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recipient. The material in it reflects WSP’s best judgement in light of the information available to it at the time of
preparation. Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. WSP accepts no responsibility for damages, if any, suffered by any third
party as a result of decisions made or actions based on this report. This limitations statement is considered part of this
report.
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EXECUTIVE SUMMARY

In 2022, WSP USA (WSP) completed semiannual post-closure groundwater monitoring at the
City of Bristol Solid Waste Management Unit (SWMU) in Bristol, Connecticut. The SWMU is closed
and has not accepted wastes since February 28, 1998. The SWMU includes a Metal Hydroxide Sludge
Landfill (MHSL), Mixed Solid Waste (MSW) landfill, a bulky waste landfill and an ash landfill. The
monitoring and reporting are conducted on behalf of the City of Bristol to comply with Federal Resource
Conservation and Recovery Act (RCRA) and Connecticut Department of Energy and Environmental
Protection (CTDEEP) regulations.

The data presented in this report represents the 23" year of groundwater monitoring at the site
since the completion of the cap installation. This report includes an evaluation of analytical data trends
over the three prior years (2020, 2021, and 2022). In general, the three years of data indicate consistent
groundwater-quality data for most of the parameters evaluated.

The monitoring program is intended to assess, and document water-quality conditions associated
with each portion of the SWMU. Monitoring in 2022 was conducted in accordance with the Revised
Water Quality Monitoring Plan (the Plan) that was approved by the CTDEEP in 2017. The Plan
combines the original 1995 RCRA Water Quality Monitoring Plan, a modification in 2002 that added
four wells located on the eastern and western sides of the landfill, and the 2010 Groundwater
Monitoring Plan adopted by the Stewardship Permit that added 10 additional monitoring wells. Per
CTDEEP request and based upon historical detections of 1,4-dioxane (1,4-D), the program was amended
in 2015 to include 1,4-D analysis for groundwater samples from select wells and the downstream surface-
water sample. In early 2017, pursuant to Condition No. 11.B.2 of the Stewardship Permit, a Revised Water
Quality Monitoring Plan (the Plan) was approved by the CTDEEP. At the request of the City of Bristol,
WSP did not conduct the semiannual monitoring event.

WSP conducted monthly inspections of the physical condition of the MHSL and provided the
findings in letters to the City of Bristol. Quarterly inspections of the physical condition of the MSW and
Ash Residue Disposal Area were conducted during 2022 as part of the implementation of conditions
provided in the Stewardship Permit. WSP provided quarterly inspection letters to the City of Bristol.

The direction of shallow groundwater flow beneath the landfill during 2022 was predominantly to
the south-southeast toward the Eightmile River. Based on the results of a prior leachate impact
assessment, deeper groundwater flows to the south down the Eightmile River valley. These conditions are
consistent with historical data.

The MHSL target parameters include but are not limited to aluminum, cadmium, chromium,
copper, cyanide, lead, nickel, tin, zinc, and volatile organic compounds (VOCs). The concentration and
distribution of these parameters in monitoring wells during 2022 are consistent with historical data.

The network of 25 monitoring wells adequately monitors the groundwater quality at the SWMU.
Surface water was also monitored annually in 2022 at two sampling locations, S-2 (downstream) and S-3
(upstream), in Eightmile River. Currently, the well network is in good condition and will remain part of
the semiannual monitoring program. A comparison to historical data and trends indicates that the 2022
sampling results are consistent with those data and trends, which confirms the adequacy of the program.
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1 INTRODUCTION

This 2022 Annual Monitoring Report has been completed by WSP on behalf of the City of Bristol.
This report summarizes the 2022 groundwater and surface-water monitoring data pertaining to the City of
Bristol closed solid waste management unit (SWMU, the Bristol Landfill) located in Bristol, Connecticut.

The SWMU contains a metal hydroxide sludge landfill (MHSL), a mixed soil waste (MSW)
landfill, a bulky waste landfill and an ash residue disposal area. On June 12, 2014, WSP was awarded the
monitoring contract with the City of Bristol to complete the Annual Requirements of Landfill Monitoring
Services for a five-year term. WSP has continued the monitoring on behalf of the City of Bristol through
December 2022.

The 2022 monitoring program is conducted on behalf of the City of Bristol in accordance with
Resource Conservation and Recovery Act (RCRA) permit (CTD00079725), dated July 17, 1995, and
revised in 2002, combined with the requirements of the CTDEEP Stewardship Permit (DEP/HWM/CS-
017-016), effective August 30, 2011 and the Revised Water Quality Monitoring Plan effective February
2017. At the request of the City of Bristol, WSP did not complete the first semiannual monitoring event
which would have been conducted in April 2022.
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2 SITE INFORMATION
2.1 SITE DESCRIPTION

The Bristol landfill is located off Lake Street in the south-western section of Bristol, Connecticut
(Figure 1). The landfill is surrounded by residential and industrial properties. The MSW Landfill no longer
accepts any waste, with a cap completed as part of the final closure in November 1999. The closed MHSL
is located in a south-central portion of the MSW Landfill (Figure 2).

2.2 FACILITIES OPERATIONS HISTORY

The landfill had been in operation for over 50 years. The Site was originally privately owned and
used for pig farming and open burning of refuse. During the 1940s, the City of Bristol purchased the
property and maintained it as an open burning dump. In 1966, the open burning dump developed into a
sanitary/MSW Landfill. The 55-acre site was permitted by the CTDEEP and the eastern-portion of the site
was used for ash disposal from mid-1988 to February 1998. Until 1983, numerous local industries disposed
of industrial wastes consisting of mostly metal hydroxide sludge.

Prior to 1979, industrial waste was placed throughout the landfill. After the enactments of RCRA
the City constructed a specific cell of approximately 1.2 acres of land for disposal of hazardous metal
hydroxide sludge waste. The cell was in operation from 1979 to 1983 and received approximately
10,000 cubic yards of material. In 1983, the CTDEEP ordered the closure of the MHSL and the cell
underwent a RCRA closure in 1986.

In 1998, the City of Bristol stopped accepting all wastes to the MSW landfill. In November 1999,
a cap was completed over the ash and MSW landfill as part of the landfill closure activities.

2.3 HYDROLOGY

The Site is located within the northern portion of the Eightmile River Drainage Basin (CTDEEP
No. 5201) and situated in the topographic valley between Compounce Mountain to the west and Redstone
Hill to the east (figure 1). The headwaters of the Eightmile River are located to the north of the Site.

The eastern edge of the landfill property boundary is approximately 160 feet west of the Eightmile
River. Cussgutter Brook is located along the western portion of the landfill property and flows off the
property to the south. Cussgutter Brook is tributary to Mix Brook approximately 1,500 feet south of the
landfill. Mix Brook is tributary to Eightmile River approximately 3,600 feet south of the landfill. Eightmile
River is tributary to the Quinnipiac River approximately 4.5 miles south of the landfill.

The groundwater beneath the Site is classified "GB" by the CTDEEP and is presumed not suitable
for human consumption without treatment. The surrounding properties are primarily served by the public
water utility. Private water-supply wells are known to serve cottages located on Grannis Pond,
approximately 6,000 feet south of the landfill.

2.4 GEOLOGY

The surficial materials beneath the Site are mapped primarily as glacial-outwash deposits consisting
of well-sorted, stratified, medium to coarse grained sands and fine to medium gravel (Stone, Schafer,
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Landan and Thompson, 2005). The eastern portion of the landfill is mapped as alluvium over sand and
gravel.

Based upon previous investigations the maximum thickness of the stratified drift beneath the
landfill is 75 feet. Deeper borings encountered glacial till beneath the stratified drift and above the
underlying bedrock. Glacial till consists of mostly heterogeneous deposits of tightly packed sand, gravel,
silt and clay, with little stratification. Borings document the glacial till ranges in thickness from 1.5 to
17 feet. A glacial till ridge is present south of the MHSL, as determined from borings completed in the
area (Groundwater, Inc. 1988).

Bedrock beneath the landfill is mapped as New Haven Arkose, defined as a red, sedimentary rock
of Triassic Age (Rodgers, 1985). The bedrock composition can vary from fine-grained siltstone to coarse
grained sandstone.

2.5 HYDROGEOLOGY

The regional and local hydrogeology has been previously described in detail in two reports;
"Assessment Monitoring Second Determination” (Groundwater, Inc., 1988) and "Supplemental Leachate
Impact Assessment Report" (Fuss & O'Neill, Inc., 2010). The following is a summary of the report findings.

The stratified drift aquifer is a relatively thick, homogenous deposit that is continuous cross and
downgradient of the landfill. No significant stratification layers of relatively impermeable materials (silt
and/or clay) were present. The thickness of the stratified drift beneath the Site ranges from approximately
18 feet (GWI-4) to 50 feet (GWI-1D). The stratified drift beneath the MHSL ranges from approximately
28 ft to 44 feet thick, with approximately 30 feet of unsaturated material.

The groundwater flow direction in the stratified drift and glacial till deposits is primarily to the
southeast, governed by recharge and discharge areas, permeability of the stratified drift, water-table
gradient, effects of the landfill and configuration of the glacial till and bedrock surface. The underlying
glacial till acts as an aquiclude reducing vertical flow through the aquifer.

In 2010, Fuss & O'Neill determined the lateral and vertical extent of leachate-impacted
groundwater from the landfill. The study concluded that the landfill leachate in the shallow aquifer
discharges to the Eightmile River, north, east, and south of the eastern end of the landfill; however, impacts
appeared to be minor. The Eightmile River appears to truncate the eastern limit of the leachate groundwater
plume. Fuss & O'Neill also concluded that the leachate plume includes impacts from both the Bristol
Landfill and Depaolo Drive Landfill located in Southington, Connecticut. The leachate plume that
originates from the Site appears to migrate to the base of the underlying stratified drift deposits to a depth
of 50 to 75 ft bg (feet below grade). The downgradient extent of the leachate plume extends southward
beyond Welch Road, located approximately 4,800 feet south of the landfill.
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3 CONDITION OF THE METAL HYDROXIDE
SLUDGE LANDFILL

Monthly inspections of the MHSL were completed in 2022 by WSP. The physical condition of the
MHSL was inspected with observations of any deterioration or stability of the cover material, general
condition of the posted signage, indications of erosion, obstructions or loss of rip-rap due to stormwater
runoff and conditions of the surrounding groundwater-monitoring wells. The results of the inspections
were summarized in monthly reports submitted to the City of Bristol. Copies of the monthly inspection
reports for 2022 are provided in Appendix I.

The general condition of the MHSL was acceptable at the time of the inspections. Rainfall and/or
snow melt presented damp soil conditions on occasion, with standing water observed at the northwestern
and southeastern edge of the cell. Erosion was not observed, and stormwater controls were found in good
condition. All monitoring wells located around the perimeter of the MHSL were found in good condition.
Posted signs were clear of vegetation and legible.
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4 CONDITION OF THE CAPPED LANDFILL

Quarterly inspections of the capped landfill, that includes the MSW and the ash residue disposal
area, were completed by WSP in 2022 as part of the approved CTDEEP Stewardship Permit in 2014. The
inspections included checking for cracks, holes, areas of ponding, subsidence, uplifting, condition and
abundances of vegetation, and other conditions that could allow excessive water to percolate into the landfill
or erode the soil cover. Stormwater run-off/run-on structures and associated areas were also checked for
signs of erosion, obstructions and loss of rip-rap. General site conditions were observed, which included
inspection for odors and excessive dust associated with Site activities. Groundwater-monitoring wells were
inspected to verify that they remain secure and in working condition and posted signs were inspected to
ensure that they have not been defaced and are legible at a distance of 25 feet. The results of the inspections
were summarized in a quarterly report submitted to the City of Bristol. Copies of the quarterly inspection
reports for 2022 are provided in Appendix II.

The general condition of the capped landfill was not acceptable at the time of the inspections with
the following noted observations: excessive vegetative growth was observed in stormwater channels;
stormwater run-off/run-on controls at discrete locations were not in good condition; and subsidence and
erosion on the northwestern side of the MSW was noted. Otherwise, all access roads and access points were
well maintained and easily passable, all monitoring wells located at the MSW and ash residue disposal area
were found in good condition and posted signs were clear of vegetation and legible.
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5 MONITORING PROGRAM

The monitoring program including well and surface-water sample locations, laboratory analytical
parameters and sampling schedule is summarized in Table 1. The monitoring well and surface water sample
locations are shown in Figure 2. Under this program all groundwater and surface-water samples are
collected without field-filtering and metals are analyzed by mass analyses. Samples collected were
analyzed by Complete Environmental Testing, Inc. (CET) of Stratford, Connecticut. This laboratory is
approved by the Connecticut Department of Public Health.

In 1995, the original approved RCRA monitoring plan included 11 groundwater-monitoring wells
and two surface-water sampling locations. In 2002, four groundwater-monitoring wells were added to the
monitoring program. With approval of Stewardship Permit No. DEP/HWM/CS-017-0016, an additional
10 groundwater-sample locations were added during the third quarter of 2014. Analysis for 1,4-dioxane
(1,4-D) was added to the list of analytes in 2015 per the CTDEEP request, based upon CTDEEP review of
historical sampling data.

Groundwater in the immediate area of the MHSL is evaluated based on water samples collected
from four monitoring wells (CDM-1S, CDM-3S, GWI-5S and USGS-270S). Water samples collected from
these wells are also used to evaluate water-quality downgradient of the MSW landfill along with an
additional nine wells (MW-96-4S, MW-96-4D, GZ-1S, GZ-1D, GWI-2S, GWI-2D, GWI-3S, GWI-3D and
GWI-6). Groundwater quality downgradient of the ash landfill is evaluated from water samples collected
from monitoring well GWI-6.

Surface-water samples are collected from two locations within the Eightmile River to evaluate
surface water-quality at up-stream (S-3) and down-stream (S-2) locations (Figure 2).

An additional 10 groundwater-monitoring wells added as part of the approved CTDEEP
Stewardship Permit provide groundwater quality information at or outside the limits of the defined leachate
zone-of-influence in the overburden and bedrock aquifers. The supplemental groundwater locations include
five overburden groundwater-monitoring wells (CW-1S, CW-1D, CW-2D, CW-3D and CW-6D) and
five bedrock groundwater-monitoring wells (BR-01, BR-04, BR-05, BR-07 and BR-08). Three overburden
wells (GZ-1S, MW-96-4S and MW-96-4D) included previously in the monitoring program also provide
information for perimeter areas. All sampling locations are shown in Figure 2. A summary of well
construction details is provided in Table 2.

The sample collection and field quality assurance/quality control procedures for this program
consist of trip blanks when possible, which are carried during each semiannual sampling event and analyzed
for volatile organic compounds (VOCs) by EPA Method 8260. The collection of an equipment blank is
not necessary as all sampling equipment is dedicated and disposable.

In February 2017, the Water Quality Monitoring Plan was revised. According to the revised plan,
monitoring events are to be conducted semiannually on a rotating seasonal schedule. In even numbered
years (i.e., 2018) monitoring is conducted in the second (April — June) and fourth quarters (October —
December). In odd numbered years (i.e., 2019) monitoring is conducted in the first (January — March) and
third quarters (July — September). For 2022, at the request of the City of Bristol, the water-quality
monitoring program was completed annually on October 11, 2022. Field sampling logs for these
monitoring events, listing field protocols and other pertinent field data are provided in Appendix IlI.
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6 GROUNDWATER TABLE ELEVATIONS AND
GROUNDWATER FLOW

The depth-to-water measurements and calculated groundwater elevations, where survey data are
available are summarized in Table 3. The calculated groundwater elevations were used to construct a water
table map for the shallow overburden sediments for each semiannual monitoring event (Figures 3 and 4).
The maps show the groundwater-flow direction beneath the Site in March and September 2022 was toward
the south-southeast at an average hydraulic gradient of 0.004 foot/foot.

This water-level data, groundwater flow directions and vertical hydraulic gradients for 2022 were
generally consistent with the historical data (refer to hydrographs of depth-to-water and water-table
elevation in Appendix V).
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/7 WATER QUALITY

The laboratory analytical data for each sample location including the historical data from 2020,
2021, and 2022 is presented in Table 4. Copies of the field sampling logs with pertinent field data are
presented in Appendix Ill. Graphical presentations of the water table elevation, depth to water and water-
quality results for the last three years are included in Appendix V. Graphs where analyte results have been
historically not detected above laboratory reporting limit have been omitted. Laboratory analytical reports
for 2022 with copies of the chain-of-custodies are provided in Appendix V.

The analytical data were compared to the relevant CTDEEP criteria for GB areas promulgated in
the Remediation Standard Regulations, which are the Surface-Water Protection Criteria (SWPC) and the
Industrial/Commercial Groundwater Volatilization Criteria (1/C GWVC). It is our understanding that the
groundwater beneath and in the vicinity of the landfill is not used for drinking water; however, private wells
are located approximately 6,000 feet hydraulically downgradient of the landfill so the analytical data have
also been compared to the Groundwater Protection Criteria (GWPC).

7.1 GENERAL WATER-QUALITY INDICATOR PARAMETERS

The general water-quality indicator parameters are pH and specific conductance. Both parameters
are monitored in the field using hand-held instruments with measurements recorded on a field sheet.

pH - The pH of groundwater measured at the Site during 2022 was generally consistent with the historical
data. The measured pH of groundwater from the monitored wells and two surface-water locations during
2022 ranged from 5.5 su (standard units) in GWI-3 to 9.03su in BR-04; with an average value of 6.60 su.
The three-year average value for pH for all monitoring points was 6.97 su.

Specific Conductance - Specific conductance (SC) measured in groundwater sampled from monitoring
wells and the surface-water samples during 2022 was relatively consistent and similar to the historical data;
generally, less than 1.0 umhos/cm (micromhos per centimeter); with the exception of monitoring well GWI-
1D in both monitoring periods, which measured greater than 1.0 umhos/cm. The three-year average value
for SC for all monitoring points was 0.544 umhos/cm.

7.2 TARGET LANDFILL-LEACHATE PARAMETERS

The target landfill-leachate parameters for the MSW and bulky waste landfill are alkalinity,
ammonia, barium, biological oxygen demand 20-day (BOD 20-day), chloride, iron, manganese, nitrate,
sodium, sulfide, total dissolved solids (TDS) and total suspended solids (TSS). The 2022 results for
groundwater and surface water are discussed below.

Alkalinity - Alkalinity was relatively consistent with historical data, with concentrations of less than
approximately 200 mg/I (milligrams per liter); except for monitoring well GWI-1D that contained 460 mg/I.
The three-year average concentration for alkalinity for all monitoring points was 104 mg/I.
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Ammonia - Ammonia was relatively consistent with historical trends, with concentrations generally less
than approximately 2 mg/l. Notable exceptions are GWI-3D and GWI-6 with concentrations approaching
10 mg/l and CDM-3SR and USGS-270S with concentrations approaching 18 mg/l; all located along the
southern border of the disposal areas. Since the second semiannual sampling of 2020 the ammonia
concentration of BR-08 has been steadily increasing and now contains concentrations of 4.2 mg/l. The
increasing levels of ammonia detected in BR-08 is not believed to be associated with the landfill, as the
well is separated from the landfill by a pond, and Ammonia concentrations in the wells between the landfill
and this well have not been shown a similar trend in ammonia levels. The three-year average concentration
for ammonia for all monitoring points was 2.04 mg/I.

Barium - Barium was consistent with historical trends and generally less than 1.0 mg/l; ranging from
concentrations not detected above the laboratory limit to 1.2 mg/l detected in monitoring well GWI-1D.
The three-year average concentration for barium for all monitoring points was 0.33 mg/I.

BOD-20 day - Biological oxygen demand (BOD) was relatively consistent with historical data. BOD
concentrations have increased in monitoring wells USGS-270 and CDM-3SR. The highest concentration
was noted in CDM-3SR of 230 mg/l. The three-year average concentration for BOD for all monitoring
points was 31.23 mg/I.

Chloride - Chloride was relatively consistent with historical data, with concentrations of less than 200 mg/I
except for CW-6D with a concentration of 540 mg/l and GWI-1D with a concentration of 760 mg/l. The
three-year average concentration for chloride for all monitoring points was 108.54 mg/I.

Iron - Iron was consistent with the historical data, with values generally below 45 mg/l. There was a
decrease of iron concentration in CDM-3SR from September 2021 to October 2022, with values returning
to historical levels from 57 mg/l to 37 mg/l. There was an increase of iron in monitoring well GWI-2S that
exceeded the SWPC for the first time since the first semiannual sampling event of 2020. The three-year
average concentration for iron for all monitoring points was 12.3 mg/l.

Manganese - Manganese was consistent with historical data. Concentrations detected in groundwater
samples from monitoring well GWI-2D, GWI-6, and CW-1SR were slightly elevated from the second
semiannual sampling event conducted in 2021. Concentrations in GWI-2D increased from 2.7 mg/l to 4.4
mg/l; GWI-6 from 2.7 mg/l to 5.5 mg/l; and in CW-1SR from 8.8 mg/l to 11 mg/l. The three-year average
concentration for manganese for all monitoring points was 1.496 mg/I.

Nitrate - Nitrate was consistent with historical data, with concentrations less than 2.0 mg/l; except for
monitoring wells CW-2D and GWI-1S with concentrations of 2.2 mg/l and 2.4 mg/| respectively. There
has been a steady increase of nitrate concentrations in CW-2D since the first sampling event of 2020. The
three-year average concentration for nitrate for all monitoring points decreased from 1.36 mg/l in 2021 to
0.62 mg/l in 2022.

Sodium - Sodium was generally consistent with historical data and less than approximately 100 mg/l.
Sodium levels in samples collected from GWI-1D remained consistently higher than other monitoring
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locations with a concentration 360 mg/l in 2022. The three-year average concentration for sodium for all
monitoring points was 49.4 mg/I.

Sulfide - Sulfide was not detected in any groundwater or surface water samples. The six monitoring wells
(GWI-1S, Cw-6D, BR-01, BR-04, BR-05, BR-08) and surface water sample (S-2) where sulfide
concentrations were detected in concentrations ranging from 64 to 96 mg/l during the second sampling
event in 2020 were again not detected in the sampling conducted in 2022.

TDS - TDS was consistent with historical data and generally below 500 mg/l; with the exception of
CW-1D with a detection of 580 mg/l; CW-6D with a detection of 1,300 mg/l; and GWI-1D with a detection
of 2,000 mg/l. The three-year average concentration for TDS for all monitoring points was 319 mg/I.

TSS - TSS was consistent with historical data and generally less than 200 mg/l; with the exception of CDM-
3SR which had a concentration of 480 mg/l and GWI-3D that had concentrations of 270 mg/l. TSS
concentrations at GWI-3D have significantly decreased from the last sampling event in 2021, decreasing
from 1,400 mg/l. The three-year average concentration for TSS for all monitoring points was 67 mg/I.

7.3 TARGET MHSL PARAMETERS

The target MHSL parameters are aluminum, cadmium, chromium, copper, cyanide, lead, nickel,
tin, zinc and VOCs. Cadmium, chromium, copper, cyanide, lead, nickel, and tin were not detected in any
groundwater samples collected from MHSL monitoring wells CDM-3SR, USGS-270S, CDM-1S, or
GWI-5S during 2022 at concentrations above laboratory reporting limits. Aluminum and Zinc were not
detected in USGS-270S, CDM-1S, or GWI-5S, however, they were detected in CDM-3SR.

A total of 12 VOCs were detected in groundwater samples collected from 2020 through 2022 at
concentrations above laboratory detection limits, including the following compounds: chloroethane, 1,1-
dichloroethane, trichloroethene, chlorobenzene, 1,4-dichlorobenzene, 1,4-dioxane, cis-1,2-
dichloroethylene, trans-1,2-dichloroethene, naphthalene, 1,2,4-trimethylbenzene, tetrahydrofuran, and
toluene. The VOC results are summarized in table 4 with graphical displays of detected VOCs included in
Appendix 1V.

In 2022, individual or a combined total of six VOCs were detected in groundwater samples from
11 wells and the surface-water sample from S-2, including chloroethane, 1,1-dichloroethane, 1,4-dioxane,
cis-1,2-dichloroethylene, trans-1,2-dichloroethene, and tetrahydrofuran. 1,4-dioxane (1,4-D) was detected
in groundwater samples from wells BR-05, CW-6D, CDM-1S, GWI-1S, GWI-1D, GWI-3D, GWI-6,
CDM-3SR and USGS-270S and surface water location S-2 at concentrations above the GWPC proposed
for alternative polluting substances of 3 ug/l. The concentration of 1,4-D in the groundwater sample from
GWI-1D also exceeded the SWPC proposed for alternative polluting substances of 960 ug/l. Groundwater
samples from GWI-1D also contained VOCs at concentrations above the GWPC, including chloroethane
and tetrahydrofuran. Groundwater samples from CW-1SR contained tetrahydrofuran at concentrations
above the GWPC proposed for alternative polluting substances of 4 ug/l. The continuing calibration for this
analyte did not meet method specifications and is likely to be biased high as tetrahydrofuran has not been
detected in CW-1SR since it’s installation in April 2017. Groundwater samples from CW-6D, GWI-1D,
GWI-2D, and GWI-6 contained VOCs at concentrations below the GWPC, including chloroethane,
1,1-dichloroethane, cis-1,2-dichloroethylene, trans-1,2-dichloroethene.
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7.4 DATA-QUALITY

The laboratory analyzed the groundwater and surface-water samples following CTDEEP
Reasonable Confidence Protocol (RCP) for quality assurance and quality control (QA/QC).

Equipment blanks were not collected, as disposable or dedicated sampling equipment was used.
Laboratory reports were reviewed for the following:
9 The laboratory report was reviewed for completeness.

9 The chain of custody (COC) was reviewed for signatures and dates, and if the number of
samples coincided with the laboratory report.

9 The Laboratory Certification Form (LCF) was reviewed, along with the narrative, to determine
if RCP non-compliances were noted by the laboratory.

9 Sample results were reviewed for dilutions.
9 Reporting limits for COCs were reviewed relative to criteria, where established.

9 Holding times were reviewed with the RCP method-allowance reviewed.

Method-specific preservation and holding time requirements were met for all samples received by
the laboratory. All groundwater samples were received by the laboratory in a condition as described on the
COC and maintained at a proper temperature. Based on review of the laboratory QA/QC narratives and
data set specific QA/QC performance data, the groundwater data generated in this report is of sufficient
quality/usability to meet the project objectives.

7.5 SUMMARY OF WATER QUALITY

The concentrations and distribution of the general water-quality indicator parameters (pH, specific
conductance) and the landfill-leachate indicator parameters (alkalinity, ammonia, barium, BOD-20 day,
chloride, iron, manganese, nitrate, sodium, sulfide, TDS and TSS) in 2022 were consistent with historical
trends. Except for aluminum and zinc in the groundwater samples from CDM-3SR, no target MHSL
parameters (aluminum, cadmium, chromium, copper, cyanide, lead, nickel, tin, zinc and VOCs) were
detected at concentrations above laboratory reporting limits. The number of VOCs detected in
groundwater/surface-water samples in 2022 were less than in the previous year, and concentrations were
generally slightly lower than the previous year. With the exception of 1,4-D in groundwater samples from
eight wells and downgradient surface water; tetrahydrofuran and chloroethane in the groundwater samples
from GWI-1D; and tetrahydrofuran in CW-1SR, the concentrations of all VOCs were below the relevant
CTDEEP RSR groundwater and surface water criteria.
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8 EVALUATION OF THE MONITORING
PROGRAM

The monitoring program completed in 2022 was adequate to assess groundwater and surface-
water quality at the SWMU. The condition of the monitoring-well network is sufficient to characterize the
groundwater and surface-water quality associated with general water-quality parameters, landfill leachate,
the MHSL and VOCs.

Protection mechanisms for monitoring, including fences, well locks and caps were in working
order. Comparison with the historical data indicates that the 2022 sampling results were relatively consistent
with previous data trends, which indicates the monitoring program and field sampling procedures were
effective.

The well network appears to be suitable for evaluating potential changes in groundwater and
surface water quality due to leaching from the MHSL or MSW. Groundwater-quality impacts from the
MHSL are evident in the shallow well network down-gradient of the cell. The deep wells in proximity to
the MHSL are more indicative of the leachate migrating from the up-gradient MSW. The additional
bedrock and overburden wells added as part of the CTDEEP Stewardship Permit appear to provide adequate
coverage for evaluation of leachate impacts to groundwater quality at or outside the limits of the defined
leachate zone-of-influence from the MSW.
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9 CONCLUSIONS

The 2022 data presented in this report represents the 23" year of groundwater monitoring at the
Site since the completion of the cap installation. In general, the past three years of data indicate a generally
consistent concentration pattern for many of the parameters evaluated. As the groundwater-monitoring
program continues, further evaluation of these trends will provide additional information regarding the
effectiveness of the previously completed capping activities.

Monthly inspections of the physical condition of the MHSL in 2022 indicate that the impoundment
is in good condition.

Water-table elevations calculated for the 2022 monitoring period indicated that shallow
groundwater flow beneath the MHSL continues in a south-southeasterly direction, ultimately discharging
to the Eightmile River. This is consistent with groundwater flow patterns observed in prior years.

Based on the results of the Fuss & O’Neill, Inc. leachate impact assessment, deeper groundwater
flows in a southerly direction. Concentrations and distribution of the general water-quality indicator
parameters and landfill-leachate indicator parameters show impacts from the MSW landfill. The
distribution and concentrations of these parameters in 2022 were generally consistent with historical data.

The wells provide adequate water for sampling and are generally in good condition. The monitoring
well network continues to adequately monitor the groundwater-quality at the Site; as demonstrated by the
general comparability of the 2022 sample results to historical data and concentration trends. The additional
bedrock and overburden wells, added in the third quarter of 2014 as part of the CTDEEP Stewardship
Permit, will continue to provide an adequate coverage for evaluation of leachate impacts in groundwater
quality at or outside the limits of the defined leachate zone-of-influence from the MSW.

cmm

April 5, 2023
H:\Bristol\2022 Annual Rpt\Report.docx
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TABLE 1

BRISTOL LANDFILL
LAKE AVENUE, BRISTOL, CONNECTICUT

Summary of Monitoring Program

)
Lsamtple Sample . . o Total Total .| 14D Specifi
o::gslon Method Aluminum | Barium | Cadmium Chromium Copper Cyanide Iron | Lead | Manganese| Nickle | Sodium| Tin | Zinc | Alkalinity | Ammonia BOD 20 Chloride | Nitrate | Sulfide [ Disolved [ Suspended VOC's (Mod | pH @ pectic @) Wate(l;) Temperature ®
(total) (Amenable) day . - (8260C) Conductance™| Level
Solids Solids 8260B)
CDM-1S* Surge S S A A A A S S S S S A A S S S S S S S S S S S S S S
CDM-3S* Surge S S S S S S S S S S S S S S S S S S S S S S S S S S S
[[usGs-270s* Surge A S A A A A S A S S S A A S S S S A A S S S S S S S S
[[cwi-1s* Low Flow S A S A S S S S S S S A S S S S S S S S
[[Gwi-1D* Low Flow S A S A S S S S S S S A S S S S S S S S
[[cwi-25* Low Flow S A S A S S S S S S S A S S A S S S S
[[Gwi-2D* Low Flow S A S A S S S S S S S A S S A S S S S
[[cwi-3s* Surge S A S A S S S S S S S A S S S S S S S
[[Gwi-3D* Surge S A S A S S S S S S S A S S S S S S S S
[[cwi-55* Surge A S A A A A S S S A S A S S S S S S A S S A S S S S
[[cwi-6 Bail S A S S S S S S S S S A S S S S S S S S
[[cz-15* Low Flow S S S S S S S S S S S A S S A S S S S
[[cz-1D* Low Flow S A S A S S S S S S S A S S A S S S S
[Mw-96-45* Low Flow S A S A S S S S S S S A S S A S S S S
([Mw-96-4D* | Low Flow S A S A S S S S S S S A S S A S S S S
[lcw-1s Low Flow S S S S S S S A S S S S S S S
[lcw-1D Low Flow S S S S S S S A S S A S S S S
[lcw-2D Low Flow S S S S S S S A S S A S S S S
[lcw-3D Low Flow S S S S S S S A S S A S S S S
[lcw-6D Low Flow S S S S S S S A S S S S S S S S
([BR-01 Low Flow S S S S S S S A S S A S S S S
([BR-04 Low Flow S S S S S S S A S S A S S S S
[[BR-05 Low Flow S S S S S S A A S S S S S S S S
[[BR-07 Low Flow S S S S S S A A S S A S S S S
BR-08 Low Flow S S S S S S S A S S S S S S S
S-2* Grab S A S A S S S S S S S A S S S S S S S S
S-3* Grab S A S A S S S S S S S A S S A S S S S

The Monitoring Plan is based on the RCRA plan proposed on July 17, 1995, and revised in 2002, and adoption of the proposed Groundwater Monitoring Plan in the Supplemental Leachate Impact Assessment Report (June 2010) by the Stewardship Permit effective September 2011.

@)
©)

S
A

*

Not analyzed

All metals are collected and analyzed as Total Metals.

Field measurements

Sampled semiannually

Sampled annually
Sample points included in RCRA monitoring program
Sample points included in Stewardship Permit Monitoring Program

Note: Sample methods for RCRA wells are consistent with procedures used prior to June 2014

Surge
Bail
Low Flow
RCRA

Surge with dedicated drop pipe and check-valve system

Bail with dedicated polyethylene bailers
Low-flow method prescribed by EPA guidance
Resource Conservation and Recovery Act

TABLE 1
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TABLE 2

2022 ANNUAL REPORT
BRISTOL LANDFILL
BRISTOL, CONNECTICUT

Summary of Well Elevations and Construction Details

Monitoring Elevation (feet) Reference Screened Interval
Well Ground TOC Top of PVC Measurement Pt. (feet below Top PVC) | Screened Material
BR-01 208.69 212.26 212.03 PVC 47-63 NA
BR-04 202.84 205.03 NA TOC 70-95 NA
BR-05 197.47 197.57 197.41 TOC 70-100 NA
BR-07 197.67 197.91 197.64 PVC 74-84 NA
BR-08 215.51 215.75 215.48 PVC 81-91 NA
CDM-1S 242.80 246.20 247.76 PVC 45-55 red-brown, f-m sand
CDM-3SR 243.89 248.93 NA PVC 45-55 red-brown, f-m sand|
CW-1SR NA 209.61 209.09 PVC 8-18 red-brown, f-m sand
Cw-1D 209.09 209.00 208.75 PVC 31-41 NA
CW-2D 221.00 221.17 220.98 PVC 40-50 NA
CW-3D 202.74 205.05 204.79 PVC 57-67 NA
CW-6D 197.54 197.71 197.31 PVC 54-64 NA
GZ-1S 217.30 219.91 219.65 PVC 2-12 brown, f-m sand
GzZ-1D 216.90 218.68 218.49 PVC 16-26 red brown, f-c sand
GWI-1S 200.83 NA NA PVC 5-207 f-rn sand
GWI-1D 200.87 NA NA PVC 28-43 till and f-m sand
GWI-2S 208.80 210.55 211.71 PVC 16-31 f-m sand
GWI-2D 207.50 208.94 210.08 PVC 31-41 till
GWI-3S 245.10 246.67 248.39 PVC 43-53 f-c sand
GWI-3D 245.20 246.17 247.76 PVC 60-70 till and f-c sand
GWI-5S 236.80 238.66 238.62 PVC 31-41 red-brown fine sand
GWI-6 239.79 NA 239.80 PVC NA Unknown
USGS-270S 244.10 245.61 247.15 PVC 43-53 brown, f-c sand
MW-96-4S NA NA NA PVvC 20-30 f-m sand. trace silt
MW-96-4D NA NA NA PVC 44-54 f-m sand. trace silt
NOTES: f-m = fine to medium
Survey elevation data obtained from Fuss & O'Neill Inc. f-c = fine to coarse
1/ = Elevation in feet based on a relative survey. PVC = Polyvinyl chloride pipe

2/ = Well screen setting reference is in feet below grade since TOC and Top of PVC referer TOC = Top of casing
NA = Not available

C:\Users\DeHoyosL\Documents\Jobs\Bristol Landfil\2022\Annual 2022\Tables\excel\Table 2 - WellConst 2022
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TABLE 3

2022 ANNUAL MONITORING REPORT
BRISTOL LANDFILL
BRISTOL, CONNECTICUT

Groundwater Measurements and Calculated Elevations

Elevation of October 11, 2022
Reference Point Depth to Water (ft Water Table
Well Identification (feet) bmp) Elevation (ft)
BR-01* 212.03 9.02 203.01
BR-04* 205.03 8.32 196.71
BR-05* 197.57 6.77 190.80
BR-07* 197.64 7.17 190.47
BR-08* 215.48 24.66 190.82
CDM-1S 247.76 NM -
CDM-3SR” 249.25 NM --
CW-1SRM 209.09 5.10 203.99
CW-1D* 208.75 4.43 204.32
CW-2D* 220.98 12.78 208.20
CW-3D* 204.79 7.13 197.66
CW-6D* 197.31 6.87 190.4