd), chromium (Cr), copper (Cu), lead (Pb),
mercury (Hg), selenium (Se), silver (Ag) and zinc (Zn) were not detected in the
samples collected from SW-8 at the Brickyard Wellfield.

Volatile Organic Compounds (VOCs) (Table 3.3): No VOCs were detected.

3.2.2.6 Hop Brook

Upstream (SW-4) and downstream (SW-5) station were monitored on Hop Brook to
evaluate potential impacts and water quality changes that may be attributable to the Old
Amherst Landfill on Hop Brook. Hop Brook drains the Lawrence Swamp basin and
discharges to the Fort River in Amherst. Station SW-4 is the upstream sampling station
located at the Station Road stream crossing about 4,000 feet southwest of the site.
Station SW-5 is the downstream station located about 3,600 feet west of the Old
Amherst Landfill site.

Overall, downstream samples exhibited very slight increases in indicator parameters
and the three metals barium (Ba), iron (Fe) and manganese (Mn) when compared to -
upstream water quality.

I'ield Analyses (Table 3.1): pH levels were within the Massachusetts Class B
freshwater range of 6.5-8.3 standard pH units at each surface water station; decreasing
slightly downstream from 7.24 to 6.67 pH units. Temperature increased from 8.2 to
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9.8 degrees C. Specific conductance increased slightly at the downstream station from
93.0 to 100.8 umhos/cm. Dissolved oxygen levels increased slightly downstream from
7.86 mg/L to 8.27 mg/L. Field turbidity increased slightly from 5.80 NTU to 6.55
NTU.

General Water Chemistry (Table 3.1): Alkalinity was increased slightly at the
downstream station from 14 mg/L to 18 mg/L. COD was 20 mg/L at both upstream
and downstream stations. Chloride levels increased slightly from 15 mg/L to 17 mg/L
downstream of the site. Nitrate levels increased from 0.087 upstream to 0.16 mg/L
downstream. Sulfate levels increased slightly from 9.4 mg/1. to 9.9 mg/L. downstream.
TDS levels increased slightly from 65 mg/L to 77 mg/L. downstream. Cyanide was not
detected in the samples.

Total Metals (Table 3.2): Three metals were detected in the Hop Brook samples at
concentrations above analytical method detection limits:

Barium (Ba): Barium (Ba) levels increased slightly from 0.037 mg/L upstream
to 0.045 mg/l. downstream. There is no AWQC or other surface water
standard for barium (Ba).

Iron (Fe): Iron (Fe) levels increased from 0.750 mg/L. upstream to 1.00 mg/L
downstream. There is no AWQC or other surface water standard for iron (Fe).

Manganese (Mn): Manganese (Mn) levels increased from 0.070 mg/L upstream
at station SW-4 to 0.110 mg/L downstream at SW-5. There is no AWQC or
other surface water standard for manganese (Mn).

The metals arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb),
mercury (Ig), selenium (Se), silver (Ag) and zinc (Zn) were not detected in Hop
Brook.

Volatile Organic Compounds (VOCs) (Table 3.3): No VOCs were detected in Hop
Brook.

3.2.3 Sediments

Sediment samples were collected and analyzed at each of the nine surface water stations
established for the Interim CSA study to characterize potential landfill contaminant
impacts to sediment at downgradient surface water resources. Sample locations are
identical to surface water stations as identified on the site plans in Appendix B.

Sediment samples were analyzed for percent solids, alkalinity, COD, chloride, nitrate
(NO3), sulfate (SO4), cyanide, total RCRA metals plus copper (Cu), iron (Fe),
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manganese (Mn) and zinc (Zn), and VOCs using EPA Method 8260B. Note that
detection limits will vary according to percent solids content for individual analyses.

As previously noted, sediment quality is compared to MDEP Freshwater Sediment
Screening Threshold Effects Concentrations (TECs) and 1993 Ontario Guidelines for
the Protection of Aquatic Sediment Quality in accordance with current MDEP policy.
Referenced standards are provided on the analytical summary tables, where available.

3.2.3.1 Pomeroy Pond - Sediment

Sediment sample SED-3 was collected at the SW-3 surface water station on Pomeroy
Pond adjacent to the landfill.

General Chemistry (Table 3.5): Percent solids were 51%. Alkalinity was 87 mg/kg.
COD was 430 mg/kg. Chloride level was less than 37 mg/kg. Nitrate level was less
than 9.2 mg/kg. Sulfate level was less than 73 mg/kg. Cyanide was not detected.

Total Metals (Table 3.6): Seven metals were detected in the Pomeroy Pond sediment
sample at concentrations above analytical method detection limits:

Barium (Ba): Barium (Ba) was detected at a concentration of 80 mg/kg. There
is no sediment standard or guideline for barium (Ba).

Chromium (Cr): Detected at a level of 9.5 mg/kg, less than the MDEP TEC
guideline of 43.4 mg/kg.

Iron (Fe): Detected at a level of 12,000 mg/kg, less than the Ontario Aquatic
Sediment guideline of 20,000 mg/kg for low level effects.

Lead (Pb): Detected at a level of 23 mg/kg, less than the MDEP TEC guideline
of 35.8 mg/kg.

Manganese (Mn): Detected at a level of 140 mg/kg, less than the Ontario
Aquatic Sediment guideline of 460 mg/kg for low level effects.

Mercury (Hg): Detected at a level of 0.096 mg/kg, less than the MDEP TEC
guideline of 0.18 mg/kg.

Zinc (Zn): Detected at a level of 52 mg/kg, less than the MDEP TEC guideline
of 121 mg/kg.

The metals arsenic (As), cadmium (Cd), copper (Cu), Selenium (Se) and silver (Ag)
were not detected.
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Volatile Organic Compounds (VOCs) {Table 3.7): No target VOCs were detected.
Non-target VOCs detected in the samples included hexanal.at 11.4 ug/kg and pentanal
at 2.3 ug/kg. Similar to the soil VOC data, these compounds may be artifacts of the
preservation method.

3.2.3.2 Gull Pond & Tributaries - Sediments

Sediment sample SED-2 was collected at the Gull Pond SW-2 surface water station.
Sediment samples SED-1 and SED-9 were collected at tributary locations SW-1 and
SW-9, respectively. Station SED-1 is located on a drainage channel that visibly
exhibits iron staining.

General Chemistry (Table 3.5): Percent solids were lowest at tributary station SED-1
at 42%, versus a range of 77-78% at the other tributary and Gull Pond stations.
Alkalinity was highest at station SED-1 (250 mg/kg) and lower at SED-9 (37 mg/kg)
and SED-2 (11 mg/kg). COD, chloride and nitrate levels were less than reporting
limits at each station. The sulfate level at SED-1 was 140 mg/kg and was less than
reporting limits at the other two stations. Cyanide was not detected in the samples.

Total Metals (Table 3.6): Nine metals were detected in the Gull Pond and (ributary
sediment samples at concentrations above analytical method detection limits:

Arsenic (As): Detected in the SED-1 sample at a concentration of 28 mg/kg,
exceeding the MDEP TEC guideline of 5.79 mg/kg for sediment. Arsenic (As)
was not detected in the SED-9 and SED-2 samples.

Barium (Ba): Barium (Ba) levels were highest at station SED-1 (430 mg/kg)
and lower at stations SED-9 (57 mg/kg) and station SW-2 (60 mg/kg). There is
no sediment standard or guideline for barium (Ba).

Chromium (Cr): Detected at levels of 20 mg/kg (SED-1), 11 mg/kg (SED-9)
and 9.0 mg/kg (SED-2), all less than the MDEP TEC guideline of 43.4 mg/kg.

Iron (Fe): Iron (Fe) levels varied from 99,000 mg/kg at SED-1, 13,000 mg/kg
at SED-9 and to 9,400 mg/kg at SED-2. The iron (Fe) concentration at SED-1
exceeded the Ontario Aquatic Sediment guideline of 40,000 mg/kg for severe
level effects.

Lead (Pb): Detected at levels of 16 mg/kg (SED-1), 9.6 mg/kg (SED-9) and 4.3
mg/kg (SED-2), all less than the MDEP TEC guideline of 35.8 mg/kg.

Manganese (Mn): Manganese (Mn) levels varied from 610 mg/kg at SED-1,
240 mg/kg at SED-9 and to 110 mg/kg at SED-2. The manganese (Mn)
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concentration at SED-1 exceeded the Ontario Aquatic Sediment guideline of 460
mg/kg for low level effects.

Mercury (Hg): Detected at a level of 0.098 mg/kg at SED-1, less than the
MDEP TEC guideline of 0.18 mg/kg. Not detected at the other two stations.

7Zinc (Zn): Detected at levels of 230 mg/kg at SED-1, 22 mg/kg at SED-9 and
to 27 mg/kg at SED-2. The SED-1 sample exceeded the MDEP TEC guideline
of 121 mg/kg.

The metals cadmium (Cd), selenium (Se) and silver (Ag) were not detected m the
samples.

Volatile Organic Compounds (VOCs) (Table 3.7): No VOCs were detected at gither
the SED-1 tributary station or SED-2 on Gull Pond. A single non-target VOC,
hexanal, was detected at the SED-9 station.

Hexanal: Detected at a concentration of 2.1 ug/kg in the SED-9 sample.

3.2.3.3 KC Train Seepage Area - Sediment

SED-6 is located at the SW-6 station downgradient and west of the landfill at a seepage
area in a forested wetland along the “KC Trail”. The wetland is the source of small
brooks via seepage and spring flow. Sediments within the area appear iron stained.

General Chemistry (Table 3.5): Percent solids was 29%. Alkalinity was 330 mg/kg.
COD was 1,200 mg/kg. Chloride level was 88 mg/kg. Nitrate and sulfate levels were
below method detection limits. Cyanide was not detected.

Total Metals (Table 3.6): Five metals were detected in the SED-6 sample at
concentrations above analytical method detection limits:

Arsenic (As): Detected in the SED-6 sample at a concentration of 53 mg/kg,
exceeding the MDEP TEC guideline of 9.79 mg/kg for sediment.

Barium (Ba): Detected in the SED-6 sample at a concentration of 800 mg/kg.
There is no sediment standard or guideline for barium (Ba).

Iron (Fe): Iron (Fe) was detected at a concentration of 350,000 mg/kg,
exceeding the Ontario Aquatic Sediment guideline of 40,000 mg/kg for severe
level effects.
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Manganese (Mn): Manganese (Mn) was detected at a concentration of 7,800
mg/kg, exceeding the Ontario Aquatic Sediment guideline of 1,100 mg/kg for
severe level effects.

Mercury (Hg): Detected at a level of 0.12 mg/kg, less than the MDEP TEC
guideline of 0.18 mg/kg.

The metals cadmivm (Cd), chromium {(Cr), copper (Cu), lead (Pb), selenium (Se),
silver (Ag) and zinc (Zn) were not detected at analytical method detection limits.

Volatile Organic Compounds (VOCs) (Table 3.7); A trace level of one VOC was
detected in the SED-6 sediment sample. Otherwise, no VOCs were detected.

'1,4-Dichlorobenzene: Detected at a concentration of 3.7 ug/kg. No sediment
standard exists for this compound.

3.2.3.4 Unnamed Kettle Pond - Sediment

SED-7 was collected at the SW-7 station on a small unnamed kettle pond located
northwesterly of the Old Amherst Landfill site.

General Chemistry (Table 3.5): Percent solids was 37%. Alkalinity was 160 mg/kg.
COD was 1,300 mg/kg. Chloride, nitrate and sulfate levels were below method
detection limits. Cyanide was not detected.

Total Metals (Table 3.6): Six metals were detected at concentrations above analytical
method detection limits:

Barium (Ba): Detected at a concentration of 78 mg/kg. There is no sediment
standard or guideline for barium (Ba).

Iron (Fe): Iron (Fe) was detected at a concentration of 8,800 mg/kg, less than
the Ontario Aquatic Sediment guideline of 20,000 mg/kg for low level effects.

Lead (Pb): Detected at a level of 24 mg/kg, less than the MDEP TEC guideline
of 35.8 mg/kg.

Manganese (Mn): Detected at a concentration of 250 mg/kg, less than the
Ontario Aquatic Sediment guideline of 460 mg/kg for low level effects.

Mercury (Hg): Detected at a level of 0.18 mg/kg, equivalent to the MDEP
TEC guideline of 0.18 mg/kg.
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Zinc (Zn): Detected at a level of 140 mg/kg, exceedmg the MDEP TEC
guideline of 121 mg/kg.

The metals arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), selenium (Se)
and silver (Ag) were not detected at analytical method detection limits.

Volatile Organic Compounds (VOCs) (Table 3.7): A trace level of one VOC was
detected in the SED-6 sediment sample. Additionally, two non-target compounds were
detected.

Toluene: Detected at a concentration of 5.7 ug/kg.
Dimethyl ether: Non-target compound detected at a concentration of 4.8 ug/kg.

Hexanal: Non-target compound detected at a concentration of 5.6 ug/kg.

3.2.3.5 Brickyard Wellfield Spring - Sediment

SED-8 was collected at the SW-8 surface water station that was established at the spring
in the wetland located north and immediately adjacent to the abandoned Brickyard
Wellfield. The spring did not visually appear affected by iron staining at the time of
site selection,

General Chemistry (Table 3.5): Percent solids was 24%. Alkalinity was 230 mg/kg.
COD was 1,400 mg/kg. Chloride, nitrate and sulfate levels were below method
detection limits. Cyanide was not detected.

Total Metals (Table 3.6): Six metals were detected in the Brickyard Wellfield spring
sediment sample at concentrations above analytical method detection limits.

Barium (Ba): Detected at a concentration of 110 mg/kg. There is no sediment
standard or guideline for barium (Ba).

Copper (Cu): Detected at a level of 370 mg/kg, exceeding the MDEP TEC
guideline of 31.6 mg/kg. '

Iron (Fe): Iron (Fe) was detected at a concentration of 21,000 mg/kg, exceeding
the Ontario Aquatic Sediment guideline of 20,000 mg/kg for low level effects.

Lead (Pb): Detected at a level of 47 mg/kg, exceeding the MDEP TEC
guideline of 35.8 mg/kg.

Manganese (Mn): Detected at a concentration of 220 mg/kg, less than the
Ontario Aquatic Sediment guideline of 460 mg/kg for low level effects.
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Zinc (Zn): Detected at a level of 120 mg/kg, less than the MDEP TEC
guideline of 121 mg/kg.

The metals arsenic (As), cadmium (Cd), chromium (Cr), mercury (Hg), selenium (Se)
and silver (Ag) were not detected at analytical method detection limits.

Volatile Organic Compounds (VOCs) (Table 3.7): A trace level of one VOC was
detected in the SED-8 sediment sample. Otherwise, no VOCs were detected.

Chlorobenzene: Detected at a concentration of 3.0 ug/kg. No sediment
standard exists for this compound.

3.2.3.6 Hop Brook - Sediments

Upstream (SED4) and downstream (SED-5) stations were monitored on Hop Brook at
the corresponding surface water stations.

General Chemistry (Table 3.5): Percent solids varied from 35% at the upstream
station to 53% at the downstream station. Alkalinity in the sediment varied from 21
mg/kg upstream to 19 mg/kg downstream. COD varied from 1,300 upstream to 650
mg/kg downstream. Chloride levels in the sediment were 46 mg/kg upstream less than
38 mg/kg downstream along Hop Brook. Nitrate was not detected. Sulfate levels in the
sediment were 110 mg/kg at the SED-4 upstream station to less than 75 mg/kg at
downstream station SED-5 on Hop Brook. Cyanide was not detected.

Total Metals (Table 3.6): Eight metals were detected in the Hop Brook samples at
concentrations above analytical method detection limits:

‘Barium (Ba): Detected at concentrations varying from 110 mg/kg upstream to
240 mg/kg downstream on Hop Brook. There is no sediment standard or
guideline for barium (Ba).

Chromium (Cr): Detected at levels varying from 9.7 mg/kg upstream at SED-4
to 25 mg/kg downstream at SED-5 in the Hop Brook sediment, all less than the
MDEP TEC guideline of 43.4 mg/kg.

Copper (Cu): Detected at a levels of 23 mg/kg in the downstream sediment
sample versus a level of less than 18 mg/kg in the upstream sample. The
MDEP TEC guideline for copper (Cu) is 31.6 mg/kg.

Iron (Fe): Detected at concentrations varying from 14,000 at the upstream
SED-4 station to 29,000 mg/kg at the downstream SED-5 station. The
downstream sediment sample exceeded the Ontario Aquatic Sediment guideline
for iron (Fe) of 20,000 mg/kg for low level effects. :
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Lead (Pb): Detected at levels of 23 mg/kg upstream at SED-4 and 37 mg/kg
downstream at SED-5. The downstream Hop Brook sample at SED-5 exceeded
the MDEP TEC guideline for lead (Pb) of 35.8 mg/kg.

Manganese (Mn): Detected at a concentration of 270 mg/kg upstream at SED-4
and at 840 mg/kg downstream at SED-5. The downstreamn sample concentration
exceeded the Ontario Aquatic Sediment guideline of 460 mg/kg for low level
effects.

Mercury (Hg): Detected at a level of 0.15 mg/kg in the downstream SED-5
sample, less than the MDEP TEC guideline of 0.18 mg/kg. Not detected in the
SED-4 sample.

Zinc (Zn): Detected at a level of 120 mg/kg in the downstream SED-5 sample,
less than the MDEP TEC guideline of 121. Not detected in the SED-4 sample.

The metals arsenic (As), cadmium (Cd), , selenium (Se) and silver (Ag) were not
detected in the Hop Brook samples at analytical method detection limits.

Volatile Organic Compounds (VOCs) (Table 3.7): A trace level of one target VOC
was detected in the SED-4 sediment sample. Additionally, a non-target compound was
detected in the SED-4 sample. No VOCs were detected in the SED-5 sample.

Toluene: Detected at a concentration of 3.5 ug/kg.

Hexanal: Non-target compound detected at a concentration of 2.5 ug/kg.

3.3 IDENTIFICATION OF "CONTAMINANTS OF CONCERN (COCs)"

Landfill contaminants and concentrations in various media are identified to evaluate
potential impact to receptors as one of the primary objectives of the CSA study.
Landfill “contaminants of concern” or COCs for groundwater, surface water and
sediment that may impact on-site or off-site receptors are identified following the
review of laboratory analytical data provided in the previous Section. Where
compounds or analytes have been detected at concentrations below applicable water or
sediment quality criteria guidelines, these compounds are screened out from further
evaluation.
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3.3.1 Groundwater

3.3.1.1 Landfill & Vicinity Wells

Field Analyses: COCs are an acidic pH. Other potential landfill groundwater quality
mmpacts are low dissolved oxygen, moderately elevated specific conductance and high
turbidity.

General Water Chemistry: No COCs are identified that exceeded MMCL or SMCL
levels. Other potential landfill groundwater quality impacts are slightly to moderately
elevated levels of alkalinity, COD, chloride, sulfate and TDS.

Total Metals: COCs are barium (Ba), cadmium (Cd), chromium (Cr), copper (Cu),
iron {Fe), lead (Pb), manganese (Mn), mercury (Hg) and zinc (Zn).

Volatile Organic Compounds (VOCs): No COCs are identified.

Pesticides: No COCs are identified.

3.3.1.2 Bedrock Well (Geothermal Heating System Well)
Field Analyses: COCs are an alkaline pH.

General Water Chemistry: No COCs are identified that exceeded MMCL or SMCL
levels.

Total Metals: COCs are iron (Fe) and lead (Pb).

Volatile Organic Compounds (VOCs): No COCs are identified.

3.3.1.3 Lawrence Swamp Wells
Field Analyses: COCs are an acidic to alkaline pH in various wells.

General Water Chemistry: No COCs are identified that exceeded MMCL or SMCL
levels.

Total Metals: COCs are iron (Fe), lead (Pb), manganese (Mn), and zinc (Zn).
Volatile Organic Compounds (VOCs): No COCs are identified.

Pesticides: No COCs are identified.
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3.3.2 Surface Water
Field Analyses: COCs are limited to a low dissolved oxygen level in surface water.

General Water Chemistry: No COCs are identified.

Total Metals: COCs are limited to lead (Pb). Other potential landfill surface water
quality impacts are moderately elevated to elevated levels of barinm (Ba), iron (Fe) and
manganese (Mn),

Volatile Organic Compounds (VOCs): No COCs are identified.

3.3.3 Sediments

General Chemistry: No COCs are identified. Other potential landfili sediment quality
impacts are moderately elevated to elevated levels of alkalinity, COD and chloride.

Total Metals: COCs include arsenic (As), copper (Cu), iron (Fe), lead (Pb),
manganese (Mn), mercury (Hg) and zinc (Zn). Other potential landfill sediment quality
impacts are moderately elevated levels of barium (Ba).

Volatile Organic Compounds (VOCs): No COCs are identified.
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A-0308 Table 3.3 - VOC Analyses Tighe & Bond. Inc.
Old Amherst Landfill CSA Study

EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL/ORSG AWQC: Acute / Chronic Well PGW-6 Well #5-89 Well #6-88 Well #3-68

{ugiL} {ug/L} 1114/05 1110/05 11/10/05 1110/05

Acetone 8,300 ORSG Su oy -y u

Bromobenzene S U, LU u

Benzene 5 MMCL 5300 £ xxxx B E U uf: U

Bromochioremethane T Ul T u

Bromodichloromethane V] Yyl Sy U

Bramoform IR uls! U U

Bromamethane 10 ORSG Ui Hil i ul U

2-Butanone (MEK) 4,000 ORSG ul: SrUE R

Carbon tetrachioride 5 MMCL U U P

Chlorobenzene 100 MMCL 35,200 #xxxx U ul: 0.85

Chlorodibromomethane gl ul: il

Chlorcethane : b Uf::

Chioroform 5 ORSG i v B

Chloromethane 28,000 /1,240 ] SV I

2-Chlorotoluene VR

4-Chiorotolusene Uy

cis-1,2-Dichloroethene 70 MMCL ¥ Ul

Dibromemethane Yl CRUE

1,2-Dibromo-3-chloropropane VI gk

Bichlorodifiucromethane U E 13 -

1,2-Dichlorobenzens 600 MMCL Y SIU

1,3-Dichlorobenzena 11207763 sl

1,4-Dichlorebenzene 5 MMCL 1,120/ 763 R

1,1-Dichloroethane 70 ORSG 1,120/ 753 NV

1.2-Dichloroethane 5 MMCL SV

1.1-Dichloroethens 7 MMCL 118,000 / 20,000 Sy

1,2-Dichloropropane 5 MMCL 11,600 Ao U

1,3-Dichloropropane 0.4 ORSG 23,000 75,700 U )

2.2-Dichloropropane 23,000/ 5,700 Ul

1,1-Dichloropropene 23,000/ 5,700 )

cis-1,3-Oichloropropene 6,060 / 244 Wy

trans-1,3-Dichloropropene 6,060 f 244 ul:

Ethyfbenzene 700 MMCL 6,060 /244

Ethylena Dibromide 0.02 MMCL 32,000 /oo

Fluorotrichloromethane

2-Hexanone

Hexachlorobutadiena
Isopropylbenzene

4-Methyl-2-pentancne 350 ORSG :
Methylene chloride 5 MMCL . U
Methyl-tert-butyl ether 70 ORSG Sy
a-Butyibenzene g
n-Fropylbenzene i
Naphthzlene R
m&p-Xylene 10000 Total MMCL u
p-Isopropyiteluene u
o-Xylene 10000 Total MMGL u
sec-Butylbenzens u
Styrene 100 MMCL u
Tert-Butylbenzene il
Tetrachloroethene 5 MMCL 5,280/ 840 Sy
1,1,1,2-Tetrachloroethane 9,320/ 2,400 y
1,1,2.2-Tatrachloroethana 9,320/ 2,400 U
Toluane 1000 MMCL 17,500 7 xxxx U
trans-1,2-Dichlaroethene 100 MMCL u
1,2,3-Trichlorabenzene Y
1,2,4-Trichlorobenzene 70 MMCL U
1.1,1-Trichlorosthare 200 MMCL 18,000 / xxex HVLE
1,1,2-Trichieroethane 5 MMCL 18,000 / 9,400 Y
Trichloroethene 5 MMCL 45,000/ 21,900 up
1,2,3-Trchlorapropane L
1,2,4-Trimethylbenzene ol
1,3,5-Timethylbenzene ol
Vinyl Chloride 2 MMCL oy
Total Quantified Target VOCs 0.0 . 0.0 0.0 0.0
Identified Non-Target Compounds 0 ] o) 0

MMCL = Massachusetts Maximum Contaminant Leve!

ORSG = Office of Research & Standards Guidelines

AWQG = Massachuselts Ambient Water Quality Criteria for fresh walet under 310 CMR 40.1546
U or N = Not detected.
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A-0308

Table 3.3 - VOC Analyses
Old Amherst Landfill CSA Study

Tighe & Bond, Inc.

EPA METHCD 8260 Standards Surface Water Standards Geothermal Weil
Compound MMCL / ORSG AWQC: Acute / Chronic Well #3-80 Well #1-03 Well #1-94 163 Wildflower Ave.
{ugfL} {ugiL) 11M10/05 111005 11/18/05 11/10/05
Agetone 6,300 ORSG Y ails Sy iy
Bromobenzena U Sup U Y
Benzene 5 MMCL 5300 7 a0 074 ) SLUk: U Ryl
Bromochloromethane Sui- Sl U iy
Bromodichloromethane Lo Sy cul Syl
Bromoform B Ul AUl CUf
Bromomethane 10 ORSG U 1l B sodf ol
2-Butanone (MEK) 4,000 ORSG Sy Yl U I
Carbon tetrachioride 5 MMCL St iy Uf 1N
Chlorobenzene 100 MMCL 35,260 / 00 Up: Y SUp: R
Chilorodibromomethane U | 8| 2
Chloroethane ug: 9] ‘U gl
Chioroform 50RSG Uty IR RV -
Chioromethane 28,900/ 1,240 fRIlE ul: LUl S|
2-Chiorotoluene Lo ) Ul L1
4-Chioreloluene SUf K U )
cis-1,2-Dichlcroethene 70 MMCL 50| g, u U
Dibromomethane il 2y u Sl
1,2-Dibromo-3-chloropropane RN ‘y Ul : UL
Dichlorogifluoromethane Syl ‘pl Suf Sy
1,2-Dichlorobenzens 600 MMCL K o Suf fgl e
1,3-Dichlorobenzens 1120/ 763 vl N TIE cul HTI B
1,4-Dichlorobenzens 5 MMCL 1,120 7763 Dl 71 “ul )i
1,1-Dichloroethane 70 ORSG 1,120/ 763 Saf i uf - SR VI
1,2-Dichloroethane & MMCL, o U uf ol
1,1-Dichloroethene 7 MMCL 118,000/ 20,000 REY SN uf : NV
1,2-Dichloroprepane 5 MMCL 11,600 fxxxx Y “uf Ul VI
1,3-Dichloroprapane 04 ORSG 23,000/5,700 gy ‘uf Ul L
2,2-Dichloropropane 23,000/5,700 Sy U ul: ul::
1,1-Dichloroprapene 23,000 /5,700 gl 1 Ul - Sl
cis-1,3-Dichloropropana 6,060 / 244 sl ‘U I SRR
trans-1,3-Dichloropropene 6,060 / 244 {HE U U YE
Ethylbenzena 700 MMCL 6,060 / 244 ol Y, up: sl
Ethylene Dibremide 0.02 MMCL 32,000 1 xoox u U U : Ut
Flvorotrichloromethane U U U ol
2-Hexancne ¥ il TUf Yl
Hexachlorobutzdiene U U Ul Y
Isopropyibenzene R E u Sy |
4-Methyl-2-pentancne 350 ORSG s sy fufs go) ks
Methylene chloride 5MMCL U ‘U j LY
Methyl-tert-buiyl ether 70 ORSG ul- 4] o
n-Butylbenzene u 3 el
n-Propylbenzene u u He
Maphthalene Ui . U U
map-Xylene 10000 Total MMCL ui: Sy Y
p-Isopropyitoluene Ui Sy Sl
o-Xylane 10060 Total MMCL ui: S v
sec-Butylbenzene uf: U Sl
Styrene 100 MMCL u|: Lo HH N
Tert-Butylbenzene ol iy U
Tetrachioroethene 5 MMCL 5,280/ 840 Ut: Ly S
1,1,1,2-Tetrachlorcethane 9,320/2,400 uf: U |
1,1,2,2-Tetrachloraethane 9,320 /2,400 uf iy Lyl
Toluens 1000 MMCL 17,500 / s ul: Ul yl:
trans-1,2-Dichlarcethene 100 MMCL i BRITE U]
1,2,3-Trichiorobenzene | Sy ul
1,2,4-Trichlorobenzene 70 MMCL 4 Y syl
1,1.1-Trichloroethana 200 MMCL 18,060 / xo ul- oy U E
1,1,2-Tdchloroethane 5 MMCL 18,000 /9,400 iUy : U sy .
Trichioroethens 5 MMCL 45,000/ 21,300 u gl e
1,2,3-Trichloropropane V1% syt 1
1,2,4-Trimsthylbenzane gl Lup S
1,3,5-Trimethylbenzene U ot B
Vinyt Chloride 2 MMCL U c oy U
Total Quantified Target VOCs 5.0 00 00 00
Ideniiffed Non-Target Compounds 0 8] 0 0
MMCL = Massachusells Maximum Conlaminant Levet ’
ORSG = Office of Research & Standards Guidelines
AWQC = Massachusells Ambient Water Quality Crileria for fresh water under 310 CMR 40.
U or NO = Not detected.
JAAAD2080Id LF CSACSA EnviMoni2005 VOCs.ds 8260 -2 1/23/2008 3.02 PM




A-0308 Table 3.3 - VOC Analyses Tighe & Bond, Inc,
Old Amherst Landfill CSA Study
EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL { ORSG AWQQC: Acute / Chronic Well #2-03 Well #1-83 Well #2-83 Well #3-83

{ug/L} {uafl) 11/10/05 1111405 $1/10/05 11/10/05

Acelone 5,300 ORSG ul’ (9] EERE A E up: Ul

Bromobenzens U U “ul - Y

Senzene 5 MMCL 5300 / oo s u iy ol

Bromachloromethana NI L) Sy BV

Bromadichioromethane HY1 u S U b I

Bromofom Ul 1] oyl Ul

Bromomathane 10 ORSG Yk u S U

2-Butanone (MEK) 4,000 ORSG U U LU oy

Carbon tetrachloride 5 MMCL o U ‘U HYIH

Chiorobenzene 100 MMCL 35,200 7 30 AR U C Ul RYIE

Chlkerodibromomethane U U T Sut

Chloroethane U H U Ui il

Chiorofarm 50RSG W U J syl

Chloromethane 28,800/ 1,240 Ul u L

2-Chlorotolugne U U B

4-Chlorotoluene ut: U HYID

cis-1,2-Dichloroethene 70 MMCL Y u Uy

Dioromomethane S L 1y

1,2-Dibromo-3-chlorepropane BN u B

Dichloredifiucromethane Ll u Syl

1,2-Dichlorobenzene B0 MMCL V1 u LY

1.3-Dichlorobenzene 11207763 VI RNV B VIb

1,4-Dichlerobenzene 5 MMCL 1,120/ 763 gl Sy ik

1,1-Dichlorcethane 70 ORSG 1,120/ 763 syl ‘U BN

1,2-Dichiorcethane 5 MMCL vl U Y

1,1-Dichloroethene 7 MMCL 118,000 / 20,000 u U U

1,2-Bichloropropane 5 MMCL 11,600 hoox HU N u U

1,3-Dichloropropane 0.4 ORSG 23,000/ 5,700 SU u 3]

2,2-Dichloropropane 23,0001 5,700 su) U iy

1,+-Dichlorepropene 23,000 / 5,700 sl U L

eis-1,3-Dichloropropena 6,060 / 244 S u U

trans-#,3-Dichicropropene 6,080 7 244 Sl u o

Ethylbenzene 700 MMCL 6,060 / 244 1B U L.

Ethylene Dibromide 0.02 MMCL 32,000 / x0mx u U Ul

Fiucratrichloromethane U 4 ol

2-Hexanone u u o

Hexachlorobutadiena U U U

isopropyibenzene U u :

4-Methyl-2-pentanone 350 ORSG U U

Methylene chloride 5 MMCL U U

Methyktert-butyl ether 70 ORSG Y u

n-Bubtylbenzene u u

n-Propylbenzene syl 1]

Naphthalene U ; ]

m&p-Xylene 10000 Total MMCL Al

p-lsopropyitoluene J

o-Xylene 10000 Total MMCL

sec-Butyibenzene

Siyrene 100 MMCL

Tert-Butylbenzene

Tetrachloroethane 5 MMCL 5,280/ 840

1,1.1,2-Tetrachioroethane 9,320/ 2 400 ]

1,1,2,2-Tetrachloroethane 9,320/ 2,400 518

Toluene 1000 MMCL 17,500 / %00 U

frans-1,2-Dichlorcethene 100 MMCL uf

1,2,3-Trichlorobenzene uf

1,2.4-Trichlorobenzens 70 MMCL |

1.1.1-Trichloroethane 200 MMCL 18,000 / 30 u

1.1.2-Trichlaroethane 5 MMCL 18,000 /9,400 u

Trichioroethena 5 MMCL 45,000 / 21,900 u

1,2.3-Trichloropropane v

1,2 4-Trimethylberzene uf

1.3.5-Trimethylbenzene ul

Vinyl Chloride 2 MMCL U

Total Quantified Targat VOCs 0.0 0.0 0.0 [1R¢]

Identified Non-Target Compounds 0 0 0

MMCL = Massachusetts Maximum Contaminant Lavel
ORSG = Office of Research & Standards Guidelines
AWQC = Massachuselts Ambient Water Quality Critaria for fresh water under 310 CMR 40,

U ar ND = Not detected.
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n-Bulylbenzene
n-Propylbenzene
Naphthalene
mé&p-Xylena
p-Isopropyltcluene
o-Xylene
sec-Butylbenzene
Stycene
Tert-Butylbenzene
Tetrachloroethene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Toluene
trans-1,2-Dichloroethene
1,2,3-Trichlorobenzene
1.2,4-Trichlorobenzene
1,1,1-Trichlcroethane
1,1.2-Trichloroethane
Trchloroethene
1,2.3-Trchloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Chicride

Tatal Quantified Targef VOCs

Identified Non-Target Compounds

100G0 Total MMCL

10006 Total MMCL

100 MMCL

& MMCL

000 MMCL

100 MRMCL

70 MMCL

200 MMCL

5 MMCL
5 MMCL

2 MMCL

5,280/ 840
9,320/ 2,400
9,320/ 2,400
17,500 1 xoxx

18,000 /soxx
18,000 /9,400
45,000 /21,900

cocccccocccccocedcceccecedcecadddigegddddadcocegccaeccaaie:

bt
[=E=]

A-0308 Table 3.3 - VOC Analyses Tighe & Bond, Inc.
QOld Amherst Landfill CSA Study
EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL f ORSG AWQCE: Acute f Chronic Well #2-85 Well #3-85 sw-1 SwW-2
{ugil) (ugfi) 11/10/05 1110405 11/08i05 11/08/05
Acetone 6,300 ORSG U U U Q)
Bromobenzene BRUE 8] BV Ul
Benzene 5 MMGEL 5300 / oo Ul U B VEa Y
Bromochloromethane S U Sy U
Bromadichloromsthane T U U . BRY]
Bromefarm U U NI g
Bromomethane 10 ORSG S U Uy Y
2-Butanone {MEK) 4,000 ORSG Uy u Sul: Ly
Carbon tetrachloride 5 MMCL ol 9] Ul N
Chiorobenzene 100 MMCL 35,200 J xo0u VI 3] Syl Ut
Chiorodibromomethane 0 : u : ul - BV
Chloroethane U ' U CUE U 1
Chioroform 5 ORSG yl U fup e
Chloromethane 28,000/ 1,240 Tyl 1§ U U
2-Chlorotoluens t ‘U
4-Chlorotoluens u u
cis-1,2-Dichloroethene 70 MMCL U SULE:
Disromomethane U S U
1,2-Dibrome-3-chicropropane L U
Dichlorodifluoromethane % R V] A
1,2.Oichlorobenzene 600 MMCL U bl
1,3-Dichlorobenzene 1120/ 763 u sub
1,4-Dithlorobenzene 5 MMCL 1,120/ 763 u uf
1,1-Dichloroethane 70 ORSG 1,120 /763 ol |
1,2-Dighloroethane 5 MMCL Loy b
1,1-Dichloroethene 7 MMCL 118,000/ 20,000 U HLY) :
1,2-Dichloropropane 5 MMCL 11,600 foox U U
1,3-Dichicropropane 0.4 ORSG 23,006 /5,700 U SoUf
2,2-Dichicropropane 23,000 /5,700 u. Ul
1,1-Dichlcropropene 23,000 / 5,700 U Su
cis-1,3-Dichloropropena 8,060 / 244 ] uf
trans-1,3-Dichloropropene 6,060/ 244 U] uf
Ethyitenzene 700 MMCL 6,060 1 244 13 u
Ethylene Dibromide 0.02 MMCL 32,000 / xxxx u u
Fluarotrichlaremethane " U
2-Hexanone U LU
Hexachlorobutadiene U u '
Isopropylbenzene U ‘u
4-Methyl-2-pentancne 350 ORSG U ‘u
Methylene chlcride 5 MMCL U 2
Methyt-tert-butyl ether 70 ORSG u: U
U :
u
U
u
U
9]
u
u
U

coceccd e

MMCL = Massachusells Maximum Contaminant Level
ORSG = Office of Research & Slandards Guidelines
AWQC = Massachuselts Ambient Waler Quality Criteria for fresh water under 310 CMR 40.

U or ND = Not detected.
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A-0308 Table 3.3 - VOC Analyses Tighe & Bond, Inc.
Old Amherst Landfill CSA Study
EPA METHOD 8260 Standards Surface Water Standards
Compound MMCL { ORSG AWQC: Acute ! Chroaic SW-3 Sw-4 SW-5 SW-8

(ugiL) {ugil) 1108105 11/08/05 T8I0 11708705

Acetone 6,300 GRSG S Cup Syl U

Bromobenzene Sup Ul Suf U

Benzene 5 MMCL 5300 / xxxx u fUp CUp e i

Bromochloromethane oy U o ‘U = AU

Bromodichloromethane syl iyl U DG

Bromoform = i Ul U

Bromomethane 10 ORSG foauls . U ‘Y

2-Butanone (MEK) 4,000 ORSG U Sl S U Sl

Carbon tetrachloride 5 MMCL P ol u L

Chlorobenzene 100 MMCL 35,200 / 300 s U [§] 13

Chloredibromomethane g S ‘U Sy

Chloroethane U VI ‘U

Chioroform 5 ORSG {6 gl g

Chloromethane 28,800 /1,240 U Dul Ly

2-Chloratoluene Ul up S

4-Chlorotoluens U T Ny

¢is-1,2-Cichloroethens 70 MMCL u Db v

Dibromomethane Ul LUt o

1,2-Dibrome-3-chloropropane U Vi u

Dichlorodifluoromathane U S

1,2-Dichlorobenzene 600 MMCL ul: S

1,3-Dichlorobenzene i 1120 /763 ul: syl

1,4-Dichlorobenzens S MMCL 1,1207763 U Sy

1,1-Dichlorogthane 70 ORSG 1,120 1763 iy Syl

1,2-Dighlorosthane 5 MMCL : U

1,1-Dichioroethene 7 MMCL 118,000 £ 20,000 SiUg

1,2-Dichloropropane 5 MMCL 11,600 hosx CUL

1,3-Dichioropropane 0.4 ORSG 23,000 /5,700 s

2,2-Dichloropropane 23,000 /5,700 : uf::

1,1-Dichloropropene 23,000 /5,700 ‘u

cis-1,3-Dichloropropena 8,060 / 244 ‘u

trans-1,3-Dichioropropane 6,060/ 244 uf

Ethylbenzene 700 MMCL 6,060 /244

Ethylene Dibromide 0.02 MMCL 32,000 f xxxx

Flucrotrichloromethane

2-Hexanone

Hexachlorobutadiene

Isopropylbenzene

4-Methyl-2-pentancne 350 ORSG

tMethylene chloride 5 MMCL

Methyl-tert-butyl ether 70 ORSG

n-Butyibenzene

n-Propylbenzene

Maphthalene

m&p-Xylene 10000 Total MMCL

p-Iscpropyitoluene

o-Xylene 10000 Totai MMCL

sec-Butytbenzena

Styrene 100 MMGL j3)8

Tert-Butylbenzens u

Tetrachloroethene 5 MMCL 5,280 /840 .L?

1,1.1,2-Tetrachiooethana 9,320/ 2,400 u

1,1,2,2-Tetrachioroethane 9,326/ 2,400 uf

Toluene 1000 MMCL 17,500 / 3o0x ul

trans-1,2-Dichiorosthene 100 MMCL u

1,2,3-Trichlorabenzene ur

1,2.4-Trichlorobenzene 70 MMCL Ul

1.1.1-Trichlorosthane 200 MMCL 18,000 / xoxx ul -

1,1,2-Trichlgroethane 5 MMCL 18,000 /9,400 LY

Trichloroethene 5 MMCL 45,000/ 21,900 Ui :

1,2,3-Trichioropropane FUFY

1,2 4-Trimethyhenzene : uf ;

1,3,5-Trimethylbenzene uf:

Vinyl Chioride 2 MMCL Puf

Total Quantified Target VOCs 0.0 0.0 0.0 1.3

Identified Non-Target Compounds o] 0 0 0

MMCL = Massachusalts Maximum Contaminant Level
ORSG = Office of Research & Slandards Guidelings

AWQC = Massachusetts Ambient Waler Qualily Crileria for fresh water under 310 CMR 40.

U or ND = Not detected.
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A-0308

Table 3.3 - VOC Analyses
Old Amherst Landfill CSA Study

Tighe & Bond. Inc.

EPA METHOD B260 Standards Surface Water Standards
Compound MMCL / ORSG AWQC: Acute ! Chronic SW-7 SW-8 SW-g
{ugil) {ug/L) 11/08/05 11/08/05 11/08/05
Acetone 6,300 ORSG U U
Bromabenzens VN Suf
Benzene 5 MMCL 5300 /oo Y] Y
Bromachloromethane : U B : U : :
Bromedgdichloromethane Ul . Ul f e
Bromoform BEGELY] B Codlf
Bromamethane 10 ORSG ‘e Sl
2-Butancne (MEK) 40000RSG i Sl
Carban tetrachioride 5 MMCL coul
Chlorobenzens 100 MMCL 35,200 § 000 U
Chlorodibromomethane U
Chloroethane : U o
Chioroform 5 ORSG fuf
Chloromethane 28,900 /1,240 ooy
2-Chlorotoluene uf
4-Chiorotaluene uf:
cls-1,2-Dichioroethene 70 MMCL gl
Dibromomethana s
1.2-Dibromo-3-chloropropane U
Dichlorodifivoromethane U
1,2-Dichlorobenzena 600 MMCL Soubc
1,3-Cichlorobenzene 11201 763 T
1,4-Dichlorobenzene 5 MMCL 1,120/ 763 Sl
1,1-Dichloroethane 70 ORSG 1,120/ 763 CUE
1,2-Dichloroethane 5 MMCL Uk
1,1-Dichloroethene 7 MMCL 118,600/ 20,000 U
1,2-Dichioropropane 5 MMCL 11,600 hoos L
1,3-Dichloropropane 0.4 ORSG 23,000/ 5,700 s U
2,2-Dichlorcpropane 23,000 /5,700 U
1,1-Dichlorepropene 23,000 /5,700 SLU
cis-1,3-Dichloropropene 6,060/ 244 uj -
trans-1,3-Dichloropropene 6,060 /244 Ul
Ethylbenzene 700 MMCL 6,060/ 244 df:
Ethylene Dibromide 0.02 MMCL 32,000 1 xoeex Uk
Fluorotrichloromethane ey
2-Hexanone u
Hexachlorobutadiene ¥
Isopropylbenzene ay;
4-tethyl-2-pentanone 350 ORSG Ul
Methylene chloride 5 MMCL Uf:
Methyttert-buiyl ether 70 ORSG Ul
n-Butylbenzene
n-Propylihenzene U
Naphthalene u !
mé&p-Xylene 10000 Total MMCL uf:
p-lsopropyitoluene iy
o-Xylene 10000 Total MMCL U
sec-Butylbenzene U
Slycene 100 MMCL U
Tert-Butylbenzene s U
Tetrachloroethane 5 MMCL 5,280/ 840 s UL
1,1,1,2-Tetrachforoethane 9,320 / 2,400 Y
1,1,2.2-Tetrachioroethane 9,320 /2,400 Syl
Toluens 1006 MMCL 17,500 7 xxxx Saf
trans-1,2-Dichlorosthene 100 MMCL -uf!
1,2,3-Trichlorobenzene U
1,2,4-Trichlorobenzene 70 MMCL Suf:
1,1,1-Trichlorosthane 200 MMCL 18,000 7 woox U :
1.1,2-Trichicroathane 5 MMCL 18,000 / 9,400 U
Trichlorcethene 5 MMCL 45,000 /21,900 syl
1,2,3-Trichloropropane . sk
1,2,4-Trimethyibenzena LU
1,3,5-Trimethyibenzene RV
Vinyt Chloride 2 MMCL ul :
Total Quantified Target VOCs 0.0 0.0 0.0
Identified Non-Target Compounds 0 0

MMCL = Massachuselts Maximum Contaminant Level
ORSG = OFice of Research & Standards Guidelines

AWOC = Massachusetts Ambient Waler Quality Criteria for fresh water under 310 GMR 40,

U or NO = Not detecled.
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A-0308

Table 3.7 - Sediment VOC Data Summary Tighe & Bond, inc.
Old Amherst Landfill CSA Study
EPA METHOD 8280 WMCP Method 1 SED-1 (SW-1} SED-2 {SW-2) SED-3 {SW-3)
Compound Cleanup Standards Gull Pond Inlet Gull Pond Pomercy Pond
(1g/kg) 11/08/05 11/08/05 11/Q8/05
Acetone 3,000
Bromcbenzene
Benzene 10,000
Bromochloromethane
Bromodichloromethane 100
Bromecform 100
Bromomethane 10,300
2-Butanone 300
Carboen tetrachloride 1,000
Chlorcbenzene 8,000
Dibromechleromethane
Chlorcethane
Chloroform 100
Chloremethane
2-Chlorotcluene
4-Chlorofcluene
cis-1,2-Dichioroethans 2,000
trans-1,2-Dichioroethene 4,000
Dibromemethane
1,2-Dibrome-3-chloropropane
1,2-Dichlorehenzene 100,000
1,3-Dichlorobenzena 100,000
1,4-Dichlorcbenzena 2,000
1,1-Dichlorcethane 3,000
1,2-Dichlorcethane 50
1,1-Dichlorcethene 700
1,2-Dichlorcoropane 100
1,3-Dichloropropane 10
2,2-Dichlorcpropane
1,1-Dichloropropene
cis-1,3-Dichloropropena
trans-1,3-Dichloropropene
Ethylbenzene 80,000
Ethylene Dibromide 5.0
Trichlorofluoromethane
2.Hexanone
Hexachlorobutadiene 3,000
Isopropylbenzene
4-Methyl-2-pentancne 500
Methylene chicride 100
Methyl-tert-Butyl ethar 300
n-Butylbenzene
n-Propylbenzene
Maphthalene 4,000
m&p-Xylene 500,000
p-lsopropyitoluene
o-Xylene 500,000
sec-Butylbenzene
Styrene 2,000
Teri-Butylbenzene
Tetrachloroethene 500
1,1,1,2-Tetrachiorpethane 400
1,1,2,2-Tetrachlorpethane 20
Toluene 90,000
1,2,3-Trichiorobenzene
1,2,4-Trichlorobenzense 100,000
1,1,1-Trichloraethana 30,000
1,1,2-Trichlorcethans 300
Trichloroethene 400
1,2,3-Trichloropropane
1,2,4-Trimethyibenzene
1,3,5-Trimethyibenzene
Vinyl Chloride 300
Total Quantified Target VOCs 0 0 Y
Igentified Non-Target Compounds 0 0
Dimethyl ether, u
Hexanal 11.4
Pentanal 2.3
U = Not Oetected
NA = Not Analyzed
JIAOI0RON LF CSACSA EnvMoni2005 Sediment VOC Dataixs 8260-10f 3 152006 10:14 AM




A-0308 Table 3.7 - Sediment VOG Data Summary Tighe & Bond, Inc.
01d Amherst Landfill CSA Study

EPA METHQD 8260 MCP Method 1 SED-4 (SW-4) SED-5 (SW-5) SED-6 {SW-6)
Compound Cleanup Standards Upstream - Hop Breck Downstream - Hop Brook | Trail - Wetland Seepage Area
(ngrkg} 1108105 11/08/05 11/08/05
Acetone 3.000
Bromobenzena
Benzene 10,000
Brornochloromethane
Bromadichloromethane 100
Bromoform 100
Bromoemethane 10,000
2-Butancne 300
Carbon tetrachloride 1,000
Chlorobenzene 8,000
Dibromochloromethans
Chlorcethane
Chloroform 100
Chlcromethane

2-Chlorotoluene
4-Chlorotoluene
cis-1,2-Dichloresthens 2,000
trans-1,2-Dichloroethene 4,000
Dibromomethane

1,2-Bibromo-3-chloropropane

1,2-Dichlorchenzene 100,000
1,3-Dichlorebenzene 100,000
1,4-Dichlorobenzene 2,000
1,1-Dichloroethana 3,000
1,2-Dichloroethane 50
1,1-Dichloroethane 700
1,2-Dichloropropane 100
1,3-Dichloropropane 10

2,2-Dichlcropropane
1,1-Dichloropropens
cis-1,3-Dichloropropene
trang-1,3-Dichloropropene

Ethylbenzene 80,000
Ethylene Dibromide 5.0
Trichloreflucromethane

2-Hexanone

Hexachlorcbutadiene 3,000
Isopropylbenzene

4-Methyl-2-pentanone 500
Methylene chloride 100
Methyi-tert-Butyl ether 300
n-Butylbenzene

n-Propylbenzensa

Naphthalene 4,000
m&p-Xylene 500,000
p-Isopropyitoluene

o-Xylene 500,000
sec-Bulylbenzene

Styrene 2,000
Tert-Butylbenzene

Tetrachlorcethene 500
1,1,1,2-Tetrachloroethane 400
1,1,2,2-Tetrachloroethane 20
Toluene 90,000
1,2,3-Trichlorobenzene

1,2,4-Trichlorobhenzene 100,000
1,1,1-Trichloroethane 30,000
1,1,2-Trichloroethane 300
Trichlorogthene 400

1,2,3-Trichloropropane
t,2,4-Trimethyibenzene
1,3,5-Trimethylbenzane

Vinyl Chloride 300
Total Quantified Target VOCs 3.5 0 3.7
Identified Non-Target Compounds 0 0
Dimethyl ether u
Hexanal 2.5
Pentanal U

U = Not Detected
NA = Not Analyzed

JUAAGI08\OId LF CSAVCSA EnvMon\2005 Sediment VOC Datad xs 8260 -2¢cf3 11512006 10:14 AM




A-0308 Table 3.7 - Sediment VOC Data Summary Tighe & Bond, Inc.
Old Amherst Landfill CSA Study

EPA METHOD 8260 MCP Method 1 SED-7 (SW-7) SED-8 (SW-8) SED-9 (SW-9)
Compound Cleanup Standards | Kettle Pond - Downgradient | Brickyard Welifleld - Spring Gull Pond Inlet
(11g/kg) 11/08/05 11/08/05 11/08/05
Acelone 3,000
Bromobenzene
Benzene 10,000
Bromochloromethane
Bromodichloromethane 100
Bromaform 100
Bromomethane 10,000
2-Butancne 300
Carbon tetrachforide 1,000
Chlcrobenzene 8,000
Dibromochloromethane
Chlorosthane
Chloroform 100

Chloromethane
2-Chloratoluene
4-Chlorotoluene
cis-1,2-Dichloroathene 2,000
trans-1,2-Dichlorosthene 4,000
Dibromomethane

1,2-Dibromo-3-chloropropane

1,2-Dichlorobenzene 100,000
1,3-Dichlorobenzens 100,000
1,4-Dichlorcbenzene 2,000
1,1-Bichloroethane 3,000
1,2-Dichloroethane 50
1,1-Dichlorgsthene 700
1,2-Dichiorapropane 100
1,3-Dichloropropane 10

2,2-Dichloropropane
1,1-Dichloropropene .
cis-1,3-Dichioropropene
trans-1,3-Cichlorepropene

Ethylbenzene 80,000
Ethytene Dibremide 5.0
Trichlerofluoromethane

2-Hexanone

Hexachlorobutadiene 3,000
Iscpropylbenzene

4-Methyi-2-pentanona 500
Methylene chioride 100
Methyt-teri-Butyi ether 300
n-Butylbenzena

n-Propylbenzene

Naphthalene 4,000
m&p-Xylene 500,000
p-Isopropyltoluens

o-Xylene 500,000
sec-Butylbenzene

Styrene 2,000
Tert-Butylbenzene

Tetrachloroethene 530
1,1,1.2-Tetrachloroathane 400
1,1,2,2-Tetrachloroethane 20
Toluene 50,000
1,2,3-Trichlorobenzene

1,2,4-Trichlorcbenzene 100,600
1,1,1-Trichloroethane 30,000
t,1,2-Trichleroethane 300
Trichlorosthene 400

1,2,3-Trichloropropane
1,2,4-Trimelhytbenzene
1,3,5-Trimethyibenzene

Vinyl Chlcride 300
Total Quantified Target VOCs 5.7 3 0
Identifled Non-Target Compounds Q
Dimethyt ether 4.8 L
Hexanal 5.8 ) 21
Pentanal U U

U = Not Detected
NA = Not Analyzed

FAAAQ30810M LF CSACSA EnvMoni2005 Sediment VOG Datal.xs 8260-30f 3 1/5/2008 10:14 AM




SECTION 4 FINDINGS & RECOMMENDATIONS Tighe&Bond

4.1 SUMMARY FINDINGS

The Interim CSA study of the Old Amherst Landfill focused on the collection and
analysis of groundwater samples from existing monitoring and test wells, evaluation of
groundwater contour data, collection of surface water samples and sediment samples
from potential downgradient surface water receptors (some visually affected by iron
staining), evaluation of subsurface migration at the perimeter of the landfill site,
ambient air monitoring at the site, and characterization of landfill cover. One of the
primary goals of the Interim CSA study is to provide recommendations for additional
well installation and assessment to complete the CSA study. Study findings include:

e Seven gas monitoring wells (PGW-1 through PGW-7) were installed on the
perimeter of the landfill site to check the presence of subsurface landfill gas
emissions.

o The wells were installed to a depth of 50 feet or a minimum of 5-feet into
the groundwater table, with the exception of PGW-6 installed to a depth of
88 feet for groundwater sampling purposes.

o The wells were screened and sand packed through the vadose zone to a
depth of 5 feet below grade.

o Overall, soils encountered were fine to medium sands overlying very fine
sand and silt at depth.

e Subsurface landfill gas rﬁdnitoring of the new perimeter gas monitoring wells and
existing soil gas points indicated that landfill gases were not detected in the
subsurface off Town property.

e A 100-foot grid was established across the site to facilitate ambient air monitoring
and the evaluation of existing soil cover. A total of 209 grid stations were
established across the 40-acre site.

e An ambient air survey conducted across the surface of the landfill at a height of 5
feet did not detect any landfill gas impacts to the “breathing zone™.

e A “test hole” evaluation was conducted across the landfill at a spacing of one
shallow boring per acre to evaluate the depth of cover, characterize the barrier layer
soils, check shallow soil gas in each boring above the barrier layer soils, check the
hydraunlic conductivity of the barrier layer at select locations, and collect and
analyze topsoil samples for chemical analyses. :

interim CSA Report 4-1




SECTION 4 FINDINGS & RECOMMENDATIONS Tlghe&Bond

o The landfill cover characterization indicated that the soil cover across the
landfill is fairly consistent, varying from 7 to 15 inches of topsoil overlying
5 t0 12 inches of barrier layer soils.

o Soil gas monitoring of the test holes prior to penetrating the barrier layer did
not detect any landfill gases.

o Hydraulic conductivity of the barrier layer varied from 3.4x10™ cm/s to
2.7x10° cm/s. Sample integrity may have been compromised by heavy
rainfall that caused seepage of water into the test holes, possible intermixing
soil of the barrier layer with overlying soils.

o Analysis of cover soils for metals and volatile organic compounds (VOCs)
indicated that all metals concentrations were less than MDEP MCP RC 5-1
guidance levels for playground, recreational and drinking water areas. No
target VOC analytes were detected. Three non-target VOCs were detected
at trace levels in various samples; these may be due to the sample
preservation method.

+ All new gas monitoring wells and any existing test or monitoring wells that required
elevation control were surveyed by the Town Engineering Department. Surveyed
well elevations were used to calculate groundwater elevations.

e Groundwater elevations measured in November 2005 were used to construct the site
Groundwater Contour Plan provided in Appendix B. The groundwater elevation
data was supplemented with spot elevations of surface waters and wetlands (o better
define groundwater flow paths downgradient of the site.

o The November 2005 groundwater contours indicate an overall westerly flow
from the landfill site, towards Hop Brook and associated wetlands.

o Site groundwater elevation data indicates a very steep hydraulic gradient
along the western edge of Pomeroy Pond, flattening to the west across and
downgradient of the landfill site.

o Groundwater flow from the landfill is not projected to impact the area to the
south of well #1-03, approximately 1,000 feet southwest of the site waste
disposal limits.

¢ The environmental monitoring program for the Interim CSA study was conducted in
November 2005. The program included collection and analysis of 13 groundwater
samples, and 9 surface water samples and 9 sediment samples. Analytical
parameters included all general water chemistry, metals and VOC analyses required

interim CSA Report , ’ 4-2




SECTION 4 FINDINGS & RECOMMENDATIONS Tighe&Bond

under Massachusetts Solid Waste Regulation 310 CMR 19.132(1)(h) with the
addition of pesticide analyses for the groundwater samples. Total metals were
analyzed at all sampling stations. Potential “Contaminants of Concern or COCs”
were Identified by comparison to applicable standards as summarized below:

o Groundwater COCs included an acidic to alkaline pH outside of the range of
6.5-8.5 standard pH units, and the metals barium (Ba), cadmium (Cd),
chromium (Cr), copper (Cu), iron (Fe), lead (Pb), manganese {Mn),
mercury (Hg) and zinc (Zn). No VOCs were identified as COCs in the
groundwater.

o Other potential landfill groundwater quality impacts include slightly to
moderately elevated levels of alkalinity, COD, chloride, sulfate and TDS,
and trace concentrations of VOCs at levels less than 10 ng/L (< 10 ppb).

o Surface water COCs included a dissolved oxygen content of less than 5
mg/L, and the metal Jead (Pb). No VOCs were identified as COCs in the
surface water.

o Other potential landfill surface water quality impacts are moderately elevated
to elevated levels of barium (Ba), iron (Fe) and manganese (Mn), and trace
concentrations of VOCs at levels less than 10 ug/L (< 10 ppb).

o Sediment COCs include the metals arsenic (As), copper (Cu), iron (Fe), lead
(Pb), manganese (Mn), mercury (Hg) and zinc (Zn). No VOCs were
identified as COCs in the sediment samples.

o Other potential landfill sediment quality impacts are moderately elevated to
elevated levels of alkalinity, COD and chloride, and moderately elevated
levels of the metal barium (Ba).

4.2 RECOMMENDED “PHASE 2” CSA WORK

Condition #14 of the July 6, 2005 Initial Site Assessment (ISA) Permit Approval
required a second phase of CSA activities, based on the initial CSA study phase
presented herein as the Interim CSA Report. Based on this data and the information
presented in the ISA Report, the following is recommended for the “Phase 2”7 CSA
scope of work:

4.2.1 Additional Groundwater Monitoring Wells

Eight additional groundwater monitoring wells are recommended for the second phase
of the CSA study. The new monitoring wells are proposed at five locations, one

Interim CSA Report 4-3




SECTION 4 FINDINGS & RECOMMENDATIONS Tlghe&Bond

upgradient, 3 downgradient and the fifth at existing Lawrence Swamp Aquifer
monitoring well #1-03. Well locations are described as follows:

Proposed Upgradient Well #1-06: Shallow upgradient well that is screened in
the upper 10 feet of saturated soils. The well is located along Old Belchertown
Road to the east of the MSW disposal area and the C&D disposal area at the Old
Ambherst Landfill as an upgradient well to characterize background groundwater
quality conditions.

Proposed Downgradient Well Cluster #2-06 and #3-06: Shallow and confined
aquifer wells installed adjacent to Gull Pond near the SW-1 surface water
station.

Proposed Downgradient Well Cluster #4-06 and #5-06: Shallow and confined
aquifer wells installed east of the SW-7 surface water station along Wildflower
Drive, roughly 200 feet south of the intersection with Pine Grove Road. An
alternate location is along Hop Brook Drive to the west of the SW-7 station,
although this location is close to test well #3-68 at the Brickyard Wellfield. Test
Well #3-68 was sampled for the Interim CSA study.

Proposed Downgradient Well Cluster #6-06 and #7-06: Shallow and confined
aquifer wells installed along Woodlot Road, roughly 250 feet south of the
intersection with Old Farm Road. An alternate location is at the intersection of
Hop Brook Drive and Old Farm Road.

Proposed Downgradient Well #8-06: Confined aquifer well installed adjacent
to shallow monitoring well #1-03 located along the sewer pump station access
road that intersects Woodlot Road. Well #1-03 is used by the Town to monitor
for changes in water quality that may affect the Lawrence Swamp Aquifer. A
confined aquifer well at this location would strengthen the monitoring well
network designed to protect the aquifer from contamination due to either the Old
Amherst Landfill or residential development in Amherst Woods. '

Most of the groundwater monitoring wells are proposed as “well clusters” consisting of
a shallow well screened in the upper surficial aquifer and a deeper well installed in the
underlying confined aquifer, where it exists downgradient of the landfill in the
Lawrence Swamp basin. Surficial wells will be used to characterize potential landfill
impact while deeper “confined aquifer” wells will enable monitoring of the confined
aquifer at these locations for potential landfill water quality impacts.

4.2.2 Second CSA Monitoring Round
A second round of CSA monitoring is proposed as follows:
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4.2.2.1 Analytical Parameters

Analytical parameters recommended for the second CSA monitoring round include all
listed water quality parameters under Massachusetts Solid Waste Regulations 310 CMR
19.132(1)(h), plus field turbidity.

Also, it is recommended that all monitoring wells or test wells to be sampled for the
second round of CSA analyses be redeveloped to clear screen zones of accumulated
sediments or metal scale.

4.2.2.2 Groundwater Monitoring

Groundwater sample collection and water quality analyses are recommended for the
following eight recommended CSA monitoring wells and the 14 other wells previously
sampled for the CSA study:

Eight Proposed Monitoring Wells:

» shallow well #1-06

» well cluster #2-06 and #3-06
+ well cluster #4-06 and #5-06
* well cluster #6-06 and #7-06
+ confined aquifer well #8-06

Fourteen Existing Monitoring and Test Wells:

¢ gas monitoring well PGW-6

¢ non-potable bedrock well at 163 Wildflower Drive
e shallow well #1-03

» shallow well #2-03

» well cluster #5-89 and #6-89

» brickyard wellfield shallow well 3-68

* confined aquifer well #3-80

e well #1-94

» confined aquifer well #1-83
» confined aquifer well #2-83
* confined aquifer well 3-83
e shallow well #2-85

» shallow well #3-85
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4.2.2.3 Surface Water Monitoring Stations

Surface water sample collection and water quality analyses are recommended for the
existing nine CSA sampling stations:

» SW-1 Gull Pond tributary

e SW-2 Gull Pond

* SW-3 Pomeroy Pond

e SW-4 Hop Brook upstream

* SW-5 Hop Brook downstream

e SW-6 KC Trail seepage area

o SW-7 Unnamed Kettle Pond

e SW-8 Brickyard Wellfield spring
+ SW-9 Gull Pond tributary

4.2.2.4 Sediment
No additional sediment samples are recommended.

4.2.2.5 Soil (Gas Assessment

A second round of soil gas analyses using the seven new perimeter gas monitoring
wells and existing soil gas monitoring points. Monitoring parameters are percent lower
explosion limit (LEL) for methane, percent oxygen and hydrogen sulfide gas (ppm
level).

4.2.3 LAC ltems: Pages C-26 through C-29

The MDEP Landfill Technical Guidance Manual (LAC manual) outlines under pages
C-26 through C-29 the specific CSA Report submittal requirements. In addition to
updating the information submitted for the Interim CSA Report and the ISA Report, the
following will be provided:

» Interpretation of geologic stratigraphy including two geologic cross sections

¢ Calculation of the landfill mass water balance

¢ Determination of hydraulic conductivity for the eight new CSA monitoring wells
¢ ldentification of contaminant migration pathways

¢ Conduct a baseline qualitative risk assessment
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* Recommendations for the scope of work for a Corrective Action Alternatives
Analysis (CAAA), if needed

4.2.4 Landfill Post-Closure Maintenance & Monitoring

The “Phase 2”7 CSA Report will include recommendations for long-term landfill post-.
closure maintenance and environmental monitoring following the requirements of the
Massachusetts Solid Waste Regulations 310 CMR 19.000.

JIAVAO30B\OLD LF CSAW106 INTERIM CSA REPORT2.DOC

Interim CSA Report 4-7




