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Technical Guidance for Site Investigation and Remediation (DER-10) and that all activities were performed
in accordance with the DER-approved work plan and any DER-approved modifications.
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Andrew M. Millspaugh, P.E. Date
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EXECUTIVE SUMMARY

The Town of Ramapo Landfill (Landfill), located at 250 Torne Valley Road in the Village of Hillburn,
Town of Ramapo, Rockland County, New York (refer to Figure 1), is a Superfund National Priorities List
(NPL) site and is regulated by the United States Environmental Protection Agency (USEPA), CERCLIS
ID NYDO000511493. The Landfill property is also registered as a New York State Class 4 Inactive
Hazardous Waste Disposal Site, Registry No. 344004.

The Landfill was placed on the NPL in September 1983. The USEPA issued a Record of Decision (ROD)
dated March 31, 1992, which was modified in December 1997 by Explanation of Significant Difference
(ESD).

Between 1980 and 1988, the NYSDEC and the Town of Ramapo entered into four (4) Orders on Consent
phasing out Landfill operations, constructing a surface water and groundwater diversion system and a
leachate collection and transport system, and conducting a Remedial Investigation and Feasibility Study
(RI/FS). The leachate collection system was constructed along the downgradient edge of the Landfill from
1984 to 1985. Leachate has been discharged to the Rockland County Sewer District (RCSD) No. 1 Western
Ramapo Treatment Plant since 1996.

The selected remedies for the Landfill include Institutional Controls (IC) through a Declaration of
Covenants and Restrictions that restricts disturbance of the Landfill cover and places restrictions on site use
and offsite groundwater use restrictions, and onsite Engineering Controls (EC) provided by the Landfill
cover and leachate collection systems, groundwater containment, fencing and access controls, air and water
guality monitoring, and regular inspections and maintenance activities. The Covenant of Restrictions and
Environmental Easements were filed with the Rockland County Clerk on August 28, 2012 and October 10,
2012. Post-closure air and water quality monitoring, leachate removal, and inspections and maintenance at
the Landfill have been provided by the Town of Ramapo since 1999. A Site Management Plan (SMP)
incorporates the Institutional/Engineering Control (IC/EC) Plan, the Inspection and Monitoring Plan, and
the Operation and Maintenance Plan to provide for the continual post-closure monitoring and maintenance
of the Landfill.

An annual Periodic Review Report (PRR) is required to document site management activities outlined in
the SMP. This PRR covers the period August 1, 2019 to October 31, 2020.

The remedial program implemented at the Landfill has been successful in meeting the remedial objectives
set forth in the RODs. Leachate generation and contaminant migration through groundwater has reduced.
The Landfill cover prevents contamination of surface runoff and direct human/animal contact with waste,
and Landfill gas migration/buildup is effectively controlled.

Based on the results of activities performed from August 2019 through October 2020, no changes to the
approved SMP are recommended. The requirements for discontinuing site management have not been met.
As such, continued compliance with the approved SMP is recommended.
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1.0 INTRODUCTION

The Town of Ramapo Landfill (Landfill), located at 250 Torne Valley Road in the Village of Hillburn,
Town of Ramapo, Rockland County, New York (refer to Figure 1), is a Superfund National Priorities List
(NPL) site and is regulated by the United States Environmental Protection Agency (USEPA), CERCLIS
ID NYDO000511493. The Landfill property is also registered as a New York State Class 4 Inactive
Hazardous Waste Disposal Site, Registry No. 344004.

The Landfill was placed on the NPL in September 1983. The USEPA issued a Record of Decision (ROD)
dated March 31, 1992, which was modified in December 1997 by Explanation of Significant Difference
(ESD).

The Landfill encompasses 86.07 acres owned by the Town of Ramapo and is located east of Torne Valley
Road and immediately west/southwest of Baler Boulevard (refer to Figure 2). The Baler Building, which is
actively accepting waste, is located on Baler Boulevard and is adjacent to the Landfill to the northeast. The
highest elevation is located on the eastern most edge of the site, and the Landfill slopes downward in a
westerly direction towards Torne Brook. The lowest elevation is located along the southwestern edge of the
site. Stone and concrete drainage ditches are present along the perimeter of the Landfill. Several stone
drainage channels and swales are connected to four (4) main stone drainage downchutes that drain into the
western perimeter drainage ditch of the Landfill. The site is covered with suitable shallow rooted vegetation
with no evidence of erosion. Some deeper rooted vegetation is present in select drainage structures across
the Landfill. The Landfill is surrounded by perimeter fencing and can only be accessed through an access
gate at the northeast edge of the Landfill adjacent to Baler Boulevard.

The Landfill stages compost windrows on the east edge of the property and contains a shooting range for
the Town of Ramapo Police Department. The Landfill is mowed regularly to prevent deep rooted vegetation
that may damage the cover; however, portions of the Landfill are not mowed due to the presence of Timber
Rattlesnake habitats.

An annual Periodic Review Report (PRR) is required to document site management activities outlined in
the Site Management Plan (SMP). This PRR covers the period August 1, 2019 to October 31, 2020 and
includes the 2020 Post-Closure Monitoring (PCM) event conducted on October 5 to October 8, 2020. A
Landfill inspection, air monitoring, leachate monitoring, groundwater monitoring, and an evaluation of
institutional controls (IC) and engineering controls (EC) was completed in support of the 2020 PCM event.

11 Summary of Site History

The Landfill is located at the western base of the Ramapo Mountains on Torne Valley Road and consists
of two major lobes commonly known as the north and south lobes. Landfill slopes range from three (3) to
thirty-three (33) percent. Property features are presented in Figure 2.

Prior to landfilling operations in the 1950s and 1960s, portions of the property were excavated for gravel.
In 1971, the Town was permitted by the Rockland County Department of Health (RCDOH) to operate a
sanitary landfill. Under various operators, municipal solid waste (MSW) was accepted until 1984, and
construction and demolition (C&D) debris was accepted until 1989. Substances reportedly disposed at the
Landfill include industrial and sewer sludge, municipal refuse, asbestos, C&D debris, yard debris, paint
sludge (presumably from an automotive plant), and liquid waste (reportedly from a paper company).

The Landfill was placed on the NPL in September 1983. Between 1980 and 1988, the NYSDEC and the
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Town of Ramapo entered into four (4) Orders on Consent phasing out Landfill operations, constructing a
surface water and groundwater diversion system and a leachate collection and transport system, and
conducting a Remedial Investigation and Feasibility Study (RI/FS). The leachate collection system was
constructed along the downgradient edge of the Landfill from 1984 to 1985. Initially, collected leachate
was conveyed by pumps and lift stations to a wastewater treatment pond in the southwest corner of the
Landfill property. After aeration and settling, treated water was discharged to the Ramapo River. Since
1996, leachate has been discharged to the Rockland County Sewer District (RCSD) No. 1 Western Ramapo
Treatment Plant.

In 1998, the Town of Ramapo subdivided the sections of the Landfill property used for the transfer facility,
scale house, and leachate storage tank. The transfer facility and scale house properties were sold to the
Rockland County Solid Waste Management Authority (RCSWMA) and the leachate storage tank property
was sold to the RCSD.

The selected remedies for the Landfill include Institutional Controls (IC) through a Declaration of
Covenants and Restrictions that restricts disturbance of the Landfill cover and places restrictions on site use
and offsite groundwater use restrictions, and onsite Engineering Controls (EC) provided by the Landfill
cover and leachate collection systems, groundwater containment, fencing and access controls, air and water
guality monitoring, and regular inspections and maintenance activities. The Covenant of Restrictions and
Environmental Easements were filed with the Rockland County Clerk on August 28, 2012 and October 10,
2012. Post-closure water and air quality monitoring, leachate removal, and inspections and maintenance at
the Landfill have been provided by the Town of Ramapo since 1999. An existing SMP incorporates the
Institutional/Engineering Control (IC/EC) Plan, the Inspection and Monitoring Plan, and the Operation and
Maintenance Plan to provide for the continual post-closure monitoring and maintenance of the Landfill.

1.2 Effectiveness of the Remedial Program and Compliance

The remedial program implemented at the Landfill has been successful in meeting the remedial objectives
set forth in the RODs. Leachate generation and contaminant migration through groundwater has reduced.
The Landfill cover prevents contamination of surface runoff, prevents direct human/animal contact with
waste, and effectively controls Landfill gas migration/buildup.

1.3 Recommendations

Based on the results of activities performed from August 1, 2019 to October 31, 2020, no changes to the
approved SMP are recommended. The requirements for discontinuing site management have not been met.

2.0 OVERVIEW
The following information was collected in support of the Landfill PCM:

e The Annual PCM Landfill inspection was performed by Sterling Environmental Engineering, P.C.
(STERLING) on October 7, 2020. Site Location and Property Features Maps are provided as
Figures 1 and 2. The 2020 Landfill inspection documents the physical integrity and stability of the
Landfill cover system and assesses the condition and capability of existing surface water drainage
and erosion control features. An Inspection Checklist and Institutional and Engineering Control
Evaluation Form are provided in Appendix A. The NYSDEC Institutional and Engineering
Controls Certification Form is provided in Appendix B. A photograph log documenting
observations during the Annual Landfill inspection is provided in Appendix C.
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e The 2020 air quality monitoring event was conducted October 5 to October 7, 2020. Air monitoring
locations are shown on Figure 3 and results are summarized on Table 1.

e Groundwater samples were collected from monitoring wells 1-OS, 2-0S, 3-OS/I, 4-0S, 7-0S,
8-0S, 8-1, 8-R, 9-0S, 9-1, 9-R, 10-0S, 10-1, 10-R, UP-0S, UP-I, UP-R, private water supply wells
PW-1 and PW-2, and public water supply wells SVWC-93, SVWC-94, SVWC-95, and SVWC-96.
Well locations are shown on Figure 3. The groundwater samples were analyzed for parameters
listed in Table 2. A summary of field parameter measurements and analytical results for each well
is summarized in Tables 3, 4, and 5. Analytical laboratory reports are provided in Appendix D. In
addition, static water level readings were obtained at all of the sampled monitoring wells and
monitoring wells 1-I, 1-R, 2I, 2-R, 3-R, 4-1, 4-R, 5-0S, 5-1, 5-R, 6-1, 6-R, 7-I, and 7-R.

e In accordance with the NYSDEC letter dated June 12, 2019 requesting that select groundwater
samples be analyzed for additional emerging contaminants (per- and polyfluoroalkyl substances
(PFAS) & 1,4-Dioxane), additional samples were collected from the upgradient monitoring well
cluster (UP-OS, UP-I, and UP-R), the two (2) most downgradient sentinel well clusters (9-OS, 9-1,
9-R and 10-0S, 10-I, and 10-R), and two (2) of the public water supply wells (SVWC-94 and
SVWC-95). The subject groundwater samples were collected at the same time as the PCM
groundwater monitoring event.

e Historical data for select parameters (aluminum, beryllium, cadmium, copper, antimony, arsenic,
chromium, iron, lead, magnesium, manganese, nickel, sodium, and thallium) requested by the
NYSDEC and USEPA are provided in Tables 6 through 19.

e Reported discharge volumes pumped from the groundwater/leachate extraction wells, located on
the downgradient side of the Landfill, to the RCSD No. 1 Western Ramapo Treatment Plant were
provided by the Town of Ramapo and is included in Table 20.

e Analytical results from 2009 through the 2020 sampling event for leachate/groundwater pumped
to the Western Ramapo Treatment Plant are summarized in Table 21, and analytical reports are
provided in Appendix E.

3.0 PERFORMANCE, EFFECTIVENESS, AND PROTECTIVENESS

The Landfill has been subject to a SMP since March 1999. The SMP provides for regular site inspections,
air, groundwater, and leachate monitoring, leachate collection and management, mowing, and Landfill gas
management.

3.1 Air Quality

Air quality monitoring consisted of measuring concentrations of explosive gas (measured in percent of
lower explosive limit (%LEL)), hydrogen sulfide (H.S), and volatile organic compounds (VOC) in the
headspace of each monitoring well, leachate manhole A-5, lift stations A-10 and W-20, and within the
ambient breathing zone inside the Baler Building and along the Landfill perimeter at designated locations
shown on Figure 3. Air quality monitoring results are summarized in Table 1. Explosive gas and H,S
measurements were obtained with a QRAE multi-gas monitor, and VOC measurements were obtained with
a miniRAE 3000 photoionization detector (PID). The presence of VOCs, H.S, and explosive gas were not
detected in the breathing zone inside the Baler Building or along the Landfill perimeter sampling locations
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(Table 1). The presence of explosive gas was detected within manhole A5 (16% LEL) and Lift Station A-
10 (21% LEL). The air quality monitoring survey for explosive gas, H2S, and VOCs indicated the Landfill
is in compliance with the requirements set forth in 6 NYCRR 360-2.15(k)(4) and 2.17(f) (effective prior to
November 4, 2017).

3.2 Groundwater Monitoring
3.21 Groundwater Flow

Depth to water measurements were obtained at or near the Landfill perimeter to determine groundwater
elevations in the shallow overburden and bedrock aquifer systems. Groundwater flow direction in the
overburden aquifer is to the northwest and/or west towards Torne Brook (Figure 5). Groundwater flow
direction in the bedrock aquifer is similar (Figure 6). The bedrock groundwater elevation data for
monitoring well 6-R was not utilized as the measured elevation was not consistent with historical data. A
well integrity assessment, including re-surveying the measuring point, will be completed in 2021.
Groundwater gradients are similar in both aquifer systems and downward vertical gradients are noted
throughout the Landfill perimeter, except at monitoring well clusters UP, 7-OS/7-1, 8, 9, and 10, which
were observed to be slight (7-OS/7-1 and 8) to moderately (UP, 9, and 10) upward. These vertical gradients
are consistent with historical trends.

3.2.2 Groundwater Analytical Results

All samples were analyzed by Alpha Analytical, located in Westborough, Massachusetts, following
established methodologies and protocols. A copy of the analytical reports, prepared in accordance with
NYSDEC Analytical Services Protocol (ASP) Category A reporting requirements, are provided in
Appendix D.

Static water level and water quality field parameters (temperature, specific conductivity, pH, and oxidation-
reduction potential (ORP)) were measured in the field and are presented on Table 3. The summary of the
2020 PCM groundwater analytical results are provided on Tables 4 and 5. A duplicate sample was collected
from bedrock monitoring well 9-R and is labeled as “DUP10052020”.

Analytical results for monitoring well samples are compared to the NYSDEC Division of Water Technical
and Operational Guidance Series 1.1.1 (TOGS 1.1.1), Ambient Water Quality Standards and Guidance
Values (June 2004). No site-related VOCs were detected at any of the shallow overburden monitoring wells
(UP-0S, 1-0S, 2-0S, 3-0S/1, 4-0S, 7-0S, 8-0S, 9-0S, and 10-0S), intermediate overburden monitoring
wells (UP-1, 3-0S/1, 8-1, 9-1, and 10-1) or bedrock monitoring wells (UP-R, 8-R, 9-R, and 10-R). Analytical
results for the drinking water supply well samples indicate that there are no reported USEPA MCL and
NYSDOH Part 5 exceedances at the public water supply wells or private drinking water supply wells.

TOGS 1.1.1 exceedances were observed at six (6) shallow overburden monitoring wells (1-0S, 2-0S, 3-
OS/1, 4-0S, 7-0S, and 8-0S), three (3) intermediate overburden monitoring wells (3-OS/I, 8-1, and 9-1),
and two (2) downgradient bedrock monitoring wells (8-R and 9-R). A detailed summary of reported
parameter exceedances is provided below.
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Reported concentrations for the following parameters exceed the applicable water quality standard:

Parameter
Exceeding
Water Quality NYS 1-0S | 2-0S | 3-0S/l | 4-0S | 7-0S 8-0S 8-1 8-R 9-1 9-R
Standard Groundwater
(TOGS 1.1.1) Standard
Antimony 0.003 0.00354J
Chromium 0.05 0.318 | 0.094 3.19 | 0.106 0.573 0.06122 0.05239
Iron 0.3** 9.66 1.05 13.6 1.18 5.31 0.552 9.63 1.56 | 0.305 | 0.533
Magnesium 35 66.8
Manganese 0.3** 13 | 0.026 15| 0.463 0.586 0.1835 | 3.479 0.5774 1.137
Nickel 0.1 0.711
Selenium 0.01 0.013
Sodium 20 112 | 248 60.8 | 51.8 26.3 91.4 715| 26.1 50
Thallium 0.0005 0.015J 0.005J 0.004J

** = The standard for the sum of iron and manganese is 0.5 mg/L.
J = Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration
is approximate.

3.2.3 Concentration vs. Time Trends

Historical data summary tables are provided in Tables 6 through 19 for select inorganic parameters
(aluminum, antimony, arsenic, beryllium, cadmium, chromium, copper, iron, lead, magnesium, manganese,
nickel, sodium, and thallium) that have exceeded water quality standards or guidance values. Concentration
versus time plots are also provided in Tables 6 through 19 to enable data trend analysis. The concentration
trends over time for parameters with TOGS exceedances reported for this event are presented in plots shown
in Tables 10, 12, 13, 15, 16, 17, and 18 and are summarized below:

Antimony (Table 10)

The following monitoring wells exceeded the TOGS 1.1.1 standard for antimony (3 pg/L or 0.003 mg/L):
8-0S, which is the first exceedance for antimony at this monitoring location.

Chromium (Table 12)

The following monitoring wells exceeded the TOGS 1.1.1 standard for chromium (50 pg/L or 0.05 mg/L):
1-0S, 2-0S, 3-08/1, 4-0S, 7-0S, 8-0S, and 8-R.

Monitoring wells 1-OS, 2-0OS, 3-0S/1, 4-0S, 7-0S, and 8-OS show data trendlines that are generally
consistent with a slight apparent increasing trend, while the trendline for monitoring well 2-OS shows a
slight apparent decreasing trend. This is the first exceedance for chromium at monitoring well 8-R.

Iron (Table 13)

The following monitoring wells exceeded the TOGS 1.1.1 standard for iron (300 pg/L or 0.3 mg/L): 1-OS,
2-0S, 3-0§/1, 4-0S, 7-0S , 8-0S, 8-1, 8-R, 9-1, and 9-R.
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Monitoring wells 3-OS/I and 9-R show as being stable over time. The data trendlines for these two (2)
monitoring points were removed from their respective iron concentration trend over time graph due to the
poor fit of the correlation coefficient with each respective trendline. The following monitoring wells show
a decreasing trend over time: 1-0S, 2-0S, 4-0S, 7-0S, 8-0S, 8-1, 8-R, and 9-1.

Magnesium (Table 15)

Monitoring well 8-R exceeded the TOGS 1.1.1 standard for magnesium (35,000 pg/L or 35 mg/L). The
magnesium concentration in well 8-R is slightly increasing over time.

Manganese (Table 16)

The following monitoring wells exceeded the TOGS 1.1.1 standard for manganese (300 pg/L or 0.3 mg/L):
1-0S, 3-09/1, 4-0S, 7-0S, 8-1, 8-R, and 9-R. Monitoring wells 3-OS/l, 4-0OS, 7-0OS, and 8-R show a
decreasing trend over time while manganese in groundwater at monitoring wells 1-OS and 8-1 are
apparently increasing over time although a poor fit was observed. Historical manganese results at 9-R also
exhibits a recent decreasing trend over time although a poor fit was observed.

Nickel (Table 17)

The following monitoring wells exceeded the TOGS 1.1.1 standard for nickel (100 pg/L or 0.1 mg/L):
3-0S/1, which shows a slightly increasing trend over the last five (5) years although a poor fit was observed.
The data trendline was removed from its nickel concentration trend over time graph due to the poor fit of
the correlation coefficient.

Sodium (Table 18)

The following monitoring wells exceeded the TOGS 1.1.1 standard for sodium (20,000 pg/L or 20 mg/L):
1-0S, 2-0S, 3-05/1, 4-08S, 8-08S, 8-1, 8-R, 9-1, and 9-R. The following monitoring wells show an increasing
trend over time: 1-0OS, 3-0S/I, 4-0S, 8-0S, 8-1, and 9-R. Monitoring well 8-R shows a decreasing trend
over time for sodium.

There are no NYSDOH drinking water quality standard or designated limits for sodium. Water containing
more than 20 mg/L of sodium should not be used for drinking by people on severely restricted sodium diets.
Water containing more than 270 mg/L of sodium should not be used for drinking by people on moderately
restricted sodium diets. The onsite and offsite monitoring wells are not used as a drinking water supply
source.

Sodium is included on the USEPA’s Drinking Water Contaminant Candidate List (CCL). The CCL is a list
of contaminants which, at the time of publication, are not subject to any proposed or promulgated National
Primary Drinking Water Regulation (NPDWR), are known or anticipated to occur in public water systems,
and may require regulations under the Safe Drinking Water Act (SDWA).

Thallium (Table 19)

The following monitoring wells exceeded the TOGS 1.1.1 standard for thallium (0.5 pg/L or 0.0005 mg/L):
1-0S, 3-0S5/1, and 7-OS. Monitoring wells 1-0OS, 3-OS/I, and 7-OS all show a decreasing trend over time
for thallium. This is the third exceedance for thallium at monitoring wells 1-OS and 3-OS/I. This is the
second exceedance for thallium at monitoring well 7-OS.
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3.2.4 Offsite Private Drinking Water Supplies / Offsite Public Water Supplies

Groundwater from PW-1 and PW-2 is used as a private drinking water supply, and groundwater from
SVWC-93, SVWC-94, SVWC-95, and SVWC-96 are used as a public water supply. Analytical results for
these private and municipal drinking water supply wells are compared to the NYSDOH 10 NYCRR Part 5
MCLs and the USEPA MCLs for Primary Drinking Water Regulations. No exceedances of NYSDOH or
USEPA MCLs were noted at the private water supply wells or public water supply wells (refer to Table 5
and Appendix D).

The sodium results at the private water supply wells are below the Applicable or Relevant and Appropriate
Requirements (ARAR) standard of 20 mg/L while sodium results for the public water supply wells SVWC-
93, SVWC-94, SVWC-95, and SVWC-96 exceed 20 mg/L. The public water supply wells have historically
exceeded the ARAR for sodium and are increasing over time.

3.2.5 Emerging Contaminants (1,4-Dioxane and Perfluorinated Compounds) in Select Onsite and
Offsite Groundwater Samples

1,4-Dioxane

Groundwater samples were collected for 1,4-Dioxane analysis from nine (9) monitoring wells UP-OS, UP-I,
UP-R, 9-0S, 9-1, 9-R, 10-0S, 10-1, and 10-R and two (2) public water supply wells (SVWC-94 and SVWC-
95). The NYSDEC emerging contaminant screening level for 1,4-Dioxane in groundwater is 35 pg/L. On
August 26, 2020, NYS adopted new drinking water standards for Public Water Supplies that set maximum
contaminant levels (MCLs) of 1 part per billion (1 ppb or 1 pg/L) for 1,4-dioxane. 1,4-Dioxane was not
detected above the laboratory method detection limit (MDL) in groundwater samples collected from
monitoring wells UP-OS, UP-I, UP-R, 9-0S, 9-1, 10-0S, 10-1, 10-R, and public water supply well SVWC-
94 (Tables 4 and 5). 1,4-Dioxane was detected at 2.69 pg/L and 0.412 pg/L in groundwater sampled from
monitoring well 9-R and public water supply well SVWC-95, respectively (Tables 4 and 5).

Per and Polyfluoroalkyl Substances (PFAS)

Groundwater samples were collected for PFAS compound analysis from nine (9) monitoring wells UP-OS,
UP-I, UP-R, 9-0S, 9-1, 9-R, 10-0S, 10-I, and 10-R and two (2) public water supply wells (SVWC-94 and
SVWC-95). The NYSDEC screening level is 100 nanograms per liter (ng/L) for PFOA and PFOS, 100
ng/L for any other individual PFAS compound, and 500 ng/L for the total concentration for all PFAS
compounds. On August 26, 2020, NY'S adopted new drinking water standards for Public Water Supplies
that set a MCL of 10 parts per trillion (10 ppt or 10 nanograms per liter ng/L) each for perfluorooctanoic
acid (PFOA) and perfluorooctanesulfonic acid (PFOS). The groundwater sampled from onsite and offsite
monitoring wells, as part of the annual groundwater monitoring program, is not used as a drinking water
supply source. Results for PFAS compounds in groundwater are provided in Tables 4 and 5. PFAS
compounds were not detected at levels exceeding any of the NYSDEC screening levels in any groundwater
sample analyzed. The NYSDOH MCL for PFOA in drinking water and PFOS in drinking water were not
exceeded at public water supply wells SVWC-94 and SVWC-95.

3.3 Leachate Quality

The September 18, 2019 and February 19, 2020 analytical results for leachate/groundwater are summarized
in Table 21 and are generally consistent with previous results. Leachate water quality is characterized by
detectable to elevated concentrations of leachate indicators such as ammonia, COD, chloride, hardness,
nitrate, sulfate, TDS, and TKN and inorganic parameters, including boron, cadmium, copper, manganese,
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and zinc. Inorganic parameters that were not detected include antimony, arsenic, beryllium, chromium,
lead, mercury, molybdenum, nickel, selenium, silver, and thallium.

4.0 INSTITUTIONAL/ENGINEERING CONTROL PLAN COMPLIANCE

The multiple institutional and engineering controls for the Landfill implemented by the RODs and
documented in the SMP continue to be in place and performing as designed. These controls were reviewed
and evaluated through this PRR.

4.1 Institutional Controls

Institutional Controls (IC) include restrictions on the use of real property that limits human and
environmental exposure, restricts the use of groundwater, provides notice to potential owners, operators, or
members of the public, or prevents actions that would interfere with the effectiveness of the remedial
program or with the effectiveness and/or integrity of operation, maintenance, or monitoring activities at or
pertaining to the Landfill property.

ICs may include, but are not limited to environmental easements, deed restrictions, discharge permits, site
security (other than fencing), local permits, Orders on Consent/decrees, zoning restrictions, hazardous
waste site registry, deed notice, groundwater use restrictions, condemnation of property, and public health
advisories.

The Covenant of Restrictions and Environmental Easements were filed with the Rockland County Clerk on
August 28, 2012 and October 10, 2012. The Environmental Easements stay with the property in perpetuity
to provide an effective and enforceable means of encouraging the reuse and redevelopment of the property
in a manner determined to be safe for a specific use, while ensuring the performance of operation,
maintenance, and/or monitoring requirements, and to ensure the potential restriction of future uses of the
land that are consistent with the ROD.

The following restrictions apply to the Landfill property (Parcel 39.19-1-3):

e There shall be no construction, use, or occupancy that results in a disturbance or excavation that
threatens the integrity of the engineering controls (EC) described in Section 4.2, or which results
in unacceptable human exposure to contaminated soils.

e The Owner shall not disturb, remove, or otherwise interfere with the installation, use, operation,
and maintenance of ECs described in Section 4.2 unless a written waiver is obtained from the
USEPA and NYSDEC for each occasion.

e The Owner shall prohibit land use from ever being used for purposes other than
commercial/industrial use without the express written waiver by the USEPA and NYSDEC.

e The Owner shall prohibit the use of underlying groundwater, without rendering it safe for drinking
water or industrial purposes, as appropriate, unless the user first obtains permission to do so from
the USEPA and NYSDEC. This restriction also applies to Parcel 39.19-1-3.1, owned by RCSD No.
1, and Parcels 39.19-1-4 and 39.19-1-5, owned by RCSWMA.

e The Owner shall provide an annual certification (see Section 2.3 of the SMP) prepared by a
Professional Engineer or environmental professional acceptable to the USEPA and NYSDEC. The
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certification will document in-place 1Cs and ECs are unchanged from the previous certification,
comply with the current SMP and have not been impaired.

e The Owner shall continue to implement and maintain the ICs and ECs identified in the SMP unless
permission to discontinue such controls is granted from the USEPA and NYSDEC. This
requirement also applies to Parcel 39.19-1-3.1, owned by RCSD No. 1, and Parcels 39.19-1-4 and
39.19-1-5, owned by RCSWMA.

e All'ICs and ECs shall be binding for present and all future owners. Any conveyance of the Landfill
property or portions of the Landfill property are subject to the ICs and ECs.

4.2 Engineering Controls

Engineering Controls (EC) may include physical barriers or methods to actively or passively contain,
stabilize, or monitor contamination, restrict the movement of contamination to ensure the long-term
effectiveness of the remedial program, or eliminate potential exposure pathways to contamination.

The ECs for the Ramapo Landfill to control the source of contamination and the generation of contaminated
leachate include:

e A Landfill cover consisting of layers of fill material, gas venting system, an impermeable
membrane, and protective soil cover.

e Active groundwater extraction wells to supplement the existing leachate collection system.
o Leachate collection system for offsite treatment.

e Drainage swales to collect and divert surface water runoff downgradient of sections of the
impermeable membrane installed on the Landfill slopes (Figure 4).

e Site security fencing to reduce trespassers on the Landfill property.
4.2.1 Landfill Cover System

Major components of the final cover system are a geomembrane barrier, secondary cushion geotextile,
barrier protection soil layer, and a topsoil layer with vegetation.

The geomembrane barrier overlies the secondary cushion geotextile layer, which overlies the prepared
existing subgrade, thereby covering the existing refuse mass and residual contaminated soil. The
geomembrane barrier is overlain by another secondary cushion geotextile and a layer of 12 inches of low
permeability barrier protection soil. The barrier protection soil layer is overlain by a 6-inch topsoil layer
and seeded to minimize soil loss. The Landfill slopes are graded to provide proper drainage with slopes
ranging from 3 to 33%.

Installation of the Landfill cover system minimizes infiltration of precipitation to wastes and the resultant
generation of leachate and prevents the release of previously disposed wastes. The cover system is regularly
inspected by the Town of Ramapo to evaluate its performance and assess the following physical condition
elements: settlement and erosion of Landfill cover, vegetative growth, slope stability, damage due to
presence of vector populations over or near Landfill cover (i.e., burrow holes), monitoring well and Landfill
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gas vent integrity, presence or absence of leachate outbreaks, surface water drainage structures, site fencing,
gates, and access roads, and evidence of trespassing.

A completed Inspection Checklist and Institutional and Engineering Control Evaluation Form from the
annual site inspection completed on October 7, 2020 is provided in Appendix A. The Landfill cover was
observed to be in good condition with no evidence of surface water ponding, leachate discharges, or iron-
stained soils. The perimeter fence is currently intact and functioning as designed. The Landfill appears
secure, stable, and the Landfill cover was observed to be well maintained and remains in good condition.
No evidence of settlement, erosion, or damage due to active vector populations was observed and the overall
physical integrity of the Landfill is in good condition.

The stormwater drainage system appeared to be functioning as designed. Overgrown vegetation is present
in many of the drainage channels along the perimeter of the Landfill (see Photographs 1, 3, 7, 11, 13, 15,
21, and 23, Appendix C). The Landfill downchutes are in acceptable condition although some deeper rooted
vegetation is present within select sections of the Landfill drainage structures, as identified on the Landfill
Inspection Form (Appendix A), and should be maintained.

Two (2) damaged gas vents and two (2) angled gas vents (see Photographs 4, 5, 6, and 8; Appendix C) were
observed across the Landfill. Overgrown vegetation was observed surrounding several gas vents. The
subject gas vents should be repaired and overgrown vegetation should be removed as part of standard
maintenance as described in the Site Management Plan (SMP). The concrete collar for the manhole cover
at MH E-6 is damaged (Figure 7 and Photograph 2, Appendix C). Although the manhole was functioning
as designed the concrete collar should be repaired. No additional actions or special maintenance is required
for the Landfill cover system at this time beyond the regular ongoing post-closure care.

4.2.2 Leachate Collection System

All leachate collected from the leachate collection system flows by gravity to the adjacent RCSD No. 1
pump station and then the leachate/groundwater is pumped to the Western Ramapo Sewage Treatment
Plant. The leachate collection/transfer system is designed and constructed to operate automatically.
Extraction well and lift station locations are provided in Figure 7.

Individual pump controls are as follows:
1. Extraction Wells - Water Level Sensors

2. Lift Station and Pump Pit Pumps - Floats with mercury switches sensing actual water levels
(Inactive).

4.2.3 Groundwater Extraction Wells

The groundwater extraction wells are pumped to contain the contaminant plume that migrates from the
Landfill. The groundwater extraction wells are located on the western side of the Landfill along Torne
Valley Road between monitoring well clusters MW-3 and MW-8. The layout of the extraction well system
is approximately 700 feet in length. Three (3) extraction wells (W-5, W-6, and W-7) are approximately 20
feet deep and screened in dense sand and partially into the upper two (2) feet of bedrock. The remaining
extraction wells (W-1 through W-4) are deeper, ranging from 38 to 51 feet in depth and are screened in
dense sand and partially into upper ten feet of bedrock (see Figure 7 for locations).
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The Town hired a consultant, Roberge Electric (Roberge), to install a flow meter on Extraction Well W-3
to serve as a prototype. Installation was completed at the end of May 2016. After evaluation, the flow meter
performance was determined to be satisfactory and the Town contracted with Roberge to equip the
remaining extraction wells with similar flow meters. Roberge completed installation of six (6) flow meters
at lift station A-7 and W-20 and extraction wells W-1, W-2, W-4, and W-7 in mid-November 2016.
Installation of flow meters at extraction wells W-5 and W-6 were installed in May 2017. The leachate
collection system is located along the perimeter of the waste mass. The perimeter leachate collection system
continues to function as designed.

The operation of extraction well W-1 was impacted due to faulty controller board and transducer between
August 2019 and early June 2020. The new controller board and transducer at W-1 were acquired from a
new manufacturer as the former units were deemed obsolete. Functionality for extraction wells W-1 through
W-7 were briefly affected for a few days in late December 2019 due to a break in the power lines on Torne
Valley Road. Extraction wells W-2 and W-3 experienced electrical problems between March 3, 2020 and
April 2, 2020 as the minor electrical repairs were delayed due to retirement of key personnel and the lack
of availability of other DPW staff due to Executive Orders being put-in-place regarding the COVID-19
pandemic.

Annual leachate/groundwater volumes pumped from the Landfill to the Western Ramapo Sewage
Treatment Plant between 1995 and September 30, 2020 are summarized in Table 20. The total
leachate/groundwater removed from the Landfill during this reporting period is 13,109,095 gallons:
8,342,290 gallons January 1, 2020 through October 31, 2020 and 4,766,805 gallons from August 1, 2019
through December 31, 2019. Removed leachate/groundwater was directed through a force main to the
Western Ramapo Sewage Treatment Plant for treatment. For comparison, the total leachate/groundwater
removed from the Landfill in 2019 was 14,079,593 gallons and the volume of leachate/groundwater
pumped from the Landfill extraction wells between 2009 and 2019 has averaged 13,637,111 gallons per
year. Four (4) of the last five (5) years have had annual volume removals above the most recent ten (10)
year average while the 2019 extraction well discharge volume was 3.24% higher than the most recent ten
(10) year average.

4.2.4  Surface Water Runoff Features and Drainage Swales

Surface water runoff features are located on and around the Landfill property (Figure 4). Terraces and riprap
downchutes on the Landfill waste mass direct stormwater runoff to the Landfill perimeter drainage ditches
successfully preventing the occurrence of standing water on the Landfill. The surface water runoff is
directed into perimeter drainage ditches into drainage basins to reduce particulates and sediment before it
ultimately enters into the Torne Brook. These surface water runoff features are checked routinely by the
Town of Ramapo for sediment buildup, overgrowth of vegetation, overflow of drainage ditches or basins,
improper drainage of terraces and downchutes, and sloughing of the Landfill cover. Based on the observed
conditions during the Annual Landfill Site Inspection, no corrective measures are needed for the surface
water management features.

Drainage swales collect diverted surface water runoff (Figure 4). Two (2) swales are located on the north
lobe and two (2) swales are located on the south lobe of the Landfill. These swales divert runoff into
wetlands, a retention pond, and Torne Brook.

4.25 Groundwater Monitoring Wells

Existing groundwater monitoring wells are located along the upgradient, crossgradient, and downgradient
perimeter of the Landfill waste mass. The wells are used to monitor groundwater quality around the Landfill
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property. Monitoring wells are routinely checked for sediment buildup using depth to bottom measurements
and the integrity of the outer casing, lid, and lock. These monitoring wells are sampled every fifth quarter
for 6 NYCRR Part 360 Baseline Parameters for indication of contamination by the Landfill waste mass.

Overall, the monitoring well network is functioning as designed and the Town of Ramapo will continue the
approved annual monitoring program.

4.3 IC/EC Certification

As required by DER-10, Section 6.3(a), the completed and signed NYSDEC IE/EC Certification Form is
provided as Appendix B. All ICs/ECs are in place and functioning as designed.

5.0 MONITORING PLAN COMPLIANCE

The Landfill was granted a post-closure monitoring variance by the NYSDEC on October 27, 2003,
reducing the monitoring frequency to once every year with the monitoring event being rotated to the next
guarter for each year. Monitoring includes collection of groundwater and leachate samples for analysis of
6 NYCRR Part 360 Baseline parameters, as well as water level measurements from select monitoring wells
and air quality monitoring. Monitoring wells and sample locations are shown on Figure 3. The following
sections describe the monitoring requirements for air, groundwater, and leachate quality.

5.1 Air Quality Monitoring

Air quality monitoring includes field measurements of explosive gas, H2S, and VOC concentrations in the
headspaces of each monitoring well, leachate manhole A-5, lift stations A-10 and W-20, and ambient
breathing space at the Baler Building and along the Landfill perimeter at designated locations (Figure 3).
Results of the air quality monitoring are described in Section 3.1.

The air quality monitoring program meets the remedial objectives to evaluate the effectiveness of the
selected remedy by providing a direct means to determine if Landfill gases are prevented from migration
and buildup. The Town of Ramapo will continue air quality monitoring according to the approved SMP.

5.2 Groundwater Monitoring

The current groundwater monitoring program consists of sampling eight (8) “OS” monitoring wells, one
(1) OS/I monitoring well, three (3) downgradient “I” monitoring wells, three (3) downgradient “R”
monitoring wells, two (2) private water supply wells, and four (4) public municipal water supply wells. A
new monitoring well cluster (UP-OS, UP-I, and UP-R) was installed in 2016 to determine natural
upgradient groundwater conditions. Static depth to water measurements are collected from locations shown
on Figure 3 to determine groundwater flow patterns.

Overall, the groundwater monitoring program meets the remedial objectives by providing suitable means
to determine the effectiveness of the selected remedy. The Town of Ramapo will continue groundwater
monitoring according to the approved SMP.

53 Leachate Monitoring

Through June 2011, leachate and groundwater from the Landfill extraction well network were pumped to
the Rockland County Sewer Treatment Plant located at 4 Route 340, Orangeburg, New York. Starting in
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June 2011, leachate/groundwater collected by the Landfill extraction wells has been pumped to the RCSD
No. 1 Western Ramapo Treatment Plant in Hillburn, New York. Analytical testing of the Landfill
leachate/groundwater occurs on a biannual basis from a manhole located upstream of the discharge to the
leachate wet well.

Analytical results from August 20, 2009 through February 19, 2020 are summarized in Table 21. Reported
parameter concentrations are compared with Maximum Concentration Limits set by RCSD No. 1 Western
Ramapo Treatment Plant. There are no limit exceedances for any of the listed parameters between August
20, 2009 and February 19, 2020.

Leachate/groundwater extracted from the Landfill and discharged to the RCSD No. 1 Western Ramapo
Treatment Plant meets the industrial permit requirements for samples collected from August 20, 2009
through February 19, 2020. Sampling of the discharge from the Landfill will continue on a semi-annual
basis.

6.0 OPERATION AND MAINTENANCE PLAN COMPLIANCE

The Operation and Maintenance (O&M) Plan for the Landfill, outlined in the SMP, consists of the following
components:

o Repair, if necessary, of the Landfill cover system in accordance with approved specification
materials and methods;

¢ Annual mowing of the vegetated cover system;

Investigation of landfill cover system for evidence of sloughing, cracks, settlement, erosion and

deposition, stressed vegetation, and undesirable vegetation;

Vector control;

Integrity assessment of the gas venting system;

Investigation of gas odors;

Snow plowing and upkeep of the perimeter access road;

Collection, removal, and disposal of leachate;

Preventative maintenance of leachate pumps;

Repair or replacement, if necessary, of monitoring wells; and,

Annual or more frequent clearing of drainage swales, ditches, and downchutes.

Between August 1, 2019 and October 31, 2020, the following O&M activities were performed:

e Routine and annual inspections of the Landfill cover system, surface water drainage features,
monitoring wells, leachate collection system, and the Landfill property;

Mowing of the Landfill cover system;

Regular leachate removal from onsite extraction wells for treatment at RCSD No. 1;

Integrity assessment of the monitoring network; and,

Air, groundwater, and leachate quality monitoring.

Operation and maintenance of the property continues to protect human health and the overall integrity of
the Landfill. There were no deficiencies in complying with the O&M Plan between the August 1, 2019 and
October 31, 2020 reporting period. The components of the remedy subject to O&M requirements (Landfill
cover, gas venting, leachate collection, and surface water management) are functioning as designed.
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Regular inspections performed by Town of Ramapo personnel continue to show compliance with the
remedy determined for the Landfill.

7.0 CONCLUSIONS AND RECOMMENDATIONS

The Landfill continues to comply with the required activities set forth in the SMP for this reporting period.
The ICs and ECs implemented at the site continue to function as designed. The environmental monitoring
plan for the Landfill is ongoing and remains in accordance with the approved variance granted by the
NYSDEC in 2003. The Town of Ramapo will continue to perform regular inspections to maintain the
integrity of the Landfill and surrounding property to protect human health and the environment.

The following conclusions are made based on observations and analytical results collected during the
reporting period of August 1, 2019 to October 31, 2020:

The Landfill appears secure and stable, and the Landfill cover is intact with no evidence of stressed
vegetation, leachate discharges, or damage due to settlement or active vectors.

o Two (2) damaged gas vents and two (2) angled gas vents were observed at the Landfill. Overgrown
vegetation was also occasionally observed surrounding several gas vents. Vegetative growth is
present along some sections of the Landfill’s perimeter drainage structures and should be
maintained.

e The concrete collar for the manhole cover at MH E-6 is damaged but is functioning as designed.

e The October 7, 2020 air quality monitoring survey for explosive gas, H.S, and VOCs indicated the
Landfill is in compliance with the requirements set forth in 6 NYCRR 360-2.15(k)(4) and 2.17(f)
(effective prior to 11/4/17).

e The bedrock groundwater elevation obtained from monitoring well 6-R was not utilized as the
measured elevation was not consistent with historical data.

e Groundwater flow direction in the overburden and bedrock aquifer systems is to the northwest
and/or west towards Torne Brook. Groundwater gradients are similar in both aquifer systems and
downward vertical gradients are noted throughout the Landfill perimeter, except at monitoring well
clusters UP, 7-OS/7-1, 8, 9 and 10, which were observed to be slight (7-OS/7-1 and 8) to moderately
(UP, 9, and 10) upward. These vertical gradients are consistent with historical trends.

¢ No site-related VOCs were detected in groundwater at or above the respective laboratory MDLs.
e No exceedances of USEPA MCLs were noted at the private water supply wells or public water
supply wells. The ARAR for sodium was exceeded at all sampled public water supply wells

(SVWC-93, SVWC-94, SVWC-95, and SVWC-96), which is consistent with historical results.

e Applicable TOGS 1.1.1 standards were exceeded for antimony, chromium, iron, manganese,
magnesium, nickel, selenium, sodium, and thallium at one or more monitoring wells.
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Historical trends are relatively consistent with the 2020 PCM analytical results. This was the fourth
sampling event to include the newly installed upgradient monitoring well cluster (UP-OS, UP-1 and
UP-R).

No NYSDEC-1,4-Dioxane screening levels were exceeded in any groundwater sample analyzed
for 1,4-Dioxane.

No NYSDEC-PFAS screening levels were exceeded in any groundwater sample analyzed for PFAS
compounds.

The volume of leachate/groundwater pumped from Landfill extraction wells to the RCSD No. 1
Western Ramapo Treatment Plant during this reporting period was 13.11 million gallons and has
averaged slightly greater than 13.63 million gallons per year from 2009 through 2019.

There were no reported discharge limit exceedances for the leachate/groundwater extracted from
the Landfill and pumped to the RCSD No. 1 Western Ramapo Treatment Plant.

The following recommendations are made based on analytical results and observations during the reporting

The damaged gas vents should be repaired and overgrown vegetation should be removed as part of
standard maintenance as described in the Site Management Plan (SMP).

The damaged concrete collar for the manhole cover at MH E-6 should be repaired.

A well integrity assessment of bedrock monitoring well MW-6R, including re-surveying the
measuring point, will be completed in 2021 to ensure groundwater elevation data is accurate.

Monitoring is recommended to continue in accordance with the SMP requirements.
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TABLE 1 Page 1 of 1
Summary of Air Monitoring Results (10/5/2020 - 10/8/2020)
Town of Ramapo Landfill
Monitoring LEL Reading H,S Reading VOC Reading
Location @ (% LEL) (ppm) (ppm)
Monitoring Wells:
1-0S 0.0% 0.0 0.0
1-R 0.0% 0.0 0.0
2-0S 0.0% 0.0 0.0
2-R 0.0% 0.0 0.0
3-08/I 0.0% 0.0 0.0
3-R 0.0% 0.0 0.0
4-0S 0.0% 0.0 0.0
4-1 0.0% 0.0 0.0
4-R 0.0% 0.0 0.0
5-0S 0.0% 0.0 0.0
5-R 0.0% 0.0 0.0
6-1 0.0% 0.0 0.0
6-R 0.0% 0.0 0.0
7-0S 0.0% 0.0 0.0
7-1 0.0% 0.0 0.0
7-R 0.0% 0.0 0.0
8-0S 0.0% 0.0 0.0
8-1 0.0% 0.0 0.0
8-R 0.0% 0.0 0.0
9-0S 0.0% 0.0 0.0
9-1 0.0% 0.0 0.0
9-R 0.0% 0.0 0.0
10-0S 0.0% 0.0 0.0
10-1 0.0% 0.0 0.0
10-R 0.0% 0.0 0.0
UP-0S 0.0% 0.0 0.0
UP-I 0.0% 0.0 0.0
UP-R 0.0% 0.0 0.0
Baler Building (Breathing Zone, North Corner) 0.0% 0.0 0.0
Baler Building (Breathing Zone, East Corner) 0.0% 0.0 0.0
Baler Building (Breathing Zone, South Corner) 0.0% 0.0 0.0
Baler Building (Breathing Zone, West Corner) 0.0% 0.0 0.0
Manhole A-5 16.0% 0.0 0.0
Lift Station A-10 21.0% 0.0 0.0
Lift Station W-20 0.0% 0.0 0.0
Landfill Perimeter (Breathing Zone, L1 through L23) 0.0% 0.0 0.0

NOTES:
LEL = Lower Explosive Limit
H,S = Hydrogen Sulfide

VOCs = Volatile Organic Compounds measured using Multi-RAE meter.

ppm = parts per million

@ See Figure 3 for Air Monitoring Locations

2020 ©, Sterling Environmental Engineering, P.C.
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Table 2

Summary of Analytical Parameters and Method References

Town of Ramapo Landfill

Page 1 of 1

Parameter Document/Method No. Reference
Specific Conductance 120.1 1
Temperature 170.1 1
Static Water Level
Floaters or Sinkers
pH 150.1 1
Eh D1498 2
Field Observations
TKN 351.3 1
COoD 5220D 1
Alkalinity 2320B 1
Hardness as CaCO;, 130.1 1
Site Related Volatiles*:
1, 1-Dichloroethane 624.1 1
Vinyl Chloride 624.1 1
Benzene 624.1 1
Chlorobenzene 624.1 1
NYSDEC ASP (USEPA
TAL Metals** 200.7/USEPA 200.8/USEPA 1
245.1/USEPA 522)
1,4-Dioxane 8270D-SIM 3
PFAS 134 / Modified 537 4

References:

1. New York State Department of Environmental Conservation (NYSDEC) Analytical Services Protocol (ASP) 9/89, 12/91 Revisions.
2. American Society for Testing & Materials, ASTM, 1989.

3. USEPA Health Advisory Level (HAL) for 1,4 Dioxane in drinking water (35 pg/L).

4. NYSDEC DER, Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances (PFAS), October 2020.

--- Parameters will be measured by Field Personnel or Reference is not available.

Notes:

* Revised in Accordance with the NYSDEC's October 27, 2003 post-closure monitoring variance approval.

** | aboratory reporting limits (RL) must be equal to or less than the applicable water quality standard. Specifically, the RL for Antimony
must be 3.0 pg/L or less and for Thallium must be 0.5 pg/L or less.

2020°, Sterling Environmental Engineering, P.C. 20010\Reports\2020 Periodic Review Report (PRR)\Tables\2020_Table 2.xIsx



TABLE 3 Page 1 of 1
Summary of Field Parameter Measurements (10/5/2020- 10/8/2020)
Town of Ramapo Landfill
Parameter Static Water Level* Specific Conductivity Temperature pH ORP Turbidity
Units feet mS/cm degrees C pH Units mV NTU
Title 6 Part 703.5 Groundwater Standard 6.5<pH< 8.5 - 5.0
Well Sample 1D Date
1-0S 10/8/2020 17.58 0.924 134 6.33 44.7 42.85
1-1 10/5/2020 16.42
1-R 10/5/2020 18.92
2-0S 10/8/2020 16.89 0.671 14.2 6.83 58.6 32.32
2-1 10/5/2020 18.86
2-R 10/5/2020 20.28
3-05s/1 10/8/2020 13.44 0.825 15.3 6.43 103.2 97.67
3-R 10/5/2020 13.43
4-0S 10/8/2020 7.92 0.739 134 6.38 86.3 27.27
4-1 10/5/2020 11.79
4-R 10/5/2020 9.79
5-0S 10/5/2020 18.86
5-1 10/5/2020 20.15
5-R 10/5/2020 31.53
6-1 10/5/2020 18.09
6-R 10/5/2020 30.45
7-0S 10/8/2020 17.11 0.329 131 6.33 129.6 62.75
7-1 10/5/2020 16.34
7-R 10/5/2020 16.98
8-0S 10/7/2020 14.56 0.327 13.8 6.18 112.8 10.05
8-1 10/7/2020 15.45 0.933 12.7 6.56 -22.3 52.63
8-R 10/7/2020 14.24 1.186 13.1 6.97 125.7 9.30
9-0S 10/6/2020 10.16 0.079 15.6 6.03 182.1 1.61
9-1 10/6/2020 12.19 0.176 15.2 5.92 162.7 6.49
9-R 10/5/2020 13.70 0.567 12.2 6.57 745 5.37
10-0S 10/6/2020 18.58 0.037 114 5.19 280.1 8.31
10-1 10/6/2020 17.28 0.095 9.7 6.35 168.1 4.04
10-R 10/6/2020 16.32 0.089 11.2 6.27 170.8 6.78
UP-0S 10/5/2020 10.88 0.211 13.6 8.13 114.9 5.32
UP-I 10/5/2020 9.94 0.166 13.0 8.15 130.5 257.09
UP-R 10/5/2020 0.34 0.120 139 7.73 115.6 4.82
PW-1 10/6/2020 0.149 119 6.66 142.9 0.12
PW-2 10/6/2020 0.243 119 6.82 158.0 1.78
SVWC-93 10/6/2020 0.622 153 6.24 250.8 0.10
SVWC-94 10/6/2020 0.615 16.1 6.74 149.0 1.16
SVWC-95 10/6/2020 0.567 155 6.83 150.4 1.03
SVWC-96 10/6/2020 0.575 15.3 6.79 144.8 3.69
NOTES :

! Measured from the top of the PVC or stainless steel well casing to water surface.

2 Monitoring Well UP-R has artesian well characteristics. The static water level was exactly at the measuring point elevation.

Value in BOLD indicates an exceedance of applicable water quality standard or guidance value.
--- Denotes no standard or not measured.

© 2020, Sterling Environmental Engineering, P.C.
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TABLE 4 Page 1 of 4

Summary of Groundwater Analytical Results (10/5/2020 - 10/8/2020)
Town of Ramapo Landfill, Hillburn, New York

ANALYTE NY-AWQS N\I(D?:DAESC UP-OS UP-I UP-R 1-0S 2-0S 3-09/I 4-0S 7-0S 8-0S 8-1
10/5/2020 10/5/2020 10/5/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/7/2020 10/7/2020
LEACHATE INDICATOR PARAMETERS, mg/L
Alkalinity, Total 102 72 42 351 296 249 123 120 108 305
Chemical Oxygen Demand 27U 27U 521 19 38 86 2.8 26 27U 521
Hardness 95.6 74.2 45.2 223 284 250 215 128 94 259
Total Kjeldahl Nitrogen 0.215 0.183 ] 0.343 0.434 1.51 0.766 0.226 J 0.319 0.324 3.53
VOLATILE ORGANIC COMPOUNDS, pg/L
1,1-Dichloroethane 5 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 07U 07U 07U 07U
Benzene 1 - 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Chlorobenzene 5 07U 07U 0.7 U 0.7 U 0.7 U 0.7 U 07U 0.7 U 0.7 U 07U
Vinyl Chloride 2 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
Total VOCs ND ND ND ND ND ND ND ND ND ND
1,4 DIOXANE, pg/L
1,4-Dioxane [ 35 | o00326U | 00326U | 0.0326U | NS | NS | NS | NS | NS | NS | NS
PERFLUORINATED ALKYL ACIDS, ng/L
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) 100 1.05 U 11U 111 U NS NS NS NS NS NS NS
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) 100 1.16 U 121U 1.22 U NS NS NS NS NS NS NS
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 100 0.698 U 0.733 U 0.736 U NS NS NS NS NS NS NS
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 100 0.562 U 0.59 U 0.593 U NS NS NS NS NS NS NS
Perfluorobutanesulfonic Acid (PFBS) 100 0.206 U 0.217 U 0.218 U NS NS NS NS NS NS NS
Perfluorobutanoic Acid (PFBA) 100 0.403 J 0.372 U 0.373 U NS NS NS NS NS NS NS
Perfluorodecanesulfonic Acid (PFDS) 100 0.85 U 0.893 U 0.897 U NS NS NS NS NS NS NS
Perfluorodecanoic Acid (PFDA) - 100 0.264 U 0.277 U 0.278 U NS NS NS NS NS NS NS
Perfluorododecanoic Acid (PFDoA) 100 0.323 U 0.339 U 0.34 U NS NS NS NS NS NS NS
Perfluoroheptanesulfonic Acid (PFHpS) 100 0.597 U 0.627 U 0.63 U NS NS NS NS NS NS NS
Perfluoroheptanoic Acid (PFHpA) 100 0.302 J 0.205 U 0.206 U NS NS NS NS NS NS NS
Perfluorohexanesulfonic Acid (PFHXS) 100 0.326 U 0.343 U 0.344 U NS NS NS NS NS NS NS
Perfluorohexanoic Acid (PFHxA) 100 0.462 J 0.302 J 0.359 J NS NS NS NS NS NS NS
Perfluorononanoic Acid (PFNA) 100 0.302 J 0.284 U 0.286 U NS NS NS NS NS NS NS
Perfluorooctanesulfonamide (FOSA) 100 0.503 U 0.529 U 0.531 U NS NS NS NS NS NS NS
Perfluorooctanesulfonic Acid (PFOS) 10 0.437 U 0.459 U 0.461 U NS NS NS NS NS NS NS
Perfluorooctanoic Acid (PFOA) 10 2.73 0.215 U 0.216 U NS NS NS NS NS NS NS
Perfluoropentanoic Acid (PFPeA) 100 0.344 U 0.361 U 0.362 U NS NS NS NS NS NS NS
Perfluorotetradecanoic Acid (PFTA) 100 0.215 U 0.226 U 0.227 U NS NS NS NS NS NS NS
Perfluorotridecanoic Acid (PFTrDA) 100 0.284 U 0.298 U 0.299 U NS NS NS NS NS NS NS
Perfluoroundecanoic Acid (PFUnA) 100 0.226 U 0.237 U 0.238 U NS NS NS NS NS NS NS
PFAS, Total 500 4199 J 0.302 J 0.359 J NS NS NS NS NS NS NS

Notes:

NY-AWQS: New York T.0.G.S. 1.1,1. Ambient Water Quality Standards criteria reflects all addendum to criteria through June 2004.

NYSDEC-PFAS: Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances (PFAS), October 2020 / USEPA Health Advisory Level (HAL) for 1,4 Dioxane in drinking water (35 pug/L).
Bold = Value indicates reported concentration exceeds applicable water quality standards.

* Duplicate groundwater sample collected from bedrock monitoring well 9-R

** = The standard for the sum of iron and manganese is 0.5 mg/L.

--- Denotes no applicable water quality standard.

U = Analyte was not detected at or above laboratory method detection limit.

ND = Not Detected and No available Method Detection Limit (MDL) for this analyte.

@ = The laboratory Method Detection Limit (MDL) was higher thant the NYTOGS 1.1.1. Groundwater Quality Standard.

F - The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an estimated maximum concentration.
J = Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is approximate.

NS = Not sampled.
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TABLE 4 Page 2 of 4
Summary of Groundwater Analytical Results (10/5/2020 - 10/8/2020)
Town of Ramapo Landfill, Hillburn, New York
1
ANALYTE NY-AWQS N\S:DAIZC 8-R 9-0S 9-1 9-R : DUP10052020 10-0S 10-1 10-R EB10052020 | FB10052020 | EB10062020
10/7/2020 10/6/2020 10/6/2020 10/6/2020 , 10/5/2020 10/6/2020 10/6/2020 10/6/2020 10/5/2020 10/5/2020 10/6/2020
LEACHATE INDICATOR PARAMETERS, mg/L
Alkalinity, Total 514 14.4 28.8 128 | 130 ND 24.9 24.2 NS NS NS
Chemical Oxygen Demand 75 27U 27U 27U ] 2.8 27U 27U 27U NS NS NS
Hardness 533 20.1 26.3 137 | 139 7.92 32.8 29.6 NS NS NS
Total Kjeldahl Nitrogen 0.508 0.139J 0.165 J 0832 | 0.872 0.152 ] 0.239J 0.129 J NS NS NS
VOLATILE ORGANIC COMPOUNDS, pg/L
1,1-Dichloroethane 5 0.7 U 0.7 U 0.7 U 07U 1 0.7 U 0.7 U 07U 07U NS NS NS
Benzene 1 - 0.16 U 0.16 U 0.16 U 016U | 0.16 U 0.16 U 0.16 U 0.16 U NS NS NS
Chlorobenzene 5 0.7 U 0.7 U 0.7 U o7u | 0.7 U 0.7 U 07U 07U NS NS NS
Vinyl Chloride 2 0.07 U 0.07 U 0.07 U 007U | 0.07 U 0.07 U 0.07 U 0.07 U NS NS NS
Total VOCs ND ND ND ND ND ND ND ND NS NS NS
1,4 DIOXANE, pg/L
1,4-Dioxane 0.35 NS 0.0326 U | 0.0326 U | 2.69 | 276 | 00326U [ 0.0326U | 00326 U NS NS NS
PERFLUORINATED ALKYL ACIDS, ng/L
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) - 100 NS 111U 1.05 U 111U 1.07 U 105U 112U 1.07 U 115U 111U 115U
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) - 100 NS 122 U 115U 1.22 U | 118 U 1.16 U 123 U 118 U 126 U 122U 126 U
N-Ethyl Perfluorooctanesulfonamidoacetic Acid (NEtFOSAA) 100 NS 0.734 U 0.694 U 0.737 U | 0.711 U 0.698 U 0.74 U 0.712 U 0.76 U 0.734 U 0.763 U
N-Methyl Perfluorooctanesulfonamidoacetic Acid (NMeFOSAA) 100 NS 0.592 U 0.559 U 0.594 U | 0.573 U 0.562 U 0.597 U 0.574 U 0.613 U 0.592 U 0.615 U
Perfluorobutanesulfonic Acid (PFBS) - 100 NS 114 3.54 4 | 3.49 0.207 U 0.219 U 0.211 U 0.225 U 0.217 U 0.226 U
Perfluorobutanoic Acid (PFBA) 100 NS 2.62 4.68 416 | 41.9 0.354 U 0.376 U 0.361 U 0.386 U 0.372 U 0.387 U
Perfluorodecanesulfonic Acid (PFDS) 100 NS 0.895 U 0.846 U 0898 U | 0.867 U 0.851 U 0.902 U 0.868 U 0.927 U 0.895 U 0.93 U
Perfluorodecanoic Acid (PFDA) 100 NS 0.278 U 0.414 ) 0279 U ! 0.269 U 0.264 U 0.28 U 0.269 U 0.287 U 0.278 U 0.288 U
Perfluorododecanoic Acid (PFDoA) 100 NS 0.34 U 0.321 U 0341 U | 0.329 U 0.323 U 0.342 U 0.329 U 0.352 U 0.34 U 0.353 U
Perfluoroheptanesulfonic Acid (PFHpS) 100 NS 0.628 U 0.594 U 0.631 U 0.609 U 0.597 U 0.634 U 0.609 U 0.65 U 0.628 U 0.653 U
Perfluoroheptanoic Acid (PFHpA) 100 NS 1171 2.83 57 | 5.72 0.196 U 0.207 U 0.199 U 0.213 U 0.206 U 0.214 U
Perfluorohexanesulfonic Acid (PFHXS) 100 NS 051 0.331J 222 F 2.23 0.326 U 0.346 U 0.333 U 0.356 U 0.343 U 0.357 U
Perfluorohexanoic Acid (PFHxA) 100 NS 132 3.04 941 | 9.52 0.331 0.324 ] 0.341 0.374 ] 0.332J 0.395J
Perfluorononanoic Acid (PFNA) 100 NS 0.913 ) 112 23 l 23.4 0.271 U 0.287 U 0.276 U 0.295 U 0.285 U 0.296 U
Perfluorooctanesulfonamide (FOSA) 100 NS 0.53 U 05U 0.532 U | 0.513 U 0.504 U 0.534 U 0.513 U 0.548 U 0.53 U 0.55 U
Perfluorooctanesulfonic Acid (PFOS) 10 NS 3.56 4,13 536 F | 571 F 0.438 U 0.464 U 0.446 U 0.476 U 0.46 U 0.478 U
Perfluorooctanoic Acid (PFOA) 10 NS 8.66 7.03 9.85 | 9.56 0.205 U 0.217 U 0.209 U 0.223 U 0.215 U 0.224 U
Perfluoropentanoic Acid (PFPeA) 100 NS 0.46 J 2.94 9.24 | 9.04 0.344 U 0.365 U 0.35 U 0.374 U 0.362 U 0.376 U
Perfluorotetradecanoic Acid (PFTA) 100 NS 0.226 U 0.214 U 0227 U | 0.219 U 0.215 U 0.228 U 0.22 U 0.234 U 0.226 U 0.235 U
Perfluorotridecanoic Acid (PFTrDA) 100 NS 0.299 U 0.282 U 03U | 0.29 U 0.284 U 0.301 U 0.29 U 0.309 U 0.299 U 0.31 U
Perfluoroundecanoic Acid (PFUnA) 100 NS 0.237 U 0.224 U 0238 U | 0.23 U 0.226 U 0.239 U 0.23 U 0.246 U 0.237 U 0.247 U
PFAS, Total 500 NS 20.343 J 30.055 J 11038 | 110.57 0.331 0.324 ] 0.34 0.374 ] 0.332J 0.395J

Notes:

NY-AWQS: New York T.0.G.S. 1.1,1. Ambient Water Quality Standards criteria reflects all addendum to criteria through June 2004.

NYSDEC-PFAS: Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances (PFAS), October 2020 / USEPA Health Advisory Level (HAL) for 1,4 Dioxane in drinking water (0.35 pug/L).

Bold = Value indicates reported concentration exceeds applicable water quality standards.

* Duplicate groundwater sample collected from bedrock monitoring well 9-R

** = The standard for the sum of iron and manganese is 0.5 mg/L.
--- Denotes no applicable water quality standard.

U = Analyte was not detected at or above laboratory method detection limit.

ND = Not Detected and No available Method Detection Limit (MDL) for this analyte.
@ = The laboratory Method Detection Limit (MDL) was higher thant the NYTOGS 1.1.1. Groundwater Quality Standard.
F - The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an estimated maximum concentration.
J = Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is approximate.

NS = Not sampled.
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TABLE 4

Summary of Groundwater Analytical Results (10/5/2020 - 10/8/2020)
Town of Ramapo Landfill, Hillburn, New York

ANALYTE NY-AWQS NT:?:[:ESC- UP-OS UP-I UP-R 1-0S 2-0S 3-08/1 4-0S 7-0S 8-0S 8-1
10/5/2020 10/5/2020 10/5/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/8/2020 10/7/2020 10/7/2020
TOTAL METALS, mg/L
Aluminum --- --- 0.0454 0.0955 0.00424 J 0.133 0.108 0.975 0.055 ] 1.82 0.0216 0.004 J
Antimony 0.003 --- 0.00042 U 0.00194 J 0.00042 U 0.007 U* 0.007 U* 0.007 U* 0.007 U* 0.007 U* | 0.00354 J 0.00042 U
Arsenic 0.025 --- 0.00035 J 0.00041 J 0.00016 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.00022 J 0.00447
Barium 1 --- 0.00286 0.00608 0.0024 0.049 0.046 0.034 0.016 0.04 0.0078 0.03446
Beryllium 0.003 --- 0.0001 U 0.0001 U 0.0001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0001 U 0.0001 U
Cadmium 0.005 --- 0.00005 U 0.00005 U 0.00005 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00005 U 0.00005 U
Calcium --- --- 28.8 225 12.6 65.5 95.2 814 56.2 36.5 24.6 66.6
Chromium 0.05 --- 0.00132 0.02597 0.00201 0.318 0.094 3.19 0.106 0.573 0.06122 0.00104
Cobalt --- --- 0.00016 U 0.00048 J 0.00016 U 0.007 J 0.002 U 0.008 J 0.002 U 0.046 0.00029 J 0.00631
Copper 0.2 --- 0.00057 J 0.00146 0.00038 U 0.003 J 0.02 0.018 0.002 U 0.012 0.00161 0.00038 U
Iron 0.3** --- 0.062 0.266 0.0254 ] 9.66 1.05 13.6 1.18 5.31 0.552 9.63
Lead 0.025 --- 0.00034 U 0.00034 U 0.00034 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.00034 U 0.00034 U
Magnesium 35 --- 7.2 4.84 3.77 14.5 11.2 11.3 18 8.95 6.62 18.4
Manganese 0.3** --- 0.00157 0.00561 0.00077 J 13 0.026 1.5 0.463 0.586 0.1835 3.479
Mercury 0.0007 --- 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.00009 U
Nickel 0.1 --- 0.00055 U 0.01049 0.00093 J 0.05 0.025J 0.711 0.064 0.0111J 0.01766 0.00665
Potassium --- --- 0.758 0.53 0.583 2.36 J 10.5 3.91 1.94 ) 3.8 1.55 8.46
Selenium 0.01 --- 0.00173 U 0.00173 U 0.00173 U 0.013 0.004 U 0.004 U 0.004 U 0.004 U 0.00173 U 0.00173 U
Silver 0.05 --- 0.00016 U 0.00016 U 0.00016 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.00016 U 0.00016 U
Sodium 20 --- 4.06 3.68 4.49 112 24.8 60.8 51.8 12 26.3 91.4
Thallium 0.0005 --- 0.00014 U 0.00021 J 0.00014 U 0.015J 0.003 U* 0.005 J 0.003 U* 0.004 J 0.00045 J 0.00034 J
Vanadium --- --- 0.00157 U 0.00273 J 0.00157 U 0.002 U 0.002 U 0.012 0.002 U 0.007 J 0.00157 U 0.00157 U
Zinc 2 --- 0.00341 U 0.00341 U 0.00341 U 0.003 J 0.003 J 0.009 J 0.006 J 0.007 J 0.00341 U 0.00341 U

Notes:

NY-AWQS: New York T.0.G.S. 1.1,1. Ambient Water Quality Standards criteria reflects all addendum to criteria through June 2004.
Bold = Value indicates reported concentration exceeds applicable water quality standards.

* Duplicate groundwater sample collected from bedrock monitoring well 9-R

** = The standard for the sum of iron and manganese is 0.5 mg/L.
--- Denotes no applicable water quality standard.

U = Analyte was not detected at or above laboratory method detection limit.

ND = Not Detected and No available Method Detection Limit (MDL) for this analyte.
@ = The laboratory Method Detection Limit (MDL) was higher thant the NYTOGS 1.1.1. Groundwater Quality Standard.
J = Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is approximate.
F - The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an estimated maximum concentration.

NS = Not sampled.
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TABLE 4 Page 4 of 4
Summary of Groundwater Analytical Results (10/5/2020 - 10/8/2020)
Town of Ramapo Landfill, Hillburn, New York
1
ANALYTE NY-AWQS N\;?:Iiléc 8-R 9-0S 9-1 9-R : DUP10052020 10-0OS 10-1 10-R FB10052020 | EB10052020 | EB10062020
10/7/2020 10/6/2020 10/6/2020 10/6/2020 y 10/5/2020 10/6/2020 10/6/2020 10/6/2020 10/5/2020 10/5/2020 10/6/2020
TOTAL METALS, mg/L
Aluminum 0.016 0.0073 J 0.0201 0.00918 J | 0.015 0.359 0.016 0.0636 NS NS NS
Antimony 0.003 0.00048 J 0.00042 U 0.00042 U 0.00074J | 0.00202 J 0.00042 U 0.00042 U 0.00042 U NS NS NS
Arsenic 0.025 0.00067 0.00016 U 0.00016 U 0.00046 J | 0.00056 0.00021 J 0.00016 U 0.00016 U NS NS NS
Barium 1 0.01437 0.00465 0.00991 0.0158 | 0.01667 0.0079 0.00117 0.0041 NS NS NS
Beryllium 0.003 0.0001 U 0.0001 U 0.0001 U 0.0001 U ' 0.0001 U 0.00014 J 0.0001 U 0.0001 U NS NS NS
Cadmium 0.005 0.00029 0.00005 U 0.00005 U 0.00045 ! 0.00047 0.00005 U 0.00005 U 0.00005 U NS NS NS
Calcium 136 5.94 7.9 41.1 : 40.6 2.68 9.52 9.32 NS NS NS
Chromium 0.05 0.05239 0.00081 J 0.0468 0.00355 : 0.00361 0.00031 J 0.00034 J 0.02904 NS NS NS
Cobalt 0.00439 0.00016 U 0.00016 U 0.00112 | 0.00122 0.00029 J 0.00016 U 0.00134 NS NS NS
Copper 0.2 0.00402 0.0004 J 0.00081 J 0.00191 | 0.00165 0.00099 J 0.00038 U 0.00154 NS NS NS
Iron 0.3** 1.56 0.026 J 0.305 0.533 | 0.606 0.181 0.039 J 0.151 NS NS NS
Lead 0.025 0.00227 0.00034 U 0.00034 U 0.00034 U |  0.00034 U 0.00034 U 0.00034 U 0.00125 NS NS NS
Magnesium 35 66.8 1.46 1.94 10.1 I 9.89 0.495 2.81 1.97 NS NS NS
Manganese 0.3** 0.5774 0.00063 J 0.00587 1.137 : 1.189 0.02056 0.00047 J 0.02264 NS NS NS
Mercury 0.0007 0.00009 U 0.00009 U 0.00009 U 0.00009 U : 0.00009 U 0.00009 U 0.00009 U 0.00009 U NS NS NS
Nickel 0.1 0.02297 0.00055 U 0.00077 J 0.08511 i 0.08383 0.00072 J 0.00055 U 0.00592 NS NS NS
Potassium 2.8 0.712 1.08 10.2 I 9.96 0.371 0.832 0.72 NS NS NS
Selenium 0.01 0.00173 U 0.00173 U 0.00173 U 0.00173 U | 0.00173 U 0.00173 U 0.00173 U 0.00173 U NS NS NS
Silver 0.05 0.00016 U 0.00016 U 0.00016 U 0.00016 U |  0.00016 U 0.00016 U 0.00016 U 0.00016 U NS NS NS
Sodium 20 71.5 6.12 26.1 50 | 48.8 2.3 4.23 4.28 NS NS NS
Thallium 0.0005 0.00021 J 0.00014 U 0.00014 U 0.00014 U : 0.00018 J 0.00014 U 0.00027 J 0.00016 J NS NS NS
Vanadium 0.00157 U 0.00157 U 0.00157 U 0.00157 U | 0.00157 U 0.00157 U 0.00157 U 0.00157 U NS NS NS
Zinc 2 0.00726 J 0.00341 U 0.00341 U 0.00341 U y 0.00341 U 0.00341 U 0.00341 U 0.00341 U NS NS NS

Notes:

NY-AWQS: New York T.0.G.S. 1.1,1. Ambient Water Quality Standards criteria reflects all addendum to criteria through June 2004.
Bold = Value indicates reported concentration exceeds applicable water quality standards.

* Duplicate groundwater sample collected from bedrock monitoring well 9-R

** = The standard for the sum of iron and manganese is 0.5 mg/L.
--- Denotes no applicable water quality standard.

U = Analyte was not detected at or above laboratory method detection limit.

ND = Not Detected and No available Method Detection Limit (MDL) for this analyte.
(a) = The laboratory Method Detection Limit (MDL) was higher thant the NYTOGS 1.1.1. Groundwater Quality Standard.
J = Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is approximate.
F - The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an estimated maximum concentration.

NS = Not sampled.
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TABLES5

Summary of Analytical Results for Downgradient Drinking Water Supply Wells (10/6/2020)
Town of Ramapo Landfill, Hillburn, New York

NY-

EPA-MCL

NYSDEC-PFAS

ANALYTE AWQS @ ? ) PW-1 PW-2 SVWC-93 | SVWC-94 | SVWC-95 | SVWC-96
LEACHATE INDICATOR PARAMETERS, mg/L
Alkalinity, Total 26.6 68.4 63 64.8 68.7 59.3
Chemical Oxygen Demand 2.81J 2.7 U 2.7 U 2.8 2.7 U 27U
Hardness 26.1 92.5 101 97.9 94.1 2.01
Nitrogen, Total Kjeldahl 0.152 J 0.281J 0.095 J 0.118 J 0.15J 0.182 J
VOLATILE ORGANIC COMPOUNDS, pg/L
1,1-Dichloroethane 5 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
Benzene 1 5 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Chlorobenzene 5 100 0.7 U 0.7 U 0.7 U 07U 0.7 U 07U
Vinyl chloride 2 2 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
Total VOCs ND ND ND ND ND ND
1,4 DIOXANE, pg/L
1,4-Dioxane --- [ 1F** 35 NS NS NS 0.0326 U 0.412 NS
PERFLUORINATED ALKYL ACIDS (PFAS), ng/L
1H,1H,2H,2H-Perfluorodecanesulfonic Acid (8:2FTS) 100 NS NS NS 1.08 U 1.04 U NS
1H,1H,2H,2H-Perfluorooctanesulfonic Acid (6:2FTS) 100 NS NS NS 1.19 U 1.15 U NS
N-Ethyl Perfluorooctanesulfonamidoacetic Acid
(NEtFOSAA) 100 NS NS NS 0.72 U 0.692 U NS
N-Methyl Perfluorooctanesulfonamidoacetic Acid
(NMeFOSAA) 100 NS NS NS 0.58 U 0.558 U NS
Perfluorobutanesulfonic Acid (PFBS) 100 NS NS NS 1.9 3.04 NS
Perfluorobutanoic Acid (PFBA) 100 NS NS NS 2.53 5.72 NS
Perfluorodecanesulfonic Acid (PFDS) 100 NS NS NS 0.877 U 0.844 U NS
Perfluorodecanoic Acid (PFDA) 100 NS NS NS 0.379 J 0.413 NS
Perfluorododecanoic Acid (PFDoA) 100 NS NS NS 0.333 U 032U NS
Perfluoroheptanesulfonic Acid (PFHpS) 100 NS NS NS 0.616 U 0.592 U NS
Perfluoroheptanoic Acid (PFHpA) 100 NS NS NS 1.68 J 2.21 NS
Perfluorohexanesulfonic Acid (PFHxS) 100 NS NS NS 0.759 J 0.971J NS
Perfluorohexanoic Acid (PFHxA) 100 NS NS NS 4.6 4.56 NS
Perfluorononanoic Acid (PFNA) 100 NS NS NS 2.14 8.95 NS
Perfluorooctanesulfonamide (FOSA) 100 NS NS NS 0519 U 0.499 U NS
Perfluorooctanesulfonic Acid (PFOS) -=-[1Q**** 10 NS NS NS 3.38 3.95 NS
Perfluorooctanoic Acid (PFOA) -—-[1Q**** 10 NS NS NS 3.87 5.67 NS
Perfluoropentanoic Acid (PFPeA) 100 NS NS NS 4.86 4.88 NS
Perfluorotetradecanoic Acid (PFTA) 100 NS NS NS 0.222 U 0.214 U NS
Perfluorotridecanoic Acid (PFTrDA) 100 NS NS NS 0.293 U 0.282 U NS
Perfluoroundecanoic Acid (PFUNA) 100 NS NS NS 0.233 U 0.589 J NS
PFAS, Total 500 NS NS NS 26.098 40.953 NS
TOTAL METALS, mg/L
Aluminum 0.05-0.2** 0.00327 U| 0.00327 U| 0.00327 U] 0.00327 U| 0.00327 U] 0.00327 U
Antimony| 0.006 0.006 0.00042 U| 0.00042 U| 0.00042 U] 0.00042 U| 0.00042 U] 0.00042 U
Arsenic| 0.01 0.01 0.00016 U| 0.00016 U| 0.00016 U] 0.00016 U| 0.00016 U] 0.00016 U
Barium 2.0 2.0 0.00526 0.0014 0.01387 0.0198 0.01889 0.0121
Beryllium| 0.004 0.004 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Cadmium| 0.005 0.005 0.00005 U| 0.00005 U| 0.00005 U] 0.00005 U| 0.00005 U| 0.00005 U
Calcium 7.76 34.2 31.7 29.9 29.8 26.8
Chromium 0.1 0.1 0.00035 J 0.00017 U| 0.00018 J| 0.00017 U[ 0.00027 J 0.0004 J
Cobalt 0.00016 U| 0.00016 U| 0.00016 U] 0.00016 U| 0.00016 U] 0.00016 U
Copper 13 0.03185 0.00851 0.00339 0.0033 0.0205 0.00673
Iron 0.3* 0.3** 0.0291 J 0.0467 J 0.0191 U 0.0191 U 0.0191 U 0.03J
Lead 0.015 0.00071 J 0.00034 U| 0.00034 Ul 0.00034 U| 0.00063 J| 0.00034 U
Magnesium 2.07 3.81 8.06 7.89 7.76 7.07
Manganese| 0.3* 0.05** 0.00049 J 0.00049 J 0.00044 U| 0.00075 J 0.0627 0.00044 U
Mercury| 0.002 0.002 0.00009 U| 0.00009 U| 0.00009 U] 0.00009 Ul 0.00009 Ul 0.00009 U
Nickel 0.00055 U| 0.00055 U| 0.00055 U 0.0006 J| 0.00107 J| 0.00059 J
Potassium 0.947 1.1 2.65 2.41 2.6 2.01
Selenium|  0.05 0.05 0.00173 U| 0.00173 U| 0.00173 U] 0.00173 U| 0.00173 U| 0.00173 U
Silver 0.1 0.1** 0.00016 U| 0.00016 U| 0.00016 Ul 0.00016 U| 0.00016 U] 0.00016 U
Sodium|  ---* - 17.6 8.38 80.1 82.9 73.4 74
Thallium| 0.002 0.002 0.00014 U| 0.00014 U| 0.00014 U| 0.00014 U| 0.00014 U| 0.00014 U
Vanadium 0.00157 U| 0.00157 U| 0.00157 U] 0.00157 U| 0.00157 U] 0.00157 U
Zinc 5.0 5.0%* 0.01602 0.01255 0.00397 J| 0.00541J| 0.03337 0.01186

Notes:

@. NY-AWQS: New York T.0.G.S. 1.1.1. Ambient Water Quality Standards criteria reflects all addendum to criteria through June 2004.
@: NYSDOH Part 5: NYSDOH Part 5, SubPart 5-1 Public Water Supply Standards: MCLs Tables 1 - 7; Effective October 1, 2007 / USEPA MCLs: USEPA - Primary Drinking Water Standards
®: NYSDEC: Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances (PFAS), October 2020 / USEPA Health Advisory Level (HAL) for 1,4 Dioxane in drinking water (35 pg/L).

' While there is no Maximum Contaminant Level (MCL) for Sodium, people on severly restricted Sodium diets should consult with the County Health
Department for guidance if reported Sodium concentration is higher than 20 mg/L.
Bold = Value indicates reported concentration exceeds applicable water quality standards.

J = Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is approximate.

U = Analyte was not detected at or above the laboratory method detection limit.

ND = Not Detected
NS = Not Sampled.
* = The standard for the sum of iron and manganese is 0.5 mg/L.

** = USEPA Secondary Drinking Water Standard. This standard is associated with aesthetic characteristics of the sample and not adverse health effects.
*** = NYSDOH MCL for 1,4-Dioxane in drinking water is 1 pg/L or 1 parts per billion (ppb).
**xk = NYSDOH MCL for PFOS and PFOA in drinking water is 10 ng/L or 1 parts per trillion (ppt).

--- Denotes no applicable water quality standard.

©2020, Sterling Environmental Engineering, P.C.
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Summary of Historical Groundwater Quality Results - Aluminum (pg/L)
Town of Ramapo Landfill

Well ID_|_Well I-OS/T | Well I-R |_Well 2-05_] Well 2-R_] Well 3-OS/1] Well 3-R | _Well 405 | Well4-R | _Well5-05 | Well5-1 | Well5-R_] Well 7-05 | Well 7-R_] Well 8-05 | _Well &1 Well 8-R__|_Well 9-05 | Well o1 Well 9-R__| Well 10-O5]_Well 10-1 | Well 10-R | Well UP-OS]_Well UP-T | Well UPR |___PW-1 PW-2__] SVWC-93 | SVWC-94 | SVWC-95 | SVWC-96
DATE
Jun-99 NA NA NA NA NA NA NA NA NA NA NA NA NA 45 147 15 183 306 47 NA NA NA NA NA NA 30 26 36 29 24 26
Sep-99 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
May-00 10,800 470 17,800 770 382 268 6,640 217 30,800 NA 2,900 2,810 121 B 50 B 1,270 62 B 1,300 1,440 212 NA NA NA NA NA NA| <98 <9.8 <9.8 <9.8 <9.8 <98
Sep-00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dec-00 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Jan-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-01 20,200 4,990 20,300 66 B 2,030 829 2,680 32B 15,400 NA 483 2,790 N 62 BN 591 N 17,600 N 483 N 2,310 N 12,700 N 368 N NA NA NA NA NA NA| <104 <104 <10.4 113 B 237 150 B
Jul-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Oct-01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mar-02 13,600 495 6,050 3,770 195 B 325 1,410 164 B NA| 4,150 6,210 4,440 15U 1,020 1,470 22 B 487 1,010 <14.9 NA NA NA NA NA NA| <149 <149 <14.9 <149 <149 <149
Jul-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Oct-02 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Apr-03 NA 49 B 20,300 1,960 2,740 1,150 6,950 255 NA| 1,350 1,110 1,240 NA 149 B 6,820 54 B 968 2,120 36 B NA NA NA NA NA NA| <15.8 <158 <158 <158 <158 <158
Mar-04 NA NA 8,880 NA| 3,570 NA 1,370 NA 98,800 NA NA| 25,000 NA 48 B 7,040 <18.2 311 965 286 NA NA NA NA NA NA| <182 <18.2 <18.2 <18.2 <18.2 <18.2
Jun-05 765 NA 1,190 NA| <104 NA 386 NA NA 247 NA 1,520 NA 735 184 B <104 291 173 B 27 B NA NA NA NA NA NA| <104 <104 <104 <104 <104 <104
Sep-06 39,000 NA 4,500 NA 580 NA 2,500 NA| 230,000 NA NA|] 11,000 NA 140 8,700 1,200 1,000 12,000 73 NA NA NA NA NA NA 76 67 63 56 37 14
Oct-07 47,000 NA 12,000 NA 520 NA 9,800 NA 370 NA NA 7,900 NA 89 10,000 66 4,000 21,000 140 NA NA NA NA NA NA <50 <50 <50 <50 <50 <50
Mar-09 12,000 NA 3,200 NA 870 NA 3,800 NA 65,000 NA NA 4,000 NA <100 8,300 <100 3,900 13,000 <100 NA NA NA NA NA NA| <100 <100 <100 NA| <100 <100
May-10 14,600 NA 3,200 NA 629 NA 2,350 NA| 115,000 NA NA| 15,000 NA <200 5,970 <200 2,430 18,300 495 NA NA NA NA NA NA| <200 <200 <200 NA| <105 <200
Sep-11 20,100 280 2,400 1