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EXECUTIVE SUMMARY

A remedial investigation of the Hertel Landfill site, Plattekill, New York
(National Priority List #810, August 1990) was performed for the U.S.
Environmental Protection Agency - Region II by TAMS Consultants, Inc. and TRC
Environmental Consultants, Inc. The purposes of the investigation were to:
investigate the physical characteristics of the site, both natural and
man-made, determine the nature and extent of contamination due to landfilling
activities, and characterize environmental impact and potential health risks.

The landfill operated between the mid 1960's and the late 1970's, and
changed ownership several times. The site was known to receive municipal
wastes, but waste deposits visible at the surface or reportedly disposed of at
the 1landfill included drums, enginé blocks, o0il wastes, printing waste,
fibrous materials, paint waste, farm equipment and, possibly, rubber wastes.
Eight distinct disposal areas were tentatively identified. Previous
investigations at the site conducted for the State of New York revealed the
presence of chlorinated solvents, toluene, phthalates and several metals in
ground water, and phenols, chlorinated solvents and metals in seep samples.

The remedial investigation activities began in 1989 with the preparation
of a site work plan ('"Final RI/FS Work Plan for Hertel Landfill Site,
Plattekill, New York", September 1989) and a detailed field operations plan
("Final RI/FS Field Operations Plan for Hertel Landfill Site, Plattekill, New
York", October 1989). The following field activities were completed between
September 1989 and August 1990.

¢ Geophysical surveys were conducted over a 14 acre area of the site

using electromagnetic terrain conductivity and magnetometry
methods to delineate areas of buried metal and possible plumes of
contamination in the ground water. A metal detector was also

utilized in an attempt to distinguish surface from buried-metal
anomalies.
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e A generalized soil gas survey was conducted over the landfill area
to identify areas of organic vapors in the soil which may be
indicative of wastes present. In addition, a specialized soil gas
survey was performed in an area known to receive paint wastes in
order to identify the presence of specific wvolatile organic
compounds.

e Surface soil samples were collected from each of the tentatively
identified disposal areas and other areas for a total of 22
samples.

e Test pits were excavated in seven of the eight tentatively
identified disposal areas and in other areas to delineate the
extent of the fill. A total of 10 soil samples and 4 water
samples were collected from the test pits. Piezometers were
installed in 3 test pits to provide ground water level data.

¢ Test borings were drilled and monitoring wells were installed to
identify the geologic and hydrogeologic conditions and to permit
the sampling of subsurface soils and ground water. A total of 19
monitor wells were installed at 12 locations including 7 well
clusters. The wells were completed in either the shallow
overburden, deep overburden or shallow bedrock beneath the site.
Piezometers were installed at four additional locations to monitor
water levels.

¢ Two rounds of ground water samples were collected from monitoring
wells: one round of ground water samples from nearby private
residential water supply wells; one round of surface water samples
from seeps, streams and wetlands near the site; and one round of
sediment samples from seep. stream and wetland locations.

¢ An ecological study was performed which included wetlands

delineation, the examination of macroinvertebrates, mammal
trapping and wildlife observation to provide baseline information
on the biological resources of the site and to estimate possible
impacts to local organism populations.

The investigation indicated that the fill covers approximately 13 acres of
the 80-acre site, consists primarily of household refuse with some metal
debris and varies in thickness to over 16.5 feet. Other distinct areas of
waste disposal include surficial paint wastes, and oily wastes.

The samples collected and analyzed from the environmental media at the

site provided an overview of contaminant types and distribution. Volatile

organic compounds, base/neutral/acid extractable compounds, and metals

RI REPORT ES-2 TAMS/TRC



(inorganics) were the primary contaminants detected at the site and were

distributed as follows:

e The volatile organic compounds (VOCs) were distributed in samples
of soil, ground water, sediment, seep water and surface water
adjacent to the fill. The most commonly occurring VOCs identified
at the site were aromatic hydrocarbons which were present 1in
samples of ground water, subsurface soil, seep water and seep
sediment, but not present in surface water samples. Other VOCs,
including the chlorinated hydrocarbons, were detected in samples
of subsurface or surface soils, ground water, seep water, seep
sediment, surface water and sediment samples. In most cases, the
VOCs were not observed in sediment or surface water samples from
downgradient of the site,. VOCs exceeded Federal or New York
Standards for ground water and surface water. No VOCs exceeded
New York Sediment Criteria Guidance.

e The base/neutral/acid extractable (BNA) compounds were identified
in all the media sampled on site. Polynuclear aromatic
hydrocarbons (PAHs), a subset of the BNA compounds, were present
in samples from surface and subsurface soils, on-site ground
water, seep water and seep sediment. PAHs were not detected in
on-site surface water or sediment. Phenols and phenol compounds
were detected in on-site subsurface soil, ground water and surface
water samples. Phenols were not detected in off-site surface
water and were detected in one downgradient sediment sample.
Phthalate esters were present in samples from all sampled media
including background samples of soil, sediment and ground water.
Other BNA compounds are present in samples from on site soil,
ground water, seep water, seep sediment and wetland sediment, but
were not detected in downgradient surface water or sediment
samples. BNAs exceeded Federal or New York Standards for ground
water and surface water. For one seep sediment sample, three PAHs
exceeded the New York Sediment Criteria Guidance.

e Metals and other inorganics are widespread in nature and their
presence must be compared with natural background in order to
determine 1if landfill impacts are present. Aluminum, arsenic,
barium, calcium, copper, chloride, cadmium, chromium, iron,
potassium, magnesium, manganese, lead, mercury, sodium, zinc and
cyanide all appeared at elevated concentrations in one or more
samples. However, only calcium, chloride, potassium, magnesium,
manganese and sodium were noted at above-background concentrations
in off-site surface water samples. Cyanide was present 1in
off-site stream sediment. Dissolved arsenic, iron, magnesium,
manganese and sodium (as detected in filtered ground water
samples) exceeded New York ground water standards. Ten metals
exceeded the New York Sediment Criteria Guidance.

A health and environmental risk assessment was conducted to quantitatively

and qualitatively assess the potential impacts of the landfill on human and
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ecological health. For the human health component of the risk assessment,
both current and future land use scenarios were considered. The primary
cancer and non-cancer risks were associated with the future use of the site as
a residential area. The routes of exposure of most concern included dermal
contact with soil, ingestion of ground water and ingestion of so0il resulting
in a cumulative cancer exposure risk to children of 2E-03, and a cumulative
hazard index of 100. The chemicals of primary concern include arsenic in soil
and ground water, manganese in ground water and PAHs and chromium in soil.
Tables ES-1 and ES-2 provide a summary for each scenario of pathway risk and
the cumulative total exposure risk, for only the significant chemicals which
govern the risk assessment.

There were no federal threatened or endangered species located on site.
Thirteen species of plants were identified on-site which are protected by New
York State. The red-shouldered hawk which was sighted is the only New York
State threatened species. The benthic macroinvertebrate study conducted on
site was inconclusive; the potential exists for site contaminants to produce
adverse effects to aquatic organisms. Additionally, there is some indication
that the potential exists for elevated inorganics (selenium, cadmium and

mercury) in soil to produce adverse environmental effects.
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1.0 INTRODUCTION

TAMS Consultants, Inc. (TAMS) and TRC Environmental Consultants, Inc.
(TRC) performed a remedial investigation at the Hertel Landfill site,
Plattekill, New York (National Priority List #810, August 1990) in accordance
with the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act (SARA). The investigation was performed
for the U.S. Environmental Protection Agency (USEPA)-Region II under the
Alternate Remedial Contracting Strategies (ARCS) program (Contract No.
68-5S9-2001, WA No. 003-2LH7).
The purposes of the investigation were to investigate physical
charaéteristics at the site, sources of contamination, determine the nature
and extent of contamination and characterize potential health risk and
environmental impact. This Remedial Investigation (RI) Report presents the
findings of this investigation. Other pertinent reports prepared by TAMS and
TRC and others on the Hertel Landfill site include:
e Final RI/FS Work Plan for the Hertel Landfill Site, September 1989
. Final RI/FS Field Operations Plan (FOP) for the Hertel Landfill
Site, October 1989

e Site Analysis, Hertel Landfill, 1990

¢ Site Analyses, Hertel Landfill, 1990 (EPA/ORD/Environmental
Monitoring Systems Laboratory)

The Remedial Investigation Report is presented in a format consistent with

the "Guidance for Conducting RI/FS Under CERCLA" (USEPA, 1988) as follows:

Section Description of Contents

Introduction/Background Information
Description of Site Investigations
Physical Characteristics of the Study Area
Nature and Extent of Contamination
Contaminant Fate and Transport

Baseline Risk Assessment

Summary and Conclusions

References

0 ~1 O U W
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The text of the RI Report is presented in Volume 1. The tables, figures
and plates referenced in the text are presented in Volume 2. Volume 3

contains the Appendices to the RI Report.

1.1 Site Description

The Hertel Landfill site is 1located in the town of Plattekill, Ulster
County, New York, just south of U.S. Route 44/NY Route 55 as shown in Figure
1-1.

The property occupies approximately 80 acres and is oriented in a
north-south direction; the entire 80-acre property is hereinafter considered
the site. The landfill area occupies approximately 13 acres of the property.

The topography of the site is generally flat with a gentle overall slope
to the east. Abundant vegetation covers most of the property with the
exception of 1limited portions of the 1landfill. This landfill is 1located
roughly at the center of the site and is covered with rocky soil and wastes
with patches of grass and small shrubs. Previous investigations identified a
number of waste disposal areas which are located on the site:

Disposal Area #l - engine block and oil waste materials
Disposal Area #2 - trailer wreckage and scattered drums
Disposal Area #3 ~ o0il stain area and sanitary waste
Disposal Area #4 - farm equipment debris

Disposal Area #5 - printing waste

Disposal Area #6 ~ fibrous material piles

Disposal Area #7 — paint waste and municipal landfill
Disposal area #8 ~ possible rubber waste

The approximate locations of these disposal areas and the landfill are shown
in Figure 1-2.

Wetlands border the site to the north, south, and east. Based on the
Tentative Freshwater Wetlands Map of Ulster County (NYSDEC, 1986), areas

identified as potential wetlands also cover approximately 13 percent of the
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total area of the site. A small unnamed stream (H-128-6-2-1-2) crosses the
southern and eastern area of the site and flows in a northeasterly direction,
to a pond just east of Disposal Area #8. Flow from this pond (also referred
to as Wetland B later in this report), continues due east to Pancake Hollow
Creek (H-128-6-2-1). The creek flows northward to Routes 44/55, where just
north of the roadway it forms a pond/marsh area.

A locked gate exists across the main access road near Routes 44/55,

however there is no perimeter fence.

1.2 Site History

The Hertel Landfill was established in 1963 as a municipal waste
landfill. It is believed that about 10 acres of the site were used when the
landfill was operating. Until 1975 the landfill was operated by Carlo Hertel
and later by his family (Hertel Enterprises). Around 1970, Dutchess
Sanitation Services, Inc. began hauling refuse from Dutchess County to the
Hertel Landfill and in 1975, Dutchess Sanitation Services, Inc. purchased the
landfill.

In April 1976, the Ulster County Department of Health (UCDOH) revoked the
landfill permit for a variety of violations, among which were allegations of
illegal industrial dumping. This UCDOH action and a Town of Plattekill
ordinance prohibiting the dumping of out-of-town garbage resulted in the
permanent closing of the site in March of 1977.

Ownership of the site then passed from Dutchess Sanitation Services, Inc.
through two subsequent parties [a partnership known as F.I.C.A. and then to
Hudson Valley Environmental Services, Inc. (HVES)] to its current owner, Paul
V. Winters and his corporation, Environmental Landfills, Inc., (ELI) based in
New Windsor, New York. No landfilling operations or other activities are

currently performed under the present proprietor, ELI.
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During this time, the New York State Departments of Environmental
Conservation (NYSDEC), Health (NYSDOH), and Law (NYSDOL) had filed suit for
clean up of the 1landfill site. In 1981, NYSDEC directed HVES to conduct
ground water monitoring. Based on the results of this monitoring, the NYSDEC
placed the Hertel Landfill site on the New York State List of Hazardous Waste
Disposal Sites. In 1983, the site was recommended for inclusion on the
National Priority List (NPL) by the NYSDEC and in October 1984, the USEPA
proposed the Hertel Landfill site for inclusion on the NPL (a "Superfund"
site). In June 1986, the Hertel Landfill site was placed on the final list of
federal Superfund sites. At the time, it was ranked 649 of approximately
1,200 NPL sites. As of August 1990, the site was ranked 810.

Subsequent to the conclusion of the field activities for this RI, a report
was released by the USEPA (McDonald, 1990) which presented an analysis of
historical aerial photography of the Hertel Landfill site. This report
reviewed aerial photographs between the period 1959 and 1989 in order to
determine the nature and extent of landfilling activities. The analysis and
observations contained in the report are summarized below:

e Landfilling activities partially filled wetland areas. Although
most landfilled material was covered with earthen £ill, large
amounts of scattered refuse was visible after the landfill was
reportedly closed.

¢ From the review of aerial photographs, no landfilled materials
were specifically identified. However, areas of wet ground and
standing liquid were identified on the aerial photographs (dated,

1974) within the area of 1landfilling activities, but were not
observed during the field investigation.

1.3 Previous Investigations

In 1981, five ground water monitoring wells were installed at the site

under the supervision of Wehran Engineering, Inc. and at the direction of the
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State of New York. These include one well on the western portion of the site
and two pairs of wells, one deep and one shallow, on the expected downgradient
eastern-edge of the site near the accumulation of the paint waste and brown
fibrous materials (Figure 1--2).

Sampling and analysis of ground water from the two pairs of wells in 1980
and 1982 revealed measurable amounts of chloroform, methylene chloride,
toluene, 1,1,l-trichloroethane, diethylphthalate, bis-~(2-ethylhexyl)phthalate,
and a number of metals (arsenic, barium, beryllium, chromium, copper, iron,
mercury, manganese, nickel, lead, selenium and zinc). Water samples from the
upgradient well revealed 1,l-dichloroethane, bis-(2-ethylhexyl)phthalate, and
a number of metals (arsenic, beryllium, chromium, copper, lead, nickel, and
zinc).

Three surface water samples, described as leachate, were collected in
March and May 1981 by the NYSDEC. Analysis showed detections of phenols,
organic carbon, methylene chloride, trans-1,2-dichloroethane, 1,1,1l-trichloro-
ethane and a number of metals (iron, arsenic, mercury, manganese, nickel and
zinc).

In 1987, Dynamac Corporation, on behalf of the current owner, ELI,
prepared an "RI/FS Work Plan/Scoping Document” wunder the guidance of the

NYSDOL. The RI/FS Work Plan and FOP were modeled after the Dynamac Work Plan.
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2.0 SITE INVESTIGATION

This section provides a description of site investigation activities. A
more detailed description of the field procedures is provided in Appendix A or
in the final Field Operations Plan (FOP), dated October 1989,

The RI field activities were staged so as to direct and optimize
subsequent field activities. Geophysical surveys and soil gas screening
techniques were 'performed to assist in identifying desirable surficial and
subsurface soil sampling locations and to detect ground water contaminant
plumes, if present. Test pits were excavated next to characterize refuse and
optimize the placement of monitoring wells for ground water sampling.
Subsequent field activities included test borings for monitoring
well/piezometer installation, ground water sampling, geological
characterization, on- and off-site surface water and sediment sampling,
private well sampling, hydraulic testing, ecological sampling. Generally, the
activities are presented in this report in their order of occurrence. Field
activities were conducted intermittently between September 1989 and October
1990.

The locations of the field activities were surveyed by C.T. Male

Associates, P.C. of Latham, New York and are shown on Plate 1.

2.1 Site Mobilization

An initial site reconnaissance was conducted in September 1989 by TAMS/TRC
personnel prior to field site activities to initially assess ambient
conditions for worker safety and to locate any obvious areas of environmental
concern.

The site reconnaissance was performed by TAMS/TRC personnel using the

following instrumentation: Century 128 organic vapor analyzer (OVA); HNu
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model PI-101 photo ionization detector (HNu); Mine Safety Appliances (MSA)
Model 361 oxygen/combustible gas indicator (O/LEL), and hydrogen sulfide
(H2S) detector:; and a Victoreen Model 580 radiation survey meter. All
instruments were calibrated prior to their use by TAMS/TRC personnel according
to the manufacturer's instructions.

The initial site reconnaissance did not discern any special health and
safety concerns or additional environmental issues from those previously
identified by others. The instrument readings for the initial site
reconnaissance are tabulated in Table 2-1; instruments were calibrated in
accordance with TAMS Standard Operating Procedures.

Site activities in late September 1989 included partial clearing of the
site access road and the delineation of the exclusion zone around the
perimeter of the site. The site compound was constructed consisting of a site
trailer, an equipment shed, a decontamination pad, a contamination reduction
zone and a perimeter chain link fence with locking gate and razor wire to

secure the compound.

2.2 Geophysical Surveys

Geophysical surveys were conducted to locate buried metallic wastes and
identify specific areas of concern for further investigations. Three
geophysical techniques were used at the Hertel Landfill site: electromagnetic
conductivity (EM), magnetometry, and metal detection. The EM and magnetometry
surveys were performed on a 25-foot grid over the area indicated in Figure
2-1, which is considered the area of the suspected landfilling activities.
The metal detection survey was performed only in areas where results of the
other techniques suggested the presence of buried metal.

The electromagnetic conductivity survey was conducted by TAMS/TRC

personnel on October 25-26, 1989 using a Geonics EM-31 conductivity meter.
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The magnetometer survey was conducted by Hager-Richter Geoscience, Inc.
(Hager-Richter) of Salem, New Hampshire on October 26, 1989 using an EG&G
Model G856 proton precession portable magnetometer with a gradiometer option.
The metal detector survey was conducted by TAMS/TRC personnel using a
Schonstedt magnetic cable 1locator in October and November 1989. The
instruments were <calibrated 1in accordance with recommended operating
procedures.

The EM-31 survey indicated that large portions of the landfilled area
included metallic objects within the waste. It was not possible to
discriminate between shallow and deeper buried objects nor determine the size
of the metallic debris. The EM-31 survey was unable to discern areas of
ground water contamination because of interference from metallic objects over
most of the landfill area. Some EM-31 results were useful in interpreting the
area of landfilling activities. The EM-31 survey results are shown in Figure
2-2. All EM-31 survey readings are tabulated in Appendix B.

Seventeen surface/near-surface anomalies and 19 buried-object anomalies
were identified by Hager-Richter in the magnetometer survey and are shown in
Figure 2-3. Generally, large buried object anomalies were found in the
southern area of 1landfilling activities. The Hager—Richter magnetometer
survey report (without appendices) is incorporated in Appendix B.

Due to the heterogeneity of the subsurface materials and interference of
surface metallic objects, the metal detector survey did not provide any useful
data regarding the specific 1landfill area. As shown by the EM-31 and
magnetometer surveys, metallic debris is ubiquitous in the landfilled area.
Therefore, the metal detector's efficiency to discriminate specific metallic
objects was greatly diminished due to interference from nearby metal debris.
Since this instrument does not yield numerical readings, a summary of the

instrument readings is not provided.
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It is important to note that there is more uncertainty with the
geophysical anomoly data beyond the 1limits of the actual grid sampling

locations.

2.3 Soil Gas Survey

The soil gas survey was performed to assess the location, extent, and
characteristics of waste materials existing in the subsurface at the site.
Two separate soil gas surveys, a screening survey and a specialized soil gas
survey, were conducted by TAMS/TRC personnel at the site. Soil gas survey
results were utilized along with the results of the geophysical survey for
final site location of the planned borings, monitoring wells, and test pits.
Specific sampling methods are described in the FOP.

The so0il gas screening survey was performed by TAMS/TRC personnel at
fifty-foot intervals across the site from October 28 through November 23,
1989. Soil gas survey anomolies are shown on Figure 2-4; the summary data are
presented in Appendix C. This survey was conducted using the following
instruments: a Century 128 organic vapor analyzer, an HNu Model PI-101
equipped with a 10.2 electron-volt bulb, an MSA Model 361 oxygen
(Og)/combustible gas indicator (LEL) and hydrogen sulfide (H;S) meter. This
equipment permitted the detection of a variety of organic vapors but provided
limited identification and quantification of the soil vapors. The soil gas
sampling was conducted by drilling or driving a shallow hole, inserting a
length of teflon tubing, purging the tubing and collecting a gas sample
directly into the instrument. The procedures used are as detailed in the
FOP. The only significant change from the FOP procedures was the use of a
2.5-foot deep vapor hole versus the 4.5-foot hole noted in the FOP. The soil

gas hole depth was decreased in the field principally for practical
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considerations, as the fill material (rock, metal, plastic garbage) often made
drilling difficult to advance.

The soil gas screening survey revealed that high organic wvapor
concentrations were present throughout the surveyed area. The OVA and LEL
readings, specifically sensitive to methane, were constantly off-scale.
However, the HNu readings were generally negligible, except in the area in the
vicinity of Disposal Area #7 as well as in a few other select locations
(Figure 2-41). The soil gas screening survey results are summarized in
Appendix C.

A  specialized soil gas survey, which permitted more accurate
identification and quantification of specific organic vapors, was conducted in
the paint waste/municipal fill disposal area (Disposal Area #7) using an HNu
Model 311 portable gas chromatograph (GC). This survey involved the sampling
of soil gas at fifteen points located on the basis of the soil gas screening
survey results. The portable GC was calibrated to benzene, toluene,
trichloroethylene (TCE) and tetrachloroethylene (a.k.a. perchloroethylene or
PCE). These compounds were selected because of their prior detection at the
site (toluene) or because they are common organic contaminants with a strong
tendency to volatilize. Samples were collected from the teflon tubing using a
glass syringe and injected into the GC; syringe and instrument blanks were
collected to assure sample quality. Instrument calibration was performed
daily, in accordance with standard operating procedures.

The GC soil gas survey was conducted in the area of paint waste along the
eastern edge of the fill, where the largest area of elevated HNu readings were
noted in the screening survey. The GC soil gas survey identified compounds
within the paint waste/municipal £fill disposal area contributing to the

elevated organic vapor concentrations detected during the HNu survey. The

RI REPORT 2-5 TaMS/TRC



four specific organic vapors that were calibrated for were identified in this
area: benzene, toluene, TCE and PCE. At grid location 1825 and 50R none of
these four organic vapors was detected (see Plate 1 for specific grid
locations). Grid location 1925 and 00 however, had the most elevated
concentrations of toluene, TCE and PCE in this disposal area. The GC soil gas

results are presented in Table 2-2.

2.4 Surface Soil Sampling

Surface soil sampling was conducted on November 20-21, 1989 to determine
the nature and extent of surface soil contamination in the vicinity of the
disposal areas. Surface soil sampling was conducted prior to any other major
field sampling activity (i.e.. drilling, excavating}, to minimize
cross—-contamination by heavy equipment traffic.

A total of 22 surface soil samples were collected for chemical analysis.
Most of the samples were collected within the area of landfilling activity,
focusing on the eight reported waste disposal areas. Surface soil sampling
locations are shown in Figure 2-5. The rationale for the surface soil
sampling locations is presented in Table 2-3. At the time of the surface soil
sampling, there was no discernable physical evidence indicating the existence
of Disposal Area #8 (rubber waste). Two surface soil samples were collected
in this undeveloped area of the site. In addition, one background surface
soil sample was taken from an apparently clean, upgradient portion of the site.

Surface soil samples were collected in accordance with the procedures
detailed in the FOP. All sampling equipment (bowls, spoons and spatulas) were
decontaminated according to the eight-step procedure detailed in the FOP

(Appendix A). Two matrix spike/matrix spike duplicate (MS/MSD) samples (SS-8

RI REPORT 2-6 TAMS/TRC



and SS-17), two duplicate samples (SS-06 and SS-14) and one field blank (one

per decontamination event) were collected for quality control purposes.

2.5 Test Pit Excavation

The test pit excavation and sampling activities were conducted at the site
to visually investigate the presence and areal extent of the waste disposal
areas. Historical aerial photos and the results of the geophysical and soil
gas surveys were used to locate the test pits. All test pitting activities
were conducted according to the procedures detailed in the FOP.

A total of 25 test pits were excavated at the site. Test pit activities
were conducted by Enroserv, Inc. of Piscataway, New Jersey under the
supervision of TAMS/TRC personnel. Test pit activities commenced on December
3, 1989 and ended on December 22, 1989. The rationale for the test pit
locations is presented in Table 2-4 and the locations are shown in Figure
2-6. Eighteen of those test pits (designated by TP in the table and on the
plate) were excavated at known areas of waste disposal 1in order to
characterize the waste, to investigate magnetic anomalies and to determine the
vertical extent of contamination. Six test pits were excavated to investigate
the paint waste/municipal landfill area (Disposal Area #7 on Figure 1-2). One
test pit was excavated in each of the disposal areas numbered 1 through 6. No
test pits were excavated in Disposal Area #8, as no evidence of this disposal
area's existence was found in initial site surveys. Another six test pits
were excavated within the landfill area to investigate magnetic anomalies and
to characterize the vertical extent and nature of wastes.

FYor exploratory purposes, seven test pits were excavated outside the
apparent disposal areas throughout the central and southern portions of the

site to verify the absence of waste disposal and provide additional
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information on site stratigraphy. These exploratory test pits were designated
"EP" and numbered 1 through 7. Test pit excavation logs for all 25 test pits
are submitted as Appendix D.

A soil sample was collected for chemical analysis from the bottom of four
test pits in Disposal Area #7 (TP-1, TP-2, TP-7, and TP-15) to characterize
the nature of the soils. One sample for chemical analysis was collected from
each test pit associated with Disposal Areas #1 through #6. A total of ten
soil samples were collected from test pits within the landfill area, as
sunmarized in Table 2-5.

Samples for chemical analysis were collected from the backhoe bucket using
a field-decontaminated stainless-steel spoon and bowl. The samples were
collected from the contents of the backhoe bucket which were not in direct
contact with the steel bucket. All sampling equipment was decontaminated in
accordance with the procedures outlined in the FOP. The backhoe bucket was
steam cleaned prior to use at each test pit location and at the conclusion of
all test pitting activities.

Ground water was observed in contact with the landfill waste in test pits
TP-2, TP-7, TP-8 and TP-15. Sampling of water for chemical quality was
conducted at these four test pit locations: three test pits in Disposal Area
#7 (TP-2, TP-7 and TP-15) and one test pit in Disposal Area #1 (TP-8). A
sample of the accumulated water was collected from each of the four test pits
as summarized in Table 2-5. All test pit soil and water samples were
collected according to the procedures detailed in the FOP.

Soil and water samples collected for chemical analysis included
environmental samples (10 soil samples, 4 water samples), environmental
duplicates, matrix spike/metrix spike duplicates (MS/MSD), and field blanks

(one per decontamination event) for QA/QC purposes. Trip blanks (VOC only)
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were submitted with each sample shipment. Samples were collected as
summarized in Section 2.13.

Shallow piezometers were installed in selected exploratory test pits
(EP-2, EP-4, and EP-5) where ground water was encountered to provide
additional water table elevation data for areas removed from landfill disposal
areas and likely well installation areas. The piezometers consisted of a
five~-foot length of two-inch diameter Schedule 40 PVC well screen (l0-slot)
and PVC riser extending approximately to three feet above grade. Backfill
from the excavation of the exploratory test pit was placed around the
piezometer. Water levels in the piezometers were periodically monitored with
an electronic water level indicator.

No samples were collected for physical characteristics as proposed in the
FOP. Attempts to collect Shelby tubes in the test pits were not successful
due to the coarse-grained texture (sand, gravel and boulders) of the

subsurface soils.

2.6 Test Borings

Test borings were drilled at the site to permit the collection of
subsurface soil samples for geologic characterization and laboratory
analysis. The test borings were also used for the installation of ground
water monitoring wells and piezometers; these procedures are discussed 1in
Section 2.7. Historical aerial photographs, the geophysical and soil gas
surveys, and the findings of the test pit investigation were used to locate
the test borings.

A total of 23 test borings were drilled at the site at 16 locations. At
seven locations, shallow and deep test borings were drilled for the

installation of well clusters. These well clusters were installed in order to
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vertically characterize ground water quality and geology. Well clusters,
consisting of one shallow well and one deep well, were drilled at the
following locations: MW-1, MW-2, MW-3, MW-6, MW-7, MW-10, and MW-1ll. At nine
locations (MW-5, MW-8, MwW-9, MW-12, MW-13, P-1, P-2, P-3. and P-4), a single
test boring was drilled and one monitoring well or piezometer was installed.
The rationale for the test boring locations is providéd in Table 2-6.

Test boring activities commenced on January 10, 1990 and terminated on
June 6, 1990. Drilling was performed by W.C. Services, Inc. of Woodbury, New
Jersey under the supervision of TAMS/TRC personnel.

A number of drilling techniques were used to drill the test borings at the
Hertel site including methods not discussed in the FOP. Alternative drilling
technologies were necessitated due to the subsurface geologic materials
encountered. Large boulders (up to eight feet in diameter) were encountered
at many deep well locations at the site (MW-1D, MW-2D, MW-3D, MW-6D, MW-10D)
and one shallow well location (MW-1S). Attempts to drill by conventional
drilling technigues (e.g., hollow stem augers, tri-cone roller bit, tri-cone
roller bit with casing and Nx coring) proved unsuccessful and time intensive.
Therefore, the Tubex method, an air-hammer-with-casing drilling technology.
was used to advance the borehole for all the deep borings.

The Tubex method drills through the subsurface materials as follows:

e compressed air circulates through the center of the drill pipe,

engaging the air hammer which pounds into and advances through the
subsurface material;

e the air hammer simultaneously advances a string of casing which is
located approximately one foot behind the drill bit;

¢ the compressed air circulates through holes out the bottom of the
drill bit to carry cuttings from a discrete depth interval
(approximately one foot) into the annulus between the drill pipe
and casing;

e the drilled materials are carried up the annulus to the surface
and directed to a discharge area for observation by the geologist.
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All shallow borings, except for MW-1S, were drilled by either 3.25- or
6.25-inch hollow-stem auger. 2An air hammer without casing was used at the
MW-1S location after repeated attempts by conventional drilling methods proved
fruitless.

All deep borings were drilled using the Tubex method described above to
reach either: 1) the final borehole depth (for deep overburden borings) or 2)
five feet into bedrock (for bedrock wells). Prior to advancing the borehole
deeper into the bedrock, a four-inch diameter steel casing was installed and
grouted into bedrock. The test boring was then advanced to its final depth by
Nx coring and standard rotary methods, as per the FOP.

At three locations (MW-5S, MW-6D, MW-7D), steel casing was installed to
isolate the fill material prior to drilling any significant depth below the
fill. At MW-5S, eight-inch diameter steel casing was used, while at MW-6D and
MW-7D, fourteen-inch diameter steel casing was used.

Subsurface soil samples were collected at three locations in order to
assess background subsurface soils quality. These subsurface soil samples
were collected at the following locations and intervals: MW-1S (15-17 feet),
MW-2S (6-8 feet) and MW-3S (0-2 feet). Subsurface soil samples were collected
in accordance with the procedures described in the FOP, except that three-inch
inside diameter split spoon samples were used to ensure that sufficient volume
was recovered for all analyses and associated QA/QC samples.

Test boring logs are attached as Appendix E.

2.7 Monitoring Well/Piezometer Installation

Nineteen ground water monitoring wells were installed to investigate the
hydrogeology of the Hertel Landfill site and to permit the collection of

ground water samples (see Plate 1). Four piezometers were installed within
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boreholes to provide additional ground water elevation data away from the
landfilled areas of the site.

Monitoring wells and piezometers were installed between January 10 and
June 6, 1990 by W.C. Services of Woodbury, New Jersey under the supervision of
TAMS/TRC personnel.

Each of the monitoring wells were completed in one of three geologic
intervals: the shallow unconsolidated overburden deposits (all wells suffixed
with an "S"), the deep unconsolidated overburden deposits at approximately 45
feet below grade (MW-1D, MW-10D and MW-11D) and the shallow sedimentary
bedrock (MW-2D, MW-3D, MW-6D and MW-7D). Most wells and the piezometers were
completed in the shallow unconsolidated material to permit a detailed
characterization of the water table beneath the site. The seven deep monitor
wells installed as part of this program were paired with shallow
unconsolidated monitor wells and were intended to monitor the shallow bedrock.
if present at depths less than 50 feet (as per the FOP). Four of those wells
were completed in the shallow bedrock, permitting an estimation of the shallow
bedrock piezometric surface. Three of those wells were completed in the deep
overburden, where bedrock was not encountered, enabling a comparison of the
deep unconsolidated piezometric surface to the water table. 1In addition, the
well clusters permit a comparison of vertical hydraulic head differentials at
several locations.

Monitoring wells were installed according to the procedures outlined in
the FOP. These procedures are summarized as follows:

o Two—inch diameter, flush-joint stainless-steel riser and screen

(0.010-inch slot) were used for all wells. Wells were constructed
with ten feet of screen, except for MW-2S and MW-9S, which were
constructed with five and nine feet of well screen, respectively.

Riser was extended from the top of the screen to approximately two
feet above grade.
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¢ A clean silica sand gravel pack (Morie #1) was placed in the
annulus between the borehole wall and the well. Generally, the
gravel pack was placed to one to two feet above the top of the
well screen. However, physical constraints (e.g. shallow water
table) sometimes necessitated completing the gravel pack nearer to
the top of the well screen.

e A one- to two-foot thick bentonite-pellet seal was placed above
the gravel pack. Shallow water table conditions prevented the use
of a standardized two-foot seal in some cases.

e A cement/bentonite or 100% bentonite grout was used to £fill the
remaining annulus to the ground surface.

¢ A locking steel protective casing was installed and cemented into

place.

Piezometers were installed according to the procedures outlined above.
However, instead of two-inch diameter stainless-steel riser and casing,
two-inch diameter Schedule 40 PVC was used for the piezometers' construction.
All well construction materials were wrapped in individual plastic sleeves and
opened immediately prior to use.

Monitoring well construction diagrams are included with the boring logs as
part of Appendix E. Construction details for all monitoring wells and
piezometers are presented in Table 2-7.

After installation, all monitoring wells were developed using a
centrifugal pump, peristaltic pump and/or a stainless-steel bailer. During
well development, pH, specific conductance, temperature and turbidity were
monitored to determine when the well was sufficiently turbidity-free. Well
development was concluded when either the well purge water had acquired a
turbidity of 1less than 50 nephelometric turbidity wunits (NTUs) or had
stabilized to a point that no further reduction in turbidity was observed. A
summary of the well development activities is presented in Table 2-8.

Periodic water level measurements were conducted with an electronic water

level indicator on all monitoring wells and piezometers at the site.
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2.8 Ground Water Sampling

The ground water investigation consisted of the installation and sampling
of monitoring wells to determine ground water quality at the site and to
assess if potential contaminants were migrating from the site wvia the ground
water.

The nineteen newly installed monitoring wells and the five existing Wehran
monitoring wells were sampled during the field investigation. Two rounds of
ground water sampling were performed. The first event was conducted in June
1990, the second event occurred in August 1990. Samples were analyzed in both

rounds for the following parameters:

e Field measurements of pH, specific conductance, temperature, Eh

e Volatile Organic Compounds (VOC)

e Total Organic Halogen (TCX)

e Total Organic Carbon (TOC)

e Extractable Organics (Base/Neutral/Acid Extractable Compounds,
Pesticides and PCBs)

e Total Metals (unfiltered)

e Dissolved Metals (filtered)

¢ (Cyanide

e Tons (sulfate, chloride, carbonate, bicarbonate)

e Turbidity, dissolved solids, suspended solids

e Nitrogen (N) and compounds (TKN, ammonia N, inorganic N)

All ground water sampling activities were conducted in accordance with the
FOP except as noted below. All ground water samples were collected with
dedicated, laboratory-cleaned, stainless-steel bailers and laboratory-cleaned
teflon-coated stainless-steel cables.

During the June sampling event, ground water samples for dissolved metals
were field filtered using a Millipore stainless-steel filtering apparatus with
a hand pump as specified in the FOP. Despite well development, formation silt
was present in a number of ground water samples and, as a result, field

filtration was difficult and time consuming with the hand pump.
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To facilitate sampling during the second (August) ground water sampling
event, the dissolved metal samples were field-filtered using a 0.45 micron
high-capacity in-line sample filter (Quick Filter) manufactured by QED
Environmental Systems, Inc. The body of the filter 1is constructed of
polypropylene and the filter 1is made of an acrylic copolymer. This
modification to the field sampling procedures was approved by the USEPA prior
to its use. The ground water collected for the filtered metals analysis was
poured from the bailer into a laboratory-grade 1,000 ml plastic bottle. The
samples were drawn through the filters using a low-discharge (0.25 gpm)
peristaltic pump (ISCO) equipped with dedicated tubing. The initial volume of
filtrate (approximately 200 ml of ground water) was discarded prior to the
collection of the sample for the metals analysis in the pre-preserved 1,000 ml
polyethylene sample container. The filter apparatus and tubing were disposed
after one use. Each extra sample volume for field duplicates, matrix spikes,
and matrix spike duplicates was filtered through the same disposable filter
and tubing as the corresponding sample.

The two rounds of ground water sampling each required three days to
complete. A total of 65 ground water samples was collected during the two
rounds of sampling from the ground water monitoring wells at the site. A
total of 32 samples comprised of 24 ground water samples from monitoring
wells, one field blank (one for each decontamination event), three trip blanks
(VOC only)., two environmental duplicate samples, and two MS/MSD sample pairs
was collected during the June 11-13 sampling event. A total of 33 samples
comprised of 25 ground water samples from monitoring wells, one field blank,
three trip blanks (VOCA only), two environmental duplicate samples and two
MS/MSD sample pairs was collected during the August 20-22 sampling event.

During the August sampling event, piezometer P-2 was sampled in lieu of the
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collection of a surface water sample at the SW-26 location (June 1990 sampling
event) because the leachate seep was dry. The ground water sample taken from

the P-2 location was submitted for chemical analyses.

2.9 Private Water-Supply Wells

Eleven private water-supply wells were sampled and analyzed during June
19-20, 1990 ground water sampling ewvent, at the homes shown in Figure 2-7.
Most of these private wells had been previously sampled by NYSDOH. These
locations were selected based on their prior NYSDOH sampling, proximity to the
Hertel Landfill site and ability to obtain permission from the homeowners. A
summary of the private well sampling information is presented in Table 2-9.

The private water-supply wells were sampled according to the procedures
described in the FOP. A total of 14 samples was collected comprised of 11
private well ground water samples, one trip blank (VOC only), one

environmental duplicate and one MS/MSD sample.

2.10 Surface Water/Sediment Sampling

The surface water and sediment sampling was performed in order to identify
if the disposal activities at the site are impacting sediments and/or surface
water through surface runoff and ground water discharge.

A total of 33 surface water samples was collected consisting of 25
environmental samples, two environmental duplicates (SW-40 and SW-41), two
MS/MSD samples and four trip blanks.

Surface water grab samples, including 1leachate seep samples, were
collected from the 25 sampling stations shown i