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REMEDIAL INVESTIGATION REPORT
Peter Cooper Markhams Site

Dayton, New York

1.0 INTRODUCTION

This Remedial Investigation (RI) Report has been prepared by Geomatrix Consultants, Inc.
(Geomatrix) for the Peter Cooper Markhams Site (also referred to as Site) in the Town of
Dayton, New York (Figure 1-1). The investigation was conducted by Geomatrix with
assistance from Benchmark Environmental Engineering & Science, PLLC (Benchmark). The
RI was completed on behalf of the responding potentially responsible parties (PRPs) (herein
referred to as the “Respondents™) for the Peter Cooper Markhams Site, in accordance with the
requirements of Paragraph 23 and Appendix 1 of Administrative Order CERCLA-02-2000-
2003 (the “Order”’) and Respondents’ Notices of Intent to Comply (February 2001) as well as
the U.S. EPA-approved Remedial Investigation/Feasibility Study (RI/FS) Work Plan dated
February 2001, revised September 2001 prepared by Geomatrix and Benchmark.

1.1 RI OBJECTIVE
The objective of the RI is to describe the nature and extent of chemical constituents in Site
media, provide data for analysis of a potential for adverse health and ecological effects, and

support the evaluation of feasible remedial alternatives for the Site.

1.2 RI REPORT QUTLINE

This report contains seven sections.

e The remainder of Section 1.0 includes a description of the Site and location.

e Section 2.0 presents a description of site history and previous investigations.

¢ Section 3.0 presents a discussion of the RI sampling and methodology.

e Section 4.0 presents a discussion of land use and physical conditions of the Site.
¢ Section 5.0 presents the nature and extent of chemical presence in Site media.

e Section 6.0 describes chemical constituent migration pathways.

e Section 7.0 presents a summary of the Baseline Risk Assessments.

[:\Project\007603 Markhams RI\Final RI Report July 2006\Text\Final Remedial Investigation Text.doc 1
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e Section 8.0 presents references.

1.3 SITE LOCATION AND DESCRIPTION

The Peter Cooper Markhams Superfund Site, hereinafter referred to as the “Peter Cooper
Markhams Site” or the “Site,” is located off Bentley Road approximately 6 miles south of the
Village of Gowanda in the Town of Dayton, Cattaraugus County, New York. A site location
map is presented on Figure 1-1 and a site plan is presented on Plate 1. The Site encompasses
approximately 103 acres and is bordered to the northwest by Bentley Road, to the northeast by
a wooded property and farm field, to the southeast by a railroad right-of-way, and to the
southwest by hardwood forest. Site access is restricted by a locked cable gate at the Bentley
Road entrance. Surrounding property is entirely rural, consisting of small farm fields, open

meadow and forests.

In general, the majority of the Site, including the northeastern, northwestern and southwestern
areas of the property, is characterized by mature hardwood tree cover, as well as open fields.
An approximately 15 to 20-acre area within the central and southeast portions of the Site
contains several covered/vegetated fill piles arranged in an elliptical pattern. For the purpose of
this report, the terms “waste fill”, “mounded fill” and “fill piles” refer to the elevated piles of
material disposed at the Site. Several of the fill piles consist only of re-worked native soil.
Other fill piles consist of vacuum filter sludge and cookhouse sludge (see Section 2.1 for
description). The fill piles vary in size and elevation, with base dimensions ranging from
approximately 1,100 - 160,000 square feet and elevations of 5 to 15 feet above surrounding

grade. The total area covered by fill piles (base area) is approximately 7 acres.

Site topography, with the exception of the fill piles, is relatively flat with some natural relief
and a moderate grade to the west-southwest. An approximately 5-foot high berm, which
provides an elevated bed for the Buffalo and Jamestown Railroad Company (also known as
Erie-Lackawanna Railroad) rail track, runs along the entire southeast border of the Site. A dirt
access road extends to the fill area from Bentley Road and continues around a portion of the fill
area perimeter. The road also appears to provide access to a natural gas wellhead located on

the eastern side of the drive, north of the fill areas.
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2.0 SITE HISTORY AND PREVIOUS INVESTIGATIONS

2.1 SITE HISTORY

The Peter Cooper Markhams Site was used for the disposal of certain wastes from a former
animal glue and adhesives manufacturing company located in Gowanda, New York. Materials
disposed at the Peter Cooper Markhams Site were reported to consist of residue pile material,
vacuum filter sludge and cookhouse sludge (O’Brien & Gere Engineers, Inc., 1971).
Cookhouse sludge reportedly was derived from the animal glue manufacturing process, and is
comprised of settled sludge resulting from the processing of animal hides, some of which were
chrome-tanned. Residue pile material is described as air-dried cookhouse sludge, which was
stabilized to a fairly dry, granular form. Vacuum filter sludge reportedly was produced during
primary (settling) treatment of liquid wastes, including liquids generated during gravity

dewatering of cookhouse sludge.

Peter Cooper Corporations (PCC) reportedly purchased the Site in 1955. PCC sold the Site in
1976 to a buyer that was subsequently renamed Peter Cooper Corporation (PCCII). PCCII
continues to own the Site and is listed as the current landowner on tax assessor maps. From
approximately 1955 until September 1971, it was reported that approximately 9,600 tons of
residuals were placed at the Peter Cooper Markhams Site over an approximately 15-acre area.
Pursuant to a New York State Supreme Court Order dated June 1971, approximately 38,600
tons of previously accumulated residual matenals from the Gowanda Plant reportedly were also
transferred to the Markhams Site. No further disposal reportedly occurred at the Markhams

Site, and the fill area has since re-vegetated.

Historic aerial photographs of the site for the years 1939, 1956, 1966, 1980 and 1990 were
obtained from the Cattaraugus County Soil Conservation Office in Ellicottville, New York to
assess historic Site land use (Appendix A-1). Although the scale of the photographs somewhat
limits detailed observations, the photographs support a historically sparse population and rural
property use in the area surrounding the Site. The following summarizes a review of these

aerial photographs:

¢ The 1939 photograph shows pasture and farm field (cornfield) land use in the
southeastern portion of the Site. A large wetland, centrally located on the site, is visible
and is bordered by undeveloped, forested areas. The Markhams Site property is
surrounded by cultivated land developed for agricultural purposes (pastureland or crop

fields). Four farmhouses are observed on Bentley Road southwest of the intersection of
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Bentley and Markhams Roads. The photograph documents property use prior to PCC
purchase in 1955.

e The 1956 aerial photograph indicates anthropogenic disturbance for purposes other than
agricultural land use at the Markhams Site. Site disturbance is evident northwest of the
central wetland in the form of a pathway from Bentley Road onto the Site leading to a
cleared area near the existing location of the natural gas wellhead. Site disturbance
related to an extension of a rail spur from the Erie-Lackawanna Railroad onto the
Markham’s Site is visible in the southeastern portion of the site. Surrounding areas are

little changed from the 1939 photograph.

e The 1966 aerial photograph shows significant disturbance of the areas south of the
central wetland apparently related to the on-Site disposal of materials. Two rail cars are
visible on the Markhams Site rail spur. The Bentley Road site entrance extends past the
natural gas wellhead into the disturbed area utilized for disposal. Surrounding areas
show agricultural lands remain relatively unchanged. An additional dwelling with
outbuildings occupies a portion of the farm field approximately 1/3 mile south of the
Bentley Road Site entrance. No other new land use development is observed along
Bentley Road.

e The 1980 photograph shows significant re-vegetation of the Site. The natural gas
wellhead area is barely visible. The comfield in the northeast portion of the Site is
abandoned and vegetated. It is surmised that soil from the cornfield was used to cover
the fill piles during the late 1960s through 1971. The rail spur is no longer visible. No

new land use development is observed along Bentley Road.

e The 1990 photograph closely resembles the features described in the 1980 photograph.
Vegetation density increased on-Site. A new dwelling is present on Bentley Road north
of the Site near the intersection of Markhams and Bentley Road. No new land use is
observed farther south along Bentley Road.

2.2 PREVIOUS INVESTIGATIONS AND REMEDIAL MEASURES

In accordance with the June 1971 State Supreme Court Order, PCC initiated transfer of residue
pile material to the Markhams Site in August 1971. Shortly thereafter, PCC submitted to the
New York State Department of Environmental Conservation (NYSDEC) a Solid Waste
Management Report (O’Brien & Gere Engineers, Inc., November 1971) documenting the
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means for transfer of these materials to the Markhams Site. Follow-up discussion between
PCC and the NYSDEC in August 1972 provided for grading the waste piles to a height of
approximately 10 feet and covering them with six-inches of soil or stabilized residue, followed
by seeding to promote fast growing cover vegetation. PCC apparently completed the closure of

the landfill pursuant to these work plans and to the satisfaction of NYSDEC.

Subsequent to closure, several different parties have investigated the Site since 1983. A
summary of media sampled, number of samples collected, and analyte list during each
investigation is presented in Table 2-1. The NYSDEC completed Phase I and Phase 11
Environmental Site Investigations at the Peter Cooper Markhams Site in 1983 and 1985,
respectively (Recra Research, 1983 and 1985). In 1986, PCCII, under NYSDEC Consent
Order, commissioned O'Brien & Gere Engineers, Inc. (OBG) to perform a Remedial
Investigation and Feasibility Study (RI/FS) at the site, which included a quantitative human
health risk assessment (OBG, 1989, herein referred to as the 1989 OBG RI). In conjunction
with the 1989 OBG RI, interim remedial measures were performed in 1989 to remove a number
of buried containers that had been disposed within an isolated area of the site (OBG, 1991).
The containers and impacted soils were excavated and transported off-site for proper disposal.
Additional detail is presented in the HRS Documentation Package prepared for the USEPA
which 1s included in Appendix A-2.

The 1989 RI indicated the presence of total chromium, hexavalent chromium and arsenic above
background levels in waste materials and some adjacent soils. Low levels of these parameters
were also detected in groundwater wells installed immediately adjacent to the fill piles. None
of the samples tested exhibited hazardous waste (toxicity) characteristics. The 1989 OBG RI
concluded that the Site does not pose a risk to human health or the environment. OBG
completed a Feasibility Study (FS) for the Site in March 1991. The FS recommended a

remedial alternative involving consolidation, compaction, and covering of the waste materials.

NYSDEC apparently did not pursue any remedial action because the Site did not meet the
statutory definition of an inactive hazardous waste disposal site. Consequently, the NYSDEC
removed the site from its Registry of Inactive Hazardous Waste Sites.

In 1993, the United States Environmental Protection Agency (U.S. EPA) conducted a Site
Sampling Inspection, which included the collection and analysis of soil and surface water
samples from the Peter Cooper Markhams Site (Malcolm Pimie, Inc., 1993, herein referred to
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as the 1993 SSI). Chromium and arsenic were detected in soils above background

concentrations on and within the waste piles.

In March 1999, U.S. EPA Region II prepared a Hazard Ranking System Model score for the
site and listed the Peter Cooper Markhams Site on the National Priority List (NPL) in February
2000. On September 29, 2000, U.S. EPA issued a Unilateral Administrative Order (UAO) to
several potentially responsible parties (PRPs) directing completion of an updated RI/FS for the
Site.

The RI/FS Work Plan was prepared for the U.S. EPA by Geomatrix and Benchmark on behalf
the responding PRPs (the “Respondents™) for the Peter Cooper Markhams Site, in accordance
with the requirements of Paragraph 23 and Appendix 1 of Administrative Order CERCLA-02-
2000-2003 (the “Order”) and Respondents Notices of Intent to Comply (February 2001). The
revised final Work Plan was submitted to the U.S. EPA in September 2001.

2.2.1 Chemical Constituents Historically Detected in Site Media

The following subsections describe the results of historic sampling programs used to
characterize the nature and distribution of chemical constituents in media at the Site. A
summary table of the media and parameters analyzed under each of the previous investigations
is provided in Table 2-1. Figure A-3 in Appendix A presents a site plan of historic sample
locations. Site media sampled included soil, fill, groundwater, surface water and seeps.
Summary tables of detected constituent concentrations identified for each of the investigations

are presented on a media-specific basis and included in Appendix A-4.

2.2.1.1 Soil and Sediment Samples

Surface soil, subsurface soil and sediment samples were collected for analyses from the Peter
Cooper Markhams Site between 1981 and 1993. In general, investigations performed by Recra
Research on behalf of the NYSDEC in 1981 and 1984 were limited to a relatively small
number of samples analyzed for a large suite of parameters. This was consistent with the goal
of these investigations to evaluate the need for further, comprehensive remedial investigation of
the Site. Conversely, the 1989 Rl involved collection of a larger number of samples with
analyses focused primarily on arsenic, total chromium, and hexavalent chromium, and to a
lesser extent zinc, based on the Recra Research findings. The 1993 SSI performed by Malcolm
Pimie, Inc. (MPI) on behalf of the U.S. EPA was also limited to a relatively small number of

samples analyzed for a wide range of parameters.
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Summary tables of the results of historic surface soil, subsurface soil and sediment analyses for
the Peter Cooper Markhams Site are provided in Appendix A-4a. These findings are described

below.

Surface Soil

Surface soil sampling was performed at two locations in 1981. Samples were analyzed for
thirteen Priority Pollutant metals, as well as total halogenated organics. Although mapping
information is not available, descriptions of the 1981 sample locations suggest that they were
collected on or proximate to the fill material. Both 1981 locations contained arsenic (49 to 84
mg/kg), total chromium (66 to 31,000 mg/kg) and zinc (500 to 1,300 mg/kg), and a number of
additional inorganic parameters at concentrations generally below 100 mg/kg. Halogenated
organics were not detected. In 1984, seven surface soil samples were also collected on or near
the fill material. These samples yielded similar concentration ranges as the 1981 samples for
arsenic and total chromium (9.2 to 20.2 mg/kg and 42.7 to 25,400 mg/kg, respectively), with
zinc detected at somewhat lesser concentrations (119 to 991 mg/kg). No detectable
concentrations of volatile organic or semi-volatile organic compounds were identified in the
1984 surface soils.

The 1989 RI investigation performed by OBG involved collection of 53 surface soil and/or
surface sediment samples. Although certain samples were specifically designated by OBG as
sediment (i.e., Samples 45 and 46), a number of samples designated as soil were collected from
areas previously determined to be wetlands. Excluding these locations, 1989 surface soil
sample concentrations for total chromium ranged from 74 to 69,300 mg/kg and hexavalent
chromium ranged from non-detectable to 854 mg/kg. Arsenic was detected in surface soils at
concentrations ranging from 1.6 to 27 mg/kg, with zinc detected at concentrations ranging from
20 to 330 mg/kg. In all instances, a significant decrease in concentrations is observed for
samples collected outside the immediate waste fill area, particularly for chromium and
hexavalent chromium, which generally decrease in concentration by an order of magnitude in

soils outside the fill perimeter.

Surface soil samples collected in 1993 by MPI were collected from various locations both on
and away from the fill piles. Although all soil samples collected in 1993 were designated as
surface soil, field notes from the 1993 SSI indicate that several of the samples (S1 through S6)
may have contained fill, based on their descriptions as "rich in organic material”. In particular,
mapping information indicates that Samples S1 and S2 were collected directly from soils

covering the fill piles. As 1993 surface soil samples were collected to a depth of 6 inches
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below grade, it is likely that soils from these locations may have been intermingled with and
were positively biased by waste fill material. All eight soil samples collected in 1993 were
analyzed for Target Command List (TCL) organics and Target Analyte List (TAL) inorganics.
Inorganic concentrations varied with sample location, with concentrations of samples collected
on the fill generally elevated with respect to surrounding samples. Semi-volatile organic
compounds and a few pesticide/PCB parameters were detected primarily at or adjacent to the
fill piles. Polynuclear Aromatic Hydrocarbon compounds (PAHs) were detected at elevated
concentrations in primarily two samples - S1 and S2. Several of the PAHs were detected at
concentrations above USEPA Region 9 Preliminary Remediation Goals (PRGs) for industrial

soils.

Subsurface Soil

Subsurface soil samples were collected during the 1984 Phase II investigation and the 1989
OBG RI. Samples collected in 1984 were taken from monitoring well borings B-1 through B-
4, corresponding to wells MW-1S through MW-4S. Two split-spoon samples were collected
from each of the four boring locations for a total of eight subsurface soil samples. All samples
were analyzed for arsenic, beryllium, total chromium, copper, lead, mercury, silver and zinc, as
well as total halogenated volatile and non-volatile organics. Arsenic was detected in subsurface
soils at concentrations of 5.2 to 11.6 mg/kg, total chromium was detected at concentrations of
4.9 to 1,290 mg/kg, and zinc was detected at concentrations of 73.4 to 269 mg/kg. Lead and
copper were detected at concentrations below 50 mg/kg. Mercury and beryllium were not
detected, and only trace levels of silver were present in four of the samples. Halogenated

volatile or semi-volatile organic compounds were not detected.

The subsurface samples collected in 1989 were generally from a depth of 9 to 12 inches below
grade, excluding boring samples collected during installation of MW-1D through MW-5D,
which varied in depth from 4 to 10 feet below grade. A total of 19 subsurface soil samples
were collected during the 1989 RI. Sample concentrations generally follow a similar pattern as
corresponding surface soil samples, with concentrations decreasing with depth and with lateral

distance from the fill piles.

Wetland Sediment

Sediment samples were collected in support of the 1983, 1985 and 1989 investigations. Three
samples were collected 1n 1981 for analysis of prionty pollutant inorganics. Arsenic was
detected at one of the locations at a concentration of 20 mg/kg. Total chromium and zinc were
detected at concentrations ranging from 0.01 to 77.6 mg/kg and 0.006 to 26 mg/kg,
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respectively. Excluding a detection of copper at 3.18 mg/kg in one of the locations, all

remaining 1981 inorganic parameters were non-detectable or present at less than 0.5 mg/kg.

Sediment sampling in 1984 involved the collection of three samples for analysis of arsenic,
beryllium, total chromium, copper, lead, mercury, silver and zinc, as well as total halogenated
volatile and non-volatile organics. Arsenic concentrations ranged from 2.7 to 3.9 mg/kg. Total
chromium was detected at 27.2 to 134 mg/kg. Zinc ranged from 91.5 to 867 mg/kg. No total

halogenated volatile or non-volatile organics were detected.

As discussed above, only two samples (i.e., Samples 45 and 46) were designated as sediment
under the 1989 OBG RI, although approximately eight additional samples designated as "soil"
were collected from the previously-determined wetland areas. Review of these locations in
addition to Samples 45 and 46 indicates a range of arsenic concentrations from non-detectable
to 30 mg/kg. Similar review indicates total and hexavalent chromium in the range of 4.7 to
1,270 mg/kg and non-detectable to 25 mg/kg, respectively. Zinc analysis was limited to
Samples 45 (140 mg/kg) and 46 (180 mg/kg).

2.2.1.2 Fill and Seeps Samples

During the 1989 OBG RI, a total of three fill samples (1.e. M-59, M-66, and M-68) were
collected for analysis of total chromium, arsenic, and zinc. One composite sample (of M-60,
M-64, and M-67) was also collected for analysis of Hazardous Substance List (HSL) Organics
and TAL metals. Summary tables for the results of fill characterization are provided in
Appendix A-4b. As indicated, concentrations of arsenic ranged from 7.1 to 10 mg/kg in the
three discrete fill samples. Total chromium concentrations ranged from 4,600 mg/kg for
sample M-89 to 46,000 mg/kg for sample M-68. Zinc concentrations ranged from 680 mg/kg
to 900 mg/kg. HSL organics were not detected in the composite waste sample. Arsenic, total
chromium and zinc concentrations from the composite fill sample were similar to the three
discrete sample concentrations. Extraction Procedure (EP) toxicity testing for total chromium,
arsenic and zinc was also conducted on the six discrete fill samples identified above.
Analytical results indicate that the leachable fractions of these parameters were below EP
Toxicity criteria (40CFR 261.24).

In addition to the direct fill analyses described above, one sample was also collected from a
seep observed on a fill pile during the 1989 OBG RI. The seep was analyzed for total

chromium, hexavalent chromium, arsenic, zinc, ammonia, biochemical oxygen demand
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(BOD:s), nitrate, nitrite, and total kdjeldal nitrogen (TKN). Analytical results for the seep

sample are summarized in Appendix A-3.

2.2.1.3 Surface Water Samples

A total of twelve surface water samples were collected from the Site during the 1985 Phase II,
1989 OBG RI, and 1993 SSI. Results are summarized in Appendix A-4c. These included three
samples analyzed during the 1984 Phase II for arsenic, beryllium, chloride, total chromium,
copper, lead, mercury, silver, zinc and total halogenated volatile and non-volatile organics; six
samples, as well as two duplicate samples, analyzed during the 1989 OBG RI for total
hexavalent chromium, arsenic, and zinc (one Jocation); and three samples analyzed during the
1993 SS1 for TCL organics and TAL inorganics. The analytical results for these samples are
summarized in Appendix A-3. Surface water samples collected in 1984 yielded detectable
concentrations of arsenic, chloride, total chromium, copper, and zinc, with all parameters,
excluding chloride, detected below 1 mg/L.. Total halogenated volatile organics were detected
at concentrations ranging from 10 to 58 pg/L.. Total halogenated non-volatile organics were
not detected. Results for 1989 samples showed concentrations of total chromium ranging from
0.02 to 2.84 mg/L and arsenic ranging from 0.005 to 0.104 mg/L.. Hexavalent chromium was
not detected, with the exception of one sample (i.e., 14) detected at 0.007 mg/L.. TAL
inorganic analyses performed on surface water samples collected in 1993 generally produced
concentrations less than | mg/L for each of the TAL inorganics with the exception of naturally
occurring inorganics, such as calcium, iron and magnesium. The only parameter detected
during the 1993 TCL organic analysis was carbon disulfide (one sample at 100 pg/L).

2.2.1.4 Groundwater Samples

Groundwater samples were collected during the 1984 Phase II investigation and the 1989 RI.
Results are summarized in Appendix A-4d. The 1984 Phase II samples were collected from
four shallow monitoring wells (i.e., MW-1§, MW-25, MW-3S, and MW-4S) and analyzed for
several inorganics including total chromium, arsenic, zinc, chloride, beryllium, copper, lead,
mercury, and silver. In addition, 1984 Phase Il samples were analyzed for total volatile and
non-volatile halogenated organics. During the 1989 OBG RI, four deep monitoring wells were
installed adjacent to the abovementioned shallow wells, and two additional well pairs were also
installed (1.e. MW-5S and 5D, and MW-6S and 6D) to monitor further down-gradient of the fill
pile area. Monitoring wells were sampled for analysis of total and filterable chromium,
hexavalent chromium, arsenic, zinc, and select water quality parameters during two to four
events between September 1986 and August 1988. In addition, monitoring wells 1S, 35S, 3D,
65, and 6D were analyzed for HSL organics during one sampling event. Samples were also
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collected from wells 6D, 6S, 3D, and 3S for analysis of polychlorinated biphenyls (PCBs) and
pesticides during the July 1988 sampling event,

The 1984 groundwater results for inorganics showed non-detectable concentrations at the
majority of the sample locations with the exception of total chromium, zinc and chloride.
Halogenated volatile and semi-volatile organic compounds, were detected at low detections in
wells MW-2S, MW-3§5, and MW-4S.

The 1989 OBG RI groundwater sampling results yielded concentrations of total (unfiltered)
chromium ranging from non-detectable to 0.25 mg/L, unfiltered hexavalent chromium from
non-detectable to 0.018 mg/L,, and unfiltered arsenic from non-detectable to 0.49 mg/l.. Zinc
was also detected in unfiltered groundwater at concentrations ranging from non-detectable to
3.9 mg/L., with a single anomalous detection of 80 pg/L. in well MW-48S from the August 1988
sampling event. Filtered groundwater analyses generally showed expectedly lower
concentrations of inorganics, with total chromium in the filtered fraction ranging from non-
detectable to 0.082 mg/L, filtered arsenic ranging from non-detectable to 0.025 mg/L and
filtered zinc from non-detectable to 10.5 mg/L. HSL organic and PCB/pesticide compounds
were not detected, with the exception of three organic parameters detected at trace levels in
MW-1S groundwater during a 1987 sampling event. Those included Bis(2-ethylhexyl)
phthalate (a common compound detected as an artifact of sampling with plastic-based

equipment), N-nitrosodiphenyl amine and delta-BHC.

2.3 CURRENT CONDITIONS

Geomatrix and Benchmark performed Remedial Investigation field activities on several
occasions at the Peter Cooper Markhams site during the period of November 28, 2000 to
December 4, 2003. In general, site topography and conditions remain similar to those
presented by OBG in 1989. A dense mat of grassy vegetation, low-lying brush, and briar
thickets cover the fill piles and immediate surrounding areas. No seeps or significant erosional
features were observed on the fill piles. Low-lying brush and trees surround the fill pile area.
Beyond the area of the fill piles, non-contiguous wetland areas exist on Site property west,
north, and east of the fill piles. As shown on Plate 1, each of the larger wetland areas was
assigned an alphabetic designation (Wetland A through G). Standing water is present
seasonally (generally December through April months) in all of the wetland areas. Wetland B,
located north of the fill piles, retains standing surface water longer than the other wetland areas
on the Site. Wetland F, the largest wetland area on-Site, contains both wetland vegetation and

large trees with high water demand (cottonwoods and poplars). No structures were present on
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the property, with the exception of a natural gas wellhead located east of the access drive. The
access drive was relatively clear from Bentley Road to the fill area and along the northern
perimeter of the fill piles, but had re-vegetated around the southern and eastern fill area

perimeter - to the point where it was no longer distinguishable.

The rail spur, disconnected from the main Erie-Lackawanna Railroad track, was located during
Site investigations. The rail spur is camouflaged by heavy vegetative growth, is partially
covered with soil, and terminates below grade on the western end of the Site. The switchgear
was not observed on the adjacent active rail line, indicating that the siding was disconnected

from the main rail following Site closure.

Surrounding demographics are rural and sparsely populated as indicated by both direct
observations during site reconnaissance and information provided by the Town of Dayton. The
Hamlet of Markhams is generally characterized by large-acreage fields and pasture-lands and
includes forested property. Agricultural fields (primarily livestock feed) surround the Site.
Land use near the Site is consistent with the “agricultural/forestry” zoning designation for
surrounding lands. The Site is zoned “Industrial”. Section 4.1 describes surrounding land use

and demographics.

[:\Projecty007603 Markhams RI\Final RI Report July 2006\Tex{\Final Remedial Investipation Text.doc 12



8= Geomatrix

3.0 REMEDIAL INVESTIGATION DATA COLLECTION

The focus of the RI conducted by Geomatrix and Benchmark was to supplement existing data
to assess chemical constituent migration pathways, assess human health and ecological risks,
and perform the FS. The Remedial Investigation scope of work is fully described in the U.S.
EPA-approved RI/FS Work Plan dated February 2001, revised September 2001. This section

of the RI documents data collection activities.

Site investigation was initiated in October 2001 and was generally completed in the spring of
2002. A re-sampling event was conducted in December 2003 to address a laboratory quality
control issue concerning the analysis of hexavalent chromium in soil. A majority of hexavalent
chromium data were not considered usable and rejected during data validation. Since total
chromium was not detected in all samples, approximately half of the number of soil and
sediment having concentrations of total chromium above the compared to the U.S. EPA Region
9 Preliminary Remedial Goal (PRG) for hexavalent chromium in industrial soil (64 mg/kg)
were recollected and analyzed. This re-analysis is discussed in more detail in Section 3.7. The
method of confirming hexavalent chromium detections in Site soil and sediments was approved
by the U.S. EPA. Hexavalent chromium data rejection as well as samples affected is discussed

in greater detail in Section 3.7.
The RI characterized the following media types:

o Waste Fill.

¢ Soil (including background seil quality, surface soil and subsurface soil around the
perimeter of the fill piles, and soil covering the fill piles).

e Groundwater.

e Surface water in wetland areas.
e Sediment in wetland areas.

e Soil vapor from the fill piles.

As discussed in Section 2.1, the Markhams Site has been the subject of numerous
investigations, including investigations conducted under the direction of the U.S. EPA.
Previous investigation results guided the development of the scope of work presented in the
U.S. EPA-approved RI/FS Work Plan for the Markhams Site dated February 2001, revised
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September 2001. The work plan included rationale for developing a preliminary list of
constituents detected in site media considered to pose a potential concern (COPCs) at the
Markhams Site. These analytes included: arsenic, total chromium and hexavalent chromium
(metal COPCs). Organic chemicals were either not detected or detected at very low
concentrations in previous investigations. This is expected based on the nature of the matenal
placed at the Markhams Site and results of the RI conducted at the Peter Cooper Gowanda
Landfill (source material of the fill piles). Therefore, improved characterization of the
distribution of the metal COPCs is an objective of the Markhams RI. The investigation also
included the analyses of a large number of environmental samples for organic and other
inorganic compounds to verify the findings reported by others and assess the fate of

constituents detected at the Site.

RI environmental samples collected for laboratory analysis were each given a unique nine-digit
sample identification code and placed on ice for a laboratory-provided courier to pick up under
chain-of-custody procedures. Samples were sent to Severn-Trent Laboratories, (STL) in
Ambherst, New York and validated by Data Validation Services, Inc. Laboratory data validation
reports are presented in Appendix B. Third Rock, LLC (Third Rock) in East Aurora, New
York analyzed samples for physical characteristics. Geotechnical reports are presented in
Appendix C. RI field activities were conducted by Geomatrix and Benchmark in accordance
with the Site Health and Safety Plan (HASP) for Remedial Investigation Activities, Peter
Cooper Markhams Site, Dayton, New York, (Benchmark and Geomatrix, 2001).
Environmental sample collection was performed in accordance with the Field Operating
Procedures (FOPs) provided in the Quality Assurance Project Plan (QAPP) for Remedial
Investigation/Feasibility Study, Peter Cooper Markhams Site, Dayton, New York prepared in
February 2001, revised in September 2001, by Benchmark and Geomatrix. All fieid activities
were conducted under the oversight of the U.S. EPA contractor, TAMS Consultants, Inc.
(TAMS) (now known as EarthTech). Each sampling location was surveyed by E & M
Engineers and Surveyors, P.C. and plotted on the site plan (Plate 1) with property boundaries
and site topography. Sample locations in the field were identified with a wooden stake (lathe).
Lathe numbers in this report refer to field surveyed sample locations. The drilling contractor,
Nothnagle Drilling Company of Scottsville, New York, mobilized to the Site on October 1,

2001 to facilitate subsurface soil sample collection and monitoring well installation.

3.1 WASTE FILL

The waste fill was charactenzed through examination and laboratory analysis of split-spoon
soil samples collected from soil borings designated B-1, B-14A, and B-2 through B-6. Boring
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locations are shown on Figure 3-1. Samples of waste fill material were collected for laboratory
analysis from borings B-4, B-5, and B-6. Sample depths were slightly deeper than planned
(originally planned to be within three feet of the ground surface) due to poor sample recovery
of fill at shallow depths (2 to 4 foot sample at B-4 and B-5) and the presence of more than four
feet of cover soil over the fill pile at B-6. Samples were analyzed for metal COPCs by STL.
Samples were also analyzed following a synthetic leaching procedure (Synthetic Precipitation
Leaching Procedure {SPLP}) to assess metal COPC leachability from the waste.

Each boring was advanced to the base of the fill pile. At boring locations B-1A, B-4, B5, and
B-6, the boring was extended farther into native soil below the fill pile/native soil interface
using a 4 1/4-inch innér diameter (ID) hollow stem auger (HSA) and sampled continuously
using a 2-inch outer diameter (OD) split spoon sampler. Boring termination depths were: B-1A
- 20 feet below ground surface (bgs), B-4 — 22 feet bgs, B-5 - 18 feet bgs, and B-6 — 13 feet
bgs. The methodologies for split spoon sampling and standard hollow stem auguring are
described in the QAPP. Standard penetration tests (in blow counts) were recorded for
estimating the relative in situ compressive strength of subsurface materials. To characterize the
subsurface soil and to evaluate the extent of impact from the fill piles {potential leaching of
chemical constituents from the waste pile), three discrete samples were collected from native
soil. Native soil samples were collected from the upper two feet of native soil immediately
beneath the waste pile, the next two foot increment, and the two foot interval above the water
table. Sample depths are included on Table 3-1. 1t is important to note that the soil sampled
collected from a depth of 17 to 19 feet bgs was actually collected approximately four feet
below the water table and that the sample collected from 10 to 11 feet bgs is actually
representative of soil conditions in the two feet interval above the water table. Soil samples
were analyzed for metal COPCs. Samples were collected using procedures described in the
QAPP. Each soil sample was examined by a hydrogeologist who identified the contrast
between soil properties of the fill and native soil through color, grain size, texture, moisture
content, and other physical characteristics. All soil samples were field screened for the
presence of VOCs using a field photoionization detector (PID). Boring logs are presented in
Appendix E.

At boring locations B-1, B-2, and B-3, the black, waste fill material was not encountered
beneath the soil covering the soil pile. The non-waste fill consisted of buried debris composed
of concrete, wood, roofing shingles, and re-worked native soil. Descriptive details are

presented in Section 4.5.4.
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Physical testing results are discussed in Section 4.5. Chemical testing results are presented in
Section 5.1.

3.2 SoIL

Surface and subsurface soil samples were collected across the Site to evaluate the nature and
extent of chemical impact in soil, if any, supplement existing site characterization data, and
support human health and ecological risk assessments. Background surface soil samples were
also collected as part of the soils evaluation. Background soil concentration data was used in
conjunction with existing 1989 RI and 1993 SSI background data to provide a basis for
comparison of other soil investigation results. Soil sample locations are shown on Figures 3-1
and 3-2.

3.2.1  Surface Soil Sampling

The following surface soil samples were collected:
Background Soils

The background surface soil concentrations were established by sampling at six locations
(sample numbers 50Bto 55) approximately 500 to 600 feet northwest of the fill piles. Sample
locations are shown on Figure 3-2. These six samples supplement existing background surface
soil analytical results. The samples were collected from 0 to 6 inches below ground surface
(bgs) and analyzed for arsenic and total chromium. Hexavalent chromium is not a naturally
occurring constituent under normal soil conditions; therefore, a background concentration was
not developed. Background surface soil sample analytical results are presented and discussed

in Section 5.2.
Fill Pile Cover Soil

To characterize the soil covering the fill piles and evaluate the extent of surface soil impacts to
support the risk assessment, nine surface soil samples were collected from 0 to 6 inches bgs.
Sample locations are provided on Figure 3-2. If fill was encountered in the 3 to 6 inch range,
the sample was collected to represent the 0 to 3 inch depth range. The samples were analyzed
for metal COPCs.

Three Shelby tube samples were collected surface soil covering fill piles at boring locations B-
4, B-5, and B-6. Shelby tube samples were sent to Third Rock for analysis of hydraulic
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conductivity (ASTM D5084). Other physical parameters tested include moisture content, grain

size analysis, and wet/dry density.
Perimeter Soils

To characterize soils that may have been impacted by the adjacent fill piles and evaluate the
extent of surface soil impacts to support the risk assessment, 48 discrete surface soil samples
were collected adjacent to and at topographically lower elevations relative to the fill piles.
Sample locations are shown on Figure 3-1. Samples were collected with dedicated stainless
steel sampling equipment from 0 to 6 inches bgs and analyzed for metal COPCs. At ten of
these locations, soil samples were also analyzed for target compound list (TCL) volatile organic
compounds (VOCs) and TCL semi-volatile organic compounds (SVOCs). Samples selected
for organic compound analysis are identified in Table 3-1. Physical testing of soil included

grain size and total organic content analysis of five composite soil samples.

3.2.2°  Subsurface Soil Sampling

Subsurface soils near the fill piles were sampled to assess potential vertical migration of metal
COPCs with percolating surface water. Samples were collected from 29 locations (see Table 3-
1 for sample numbers) with a stainless steel hand auger from a depth of 6 to 12 inches below

grade. Each sample was analyzed for metal COPCs. Subsurface soil samples are shown on
Figure 3-2.

Five composite subsurface soil samples were also analyzed for grain size analysis, total organic
carbon (TOC), and cation exchange capacity (CEC). Subsurface soil samples collected from
the newly-installed down-gradient monitoring wells (i.e., MW-75, MW-7D, MW-8S and MW-
8D) were analyzed for pH and manganese to assess chemical fate. Well locations are shown on
Figure 3-3.

3.3 GROUNDWATER

A groundwater quality assessment program was conducted at the Peter Cooper Markhams Site
to identify chemical presence in groundwater and support the human health and ecological risk
assessments. Hydraulic information influencing potential COPC groundwater migration
pathways was obtained from monitoring well testing data. Monitoring well locations discussed

in this section are shown on Figure 3-3.

The groundwater evaluation included the following activities:
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e Well re-development to determine the usability of the existing monitoring wells
and identify wells that required decommissioning or replacement. Each well

was re-developed for use in the groundwater monitoring program;

e Groundwater elevation and water quality data collected from newly-installed
wells was used to update the characterization of up-gradient and down-gradient
water quality and support development of hydrogeological and fate and transport

conceptual models;

e Water level data was collected at all existing and newly-installed groundwater
monitoring wells was used to support hydrologic evaluations concerning
groundwater and surface water interaction, to verify groundwater flow direction
and assess seasonal variability, and to establish hydraulic gradients for

groundwater flow rate calculations;

e Analytical data from all existing and newly-installed groundwater monitoring
wells was used to characterize groundwater impacts from historic site activities,
evaluate potential risk, refine the COPC list for subsequent groundwater water
monitoring events, and determine the effects of seasonal variation on

groundwater quality and flow; and

¢ Hydraulic conductivity testing performed at all existing and newly-installed
groundwater monitoring wells was used to determine groundwater flow velocity
and support the development of a hydrogeological model and assess chemical

fate and transport.

3.3.1 Existing Monitoring Well Evaluation

Monitoring wells pre-existed the RI conducted by Geomatrix and Benchmark. Monitoring
wells MW-1, MW-1S, MW-1D, MW-2S, MW-2D, MW-3§, MW-3D, MW-3D2, MW-4S,
MW-4D, MW-5S, and MW-5D were identified during site reconnaissance prior to the RL. A
preliminary inspection of existing monitoring well integrity identified all existing monitoring
wells to be in good physical condition with the exception of MW-3S and MW-3D. The
protective casing and riser on MW-35 were bent at an approximately 45-degree angle to grade.
Accordingly, this well was not used during the RI and was replaced by groundwater monitoring

well MW-3SR, located adjacent to existing well MW-3D2. A protective casing cap and lock
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were missing from MW-3D; however, this well was replaced with MW-3D2 during the OBG

1989 RI, which was in satisfactory condition.

Excluding MW-38, all recorded bottom depths were at or near the recorded well log datum.
The integrity of existing monitoring wells MW-1 and MW-3D were previously determined to
be unserviceable during the OBG investigations. These three wells (MW-1, MW-3S, and MW-
3D) were no longer useful in the remedial investigation and were abandoned in accordance
with the QAPP. Each serviceable well was redeveloped on September 24 and 25, 2001.

3.3.2  Monitoring Well Installation

A total of 7 overburden monitoring wells (MW-3SR, MW-7S, MW-7D, MW-8S, MW-8D,
MW-9S, MW-9D) were installed at the Site. Monitoring well MW-3SR was paired with
existing MW-3D2 to replace the abandoned MW-3S well. Among the new wells installed,
monitoring well pairs MW-7 and MW-8 were installed farther downgradient from the fill piles
to assess groundwater quality near Wetland F. Monitoring well pair MW-9 was installed up-
gradient of the fill piles to assess background water quality. Shallow wells were constructed
with well screens positioned to monitor the shallow glacial outwash unit and deep wells were
constructed with well screens positioned to monitor the lacustrine unit. Monitoring well
locations are presented in Figure 3-3. A detailed methodology for overburden monitoring well
construction is provided in the QAPP. In brief, Nothnagle Drilling Company of Scottsville,
New York installed the new monitoring wells under the direction of a Geomatrix
hydrogeologist from Qctober 1 through 10, 2001. Boreholes were advanced into the
overburden using 4 1/4-inch ID HSA and the unconsolidated deposits were sampled
continuously using standard 2-inch OD split spoon samplers at the deeper of the well pair
boring location. Monitoring wells were constructed of 2-inch ID flush-joint Schedule 40 PVC
riser pipe with a monitoring well screen either 5 or 10-feet in length (0.01-inch slot size).
Deeper monitoring wells were installed with 10-foot screen lengths to monitor the deeper
lacustrine unit. Shallow wells were primarily installed with five foot screen lengths to monitor
the saturated outwash deposits. However, at well location MW-7S a 10-foot screen was used
because significant areas of saturated outwash deposits were not observed during drilling so the
boring was advanced several feet into the lacustrine unit. A 10-foot screen length was installed
to ensure monitoring of groundwater in the outwash sand, as well as in the upper saturated zone
if the water table seasonally fluctuated below the outwash at that location. Monitoring well
logs for new and existing wells are provided in Appendix E. Table 3-2 summarizes

monitoring well construction details.
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3.3.3  Monitoring Well Development
The seven newly installed monitoring wells and the 11 existing monitoring wells (MW-18S,
MW-1D, MW-2S, MW-2D, MW-3D2, MW-4S, MW-4D, MW-5S, MW-5D, MW-6S, and

MW-6D) were developed to removed entrained fines from the sand pack.

Development was accomplished using a suction-lift pump, air-displacement pump, bottom-
discharging bailer, or Waterra™ hand pump. Development was considered complete when the
pH, specific conductivity and temperature had stabilized, and when the turbidity was at or
below 5 NTU, or had stabilized above 5 NTU and a minimum of 10 well volumes had been
removed. Stability was defined as a variation between measurements of 10 percent or less and
no overall upward or downward trend in the measurements. Well development protocols were

consistent with well development procedures presented in the QAPP.

3.3.4  Groundwater Elevation Measurements
Water level measurements were recorded on a monthly basis from October 2001 through April
2002. A discussion of the results of the groundwater elevation measurements is presented in

Section 4.4.

3.3.5 Aquifer Testing

In situ permeability tests were conducted in all wells on November 1 and 2, 2001 to estimate
the hydraulic conductivity of saturated deposits open to the well screen using the "rising head"”
variable head slug test method described in the QAPP.

In general, a "slug” of known volume was instantaneously removed from the well and the water
level recovery was recorded over time. Recovery data was analyzed using the Bouwer and
Rice Method (1976) to estimate hydraulic conductivity. The results of the hydraulic
conductivity testing are presented in Section 4.4.

3.3.6 Groundwater Sampling and Field Parameter Analysis

To assess the nature and extent of potential groundwater quality impacts at the Site, existing
and newly-installed monitoring wells (MW-1S, MW-1D, MW-2S, MW-2D, MW-3SR, MW-
3D2, MW-4S, MW-4D, MW-55, MW-5D, MW-6S, MW-6D, MW-78, MW-7D, MW-8S,
MW-8D, MW-9S, and MW-9D) were sampled two weeks after completing well development.
The first sampling event, conducted in November 2001, included the analysis for TCL VOCs,
TCL SVOCs, TAL metals, fate and transport parameters, and field-measured parameters.

Groundwater concentrations were compared to NYSDEC Technical and Operational Guidance
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Series (TOGs) Ambient Water Quality Standards for groundwater, and US EPA Region 9
Preliminary Remediation Goals (PRGs) for tap water. For the second sampling event, a
reduced list of target analytes was proposed in Geomatrix correspondence to the U.S. EPA
dated April 8, 2002. The proposed list included TCL VOCs (shallow wells), arsenic, chromium,
hexavalent chromium, ammonia, nitrate, and sulfate in addition to the field measured
parameters. The U.S. EPA concurred (April 17, 2002) but requested a reduced analytical
reporting limit from 10 ug/l to 1 ug/l and the inclusion of TCL SVOCs on the target analyte list
for MW-28 and MW-§S.

The first groundwater sampling event occurred approximately two weeks following well
installation and development in November 2001. The second sampling event was completed in
April 2002. The field work schedule allowed the first groundwater sampling event to occur
during the fall (low water table conditions), and the second event to occur during the spring
(high water table conditions). The correlation between spring and fall water table elevations is

supported through other western New York groundwater monitoring programs.

Low-flow groundwater sampling procedures outlined in the QAPP were followed for 14 of the
18 monitoring wells. Low well yields at MW-28, MW-45, MW-6S, and MW-9D precluded the
use of the submersible bladder pump. A well was considered low yielding when purging rates
were less than 100 mL/min and when more than 2 feet of drawdown occurred in the well. At
those locations, a peristaltic pump was used to slowly evacuate the well, allow sufficient time
for recharge, and collect inorganic parameters through the low flow discharge. A bailer was
used to collect samples required for analysis of organic compounds. Samples collected from
MW-2S were accomplished over a three-day period due to the low yield of the well and an

effort to minimize sample turbidity.

Groundwater purging was discharged to a flow through cell to measure the field parameters of
pH, specific conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and
temperature. In addition, turbidity was measured using a portable field turbidity meter.
Purging was considered complete when the pH, specific conductivity, and temperature had
stabilized, and when the turbidity was below 5 NTU, or had stabilized above S NTU. Field
parameters measured during each monitoring event also included ferrous iron. Ferrous iron
concentrations were analyzed to support assessment of chemical constituent fate in

groundwater.
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Samples were collected in pre-preserved sample bottles and were analyzed for the parameters
summarized in Table 3-1. Groundwater samples for metals analysis were not field filtered with
the exception of MW-2D. Due to the elevated turbidity at well location MW-2, two samples
were attempted to be collected for metals analysis: one unfiltered (total metals) and one filtered
(soluble metals). The very slow recharge rate described for MW-28S precluded the collection of
a filtered metals sample during both sampling events. Adequate recharge at MW-2 allowed for
the collection of both a total and soluble metals sample. The sample was filtered using a 40-
micron flow through filter to compare the difference between total and soluble metals water

quality data.

Results are provided in Section 5.3.

34 SURFACE WATER
Surface water is seasonally present in wetlands downgradient and adjacent to the fill piles.
Surface water samples were collected and analyzed during the RI to support the human health

and ecological risk assessments and assess the fate of chemical constituents at the Site.

Surface water grab samples were collected from the wetlands designated Wetland F (SW-1 and
SW-2) and Wetland B (SW-3) during each of the two sampling events. Wetland D (SW-4) was
dry during the December 2001 sampling event but standing water was present and sampled
during the April 2002 sampling event. Surface water sampling was conducted in accordance

with the QAPP. Sample locations are shown on Figure 3-3.

Field-measured parameters included temperature, pH, specific conductivity, DO, ORP,
turbidity, and ferrous iron. Surface water samples from each sampling event were analyzed for

the parameters summarized in Table 3-1.

A staff gauge was installed in each of the wetlands in proximity to the surface water sample
locations during the first sampling event. Surface water elevations were collected in
conjunction with the groundwater elevation monitoring program to support hydrelogic

evaluations concerning groundwater and surface water interaction.

3.5 WETLAND SEDIMENT
Sediment in wetlands proximate to the fill piles was sampled to assess sediment quality. The
sampling included wetlands more distant from the fill piles to establish background sediment

concentrations. Samples were collected using a stainless steel hand trowel shovel, stainless
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steel putty knife or hand auger, and analyzed for metal COPCs (arsenic, chromium and

hexavalent chromium).

Background sediment samples were collected and analyzed for arsenic and chromium to
supplement previously collected data and support the risk assessments. Background wetland
sediment concentrations were established by sampling wetland areas approximately 500 to 600
feet north and northwest of the waste fill piles. Background samples include locations 75, 76,
77,78, T9A, 80, 81A, 82, and 83. Figure 3-4 identifies background sediment sampling
locations. Hexavalent chromium was not analyzed since its naturally occurring presence is

very rare.

A total of 14 discrete sediment samples were collected from the upper six inches of the wetland
sediments and analyzed for arsenic, chromium, and hexavalent chromium to assess potential
impacts to wetland sediments. As identified in Table 4-3, sediment sample were collected from
wetland sediments and composited into samples representative of different wetland areas and

analyzed for pH, TOC and grain size distribution:

Grain size analysis: Composite Sample 150 — three locations from Wetland D
Composite Sample 152 — three locations from Wetland F
Composite Sample 153 — one sample each from Wetlands A, B, and G

TOC: Composite Sample 150 — three locations from Wetland D
Composite Sample 152 — three locations from Wetland F
Composite Sample 153 — one sample each from Wetlands A, B, and G

Leachable pH: Composite Sample 174 — three locations from Wetland F
Composite Sample 175 — three locations from Wetland B
Composite Sample 176 — three locations from Wetland D

3.6 SOIL VAPOR

Soil vapor from the largest waste fill pile was monitored with field instruments to characterize
the composition of soil vapor present from decomposition of the waste material. A soil vapor
monitoring well was installed into the largest waste fill pile after completion of boring B-4.
The soil vapor monitoring location is shown on Figure 3-3 and is designated GPZ-1. The probe
was constructed as a piezometer with 1-inch diameter, Schedule 40 PVC riser pipe, and was
screened from approximately 4 feet below the surface of the fill material to the top of native

soil. The soil vapor monitoring well was installed in accordance with the procedures for
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piezometer installation as described in the QAPP. Construction details are shown in Appendix
E.

After installation, the soil vapor monitoring well was monitored during for vapors during each
monitoring event (November 5, 2001 and April 22, 2002) using a calibrated multigas meter for
landfill gases (carbon monoxide, hydrogen sulfide, oxygen, and methane). Methodologies for

gas monitoring and instrument calibration are provided in the QAPP.

3.7 QUALITY ASSURANCE/QUALITY CONTROL MEASURES

Field investigation data were collected and processed using the procedures outlined in the
QAPP and the Work Plan to ensure representative sample collection and to achieve the data
quality objectives of the Remedial Tnvestigation. The field activities were recorded in bound
project field books consisting of field forms from the FOPs in the QAPP. Any deviation from
the Work Plan or the QAPP procedures were discussed in the field with the U.S. EPA

contractor oversight person from TAMS and submitted in correspondence to the U.S. EPA.

As part of the quality assurance/quality control (QA/QC) measures, the Project Quality Control
Officer conducted a QA/QC audit of sample collection activities during the first and second
groundwater sampling events. The audit did not identify any procedures or activities that

deviated from the QAPP or impacted the quality of the data.

The entire field investigation program was conducted with USEPA contractor oversight
provided by TAMS. The TAMS oversight person recorded field data (sample locations, depths
of borings, soil classifications, etc.) and collected several split samples of environmental media.
The samples collected by TAMS were sent to a USEPA selected laboratory for analysis of

select parameters.

Geomatrix collected blind duplicates and matrix spike/matrix spike duplicates (MS/MSD) at a
quantity of one in every 20 samples for each environmental media. A trip blank, analyzed for
the most comprehensive VOC list accompanied each cooler of aqueous media to be analyzed
for VOCs. An equipment blank was collected on non-dedicated equipment prior to collection
of Site environmental media samples. Equipment blanks were analyzed for the COPC list
requested for the Site. Table 3-3 summarizes the QA/QC sample locations. The correlation
between samples and duplicate samples are provided in Table 3-4. The relative percent

difference (RPD) between detected compounds in surface and groundwater samples was
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acceptable, except for ammonia in surface waters. Therefore, the results for ammonia were

qualified as estimated.

USEPA split samples from samples MW-1S, MW-2D, and SW-3 were analyzed for hexavalent
chromium, using the same analytical method. Hexavalent chromium was not detected in any of

the samples. USEPA hexavalent chromium data packages are provided in Appendix D.

The laboratory provided complete data packages suitable for full data validation. Data
packages were validated by a third party data validator, Ms. Judy Harry of Data Validation
Services in North Creek, New York. Data validation reports are provided in Appendix B.

Data validation reported generally usable data with minor qualifications with the exception of
several groundwater, soil, and sediment hexavalent chromium samples during sampling
conducted in Fall 2001 and April 2002 (groundwater sampling only). However, a major data
qualification resulted in the rejection of some soil samples analyzed for hexavalent chromium.
Total chromium sample analytical results were determined to be usable with no or minor
qualification. The rejection of the data by the third party validator was based on low percent
recoveries of hexavalent chromium in the matrix spike samples. The matrix spike samples
were spiked with a known concentration of hexavalent chromium and the samples analyzed to
determine the concentration of the spike. The laboratory indicated poor to no recovery of the
matrix spike samples. Negative matrix interference can be caused by numerous factors
including certain chemical presence (i.e., sulfate compounds) and organic matter in the sample
media. The data validator qualified all laboratory-reported non-detectable concentrations of
hexavalent chromium as unusable data (specified with an R) due to negative matrix
interference effects.  Positive detections of hexavalent chromium were determined to
potentially have a low bias and are therefore qualified as estimated (J) or edited to non-
detection. It is important to note that the data validator did not reject these values.

Although a majority of hexavalent chromium data are considered not usable (R), where total
chromium values were reported as non-detect, it can be assumed that hexavalent chromium is
not present above the detection limit in the sample. Samples in which the total chromium was
reported as non-detect and the hexavalent chromium was reported slightly above detection
limits are likely a result of the difference in method techniques. In these cases, the hexavalent

chromium result is qualified by the data validator as estimated (J).
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Additional sediment and soil samples were collected on December 3 and 4, 2003, to address the
data rejection for hexavalent chromium samples. Approximately 50% of the soil/sediment
locations where hexavalent chromium results were rejected and where total chromium results
indicated the potential for exceedance of the U.S. EPA Region 9 Preliminary Remedial Goal
(PRG) for hexavalent chromium in industrial soil (64 mg/kg) were re-sampled. Confirmation
sample analysis was conducted at 16 sample locations. Only two data qualifications were
necessary for the results and all were considered usable for quantitative risk assessment. The
method of confirming hexavalent chromium detections in Site soil and sediments was approved
by the U.S. EPA.

Based on an assessment of precision, accuracy, and completeness, sample collection and
laboratory analyses met data quality objectives of the remedial investigation with the exception
of certain data rejections for hexavalent chromium. However, the ovérall characterization of
metal constituent concentrations in all environmental media was not compromised based on the
data quality of total metals analysis and results from hexavalent chromium confirmation

sampling results.
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4.0 LAND USE AND PHYSICAL CONDITIONS OF THE SITE

As described in Section 1.0, the Peter Cooper Markhams Site is located off Bentley Road,
approximately 6 miles south of the Village of Gowanda in the Town of Dayton, Cattaraugus
County, New York. The Site encompasses approximately 91 acres and is bordered to the
northwest by Bentley Road, to the northeast by wooded property and field, to the southeast by
the Erie-Lackawanna Railroad right-of-way, and to the southwest by hardwood forest.
Surrounding property is entirely rural, consisting of small farm fields, open meadow and

forests.

4.1 POPULATION AND LAND USE

The Town of Dayton, including the Village of South Dayton, and the Hamlets of Cottage,
Wesley, and Markhams, has a combined population of 1945 persons (2000 U.S. Census
Bureau), an increase of 14 persons from the 1990 U.S. census. Dayton encompasses an area of
approximately 23,500 acres (Cattaraugus County, 2000). Thus, population density in the
Dayton area is sparse with less than one person per 12 acres. The Dayton area is rural and
sparsely populated with mixed-use zoning, the majority of which is designated agricultural (i.e.,
dairy and livestock farming and livestock feed crops) and forestry. Residential and commercial
zones are primarily located northeast of the Site along Route 62 and in the Village of South
Dayton. The nearest residence to the Site 1s located approximately % mile west of the Site.

The Peter Cooper Markhams Site carries an industrial zoning designation, which, in accordance
with the Town Zoning Law, precludes other non-industrial uses. A zoning map 1s included in

Appendix F.

4.2 SITE PHYSIOGRAPHY AND CLIMATE

4.2.1 Site Physiography

The Towns of Markhams and Dayton, New York are located at the extreme northern end of a
gently southerly-sloping, north-south trending glacial valley within the uplands of the
Allegheny Plateau physiographic province. Within the glacial valley, little change in
topographic relief occurs. Elevations range from approximately 1,330 feet above mean sea
level (fmsl) from the northern end of the valley to approximately 1,280 fms] near the
confluence of the West and East Branch of Conewango Creek. Elevations of the valley floor in
the nearby hills located north, west and east of the Site range from approximately 1,670 to more
than 1,700 fmsl. The topographic relief of the 91-acre Site is low. The Site slopes gently in a
southwesterly direction ranging from 1,316 to 1,300 fmsl over a distance of approximately

2,000 feet. The low relief of the Site is interrupted by areas of mounded fill material covering
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an approximate 20-acre area situated near the eastern Site perimeter. The mounded fill piles
extend from approximately 5 to 15 feet above grade. Nearly a dozen discrete fill piles of

various dimensions are present. The mounded fill piles are generally elliptical in form.

4.2.2  Climate

Western New York has a cold continental climate, with moisture from Lake Erie causing
increased precipitation. Average annual precipitation is nearly 40 inches and snowfall is 165.5
inches (NOAA, 1998). Average monthly temperatures range from 21 degrees Fahrenheit (°F)
in January to 66°F in July (NOAA, 1998). The ground and lakes generally remain frozen from
December to March. Natural stream temperatures range from 32°F in winter to 80°F in
summer (OBG, 1989). Winds are generally from the southwest (240 degrees) with a mean
velocity of 10 miles per hour (Buffalo Airport, 1999).

4.3 SURFACE WATER

Drainage patterns in the broad glacial valley of the Markhams/Dayton area are dendritic and
generally flow in a southwesterly direction. The area is located within the Allegheny River
basin with creeks and tributaries flowing to Conewango Creek located at the southern end of
the glacial valley. Slab City Creek and Johnson Creek, small tributaries of Conewango Creek,
are the nearest named surface water drainage features to the Site (Figure 4-1). The southern
property boundary of the Site and the closest fill piles are respectively 2,000 feet and 3,000 feet
north of the confluence of the named creeks. The Site is well beyond the limits of the 100-year
floodplain (see Appendix G). Direct discharge of surface water from the areas previously
characterized as wetlands does not occur to tributaries of Slab City Creek or Johnson Creek.
Areas previously characterized as wetlands in the northern portion of the Site are generally not
contiguous. Ponded water in these northern wetland areas infiltrates into the subsurface. An
area previously characterized as wetlands in the southwestern portion of the Site appears to be
an area of localized groundwater discharge or surface water retention. No visible drainage
from wetland areas are apparent on topographic maps or aerial photographs, or were any

observed during field mapping of site features.

4.4 CULTURAL RESOURCES

A cultural resources investigation was completed by Panamerican Consultants, Inc.
(Panamerican) in accordance with the Work Plan. The investigation included a site file and
literature review, archival and documentary research, and a walkover site reconnaissance. The

investigation report titled “Phase 1A Cultural Resources Survey” prepared by Panamerican
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(2002) is presented in Appendix H. The investigation concludes that the presence of the
wetland areas within the site boundaries and the proximity to two water resources (Slab City
Creek and Johnson Creek) suggests the Site may be located in an area having prehistoric
camps. However, significant disturbance to portions of the Site has already occurred during
development of the Markhams Site since the 1950s (i.e., construction of roads, natural gas
wellhead installation, construction of a rail spur and placement of waste fill piles).
Panamerican recommends completing a Phase 1B investigation for areas outside these
previously disturbed areas if activities requiring the disturbance of surface soils in these areas

are planned.

4.5 REGIONAL GEOLOGY AND HYDROGEOLOGY
This section describes the regional and Site geology and hydrogeology. Physical
characteristics of Site soils, fill material and wetland sediments are summarized from field

investigations.

4.5.1 Regional Hydrogeology

The broad glacial valley in the vicinity of the Towns of Markhams and Dayton, New York
consists of sediments deposited in pro-glacial Lake Conewango. The formation of glacial
moraines at the south end of the valley dammed melt water from the retreating glacier to form a
glacial lake across the valley. Lacustrine deposition and outwash deposition of clay to gravel
size material is prevalent in the valley. According to Hazen and Sawyer (1969), sediments in
the valley are more than 400 feet thick. Upper Devonian age shale bedrock formations exist

below these sediments.

Groundwater exists within the sediments of the glacial valley. The depth to groundwater is
shallow throughout the valley and generally occurs within 10 feet of the ground surface.
Wetland areas exist throughout the valley as a function of the shallow water table conditions
and the presence of isolated clay lenses that produce perched groundwater conditions. The
regional direction of groundwater flow within the valley floor is to the south, toward

Conewango Creek.

4.5.2  Site Geology

The Markhams Site is located on glacial sediments deposited in pro-glacial Conewango Lake.
Anthropogenic deposition of two distinct types of fill material have been disposed of at the
Site: a waste-fill material consisting of de-watered sludge, silt, sand and gravel, and a non-

waste fill, consisting of re-worked native soil with occasional debris from building construction
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(i.e.. shingles, concrete, plastic, etc.). Fill materials are generally unsaturated and directly
overlie the surface of the glacially-derived soils. The thickness of the fill material piled above
the native soil ranges from approximately 2 to 15 feet. No seeps were observed on or below fill

piles during the RIL

Six distinct wetland areas were identified during the RI investigation, and are shown on Plate 1.
The wetland areas are generally characterized by slightly lower topography with a thin veneer
(< 2 feet) of vegetative matter, detrital matter and peat. The wetland sediments directly overlie

the glacial soils native to the Site.

The overburden thickness at the Mzirkhams Site is reported to be approximately 440 feet (OBG,
1989) based on the well log for the gas well located near the entrance road to the Site. Native
glacially derived materials consist of a glacial outwash unit, and a lacustrine (lake deposited)
unit. The outwash deposits are continuous across the Site, and consist of poorly sorted fine to
coarse sand and fine gravel. The outwash unit varies in thickness from 8 feet near the center of
the Site (MW-2 series monitoring wells) to a maximum of 18 feet at the southwest corner of the
Site (MW-6 series monitoring wells) Lacustrine silt and fine sand occurs below the outwash
sand. The lacustrine deposits are locally stratified, and exhibit discontinuous, alternating layers
of silt and clay (varves) suggesting periods of a deep water depositional environment. The
thickness of the fine-grained lacustrine deposits is not known, however the depositional

environment suggests that the thickness of the lacustrine deposits is extensive.

The Site stratigraphy is illustrated in cross section on Figures 4-2, 4-3 and 4-4. Cross section
profile lines for each cross-section are shown on Plate 1. The surface elevation, cover soil
thickness, fill thickness, and native material thickness at each soil boring and monitoring well
location is summarized in Table 4-1. Boring installation logs for borings completed during the

RI are provided in Appendix E.

4.5.3 Site Hydrogeology

Groundwater monitoring well screens were installed in the outwash sand deposits (designated
as S-series wells) and in the lacustrine fine sand and silt deposits (designafed as D-senes wells)
at the Site. A total of 9 monitoring well locations (6 existing and 3 newly-installed well pairs)

were investigated during the RL. Monitoring well completion logs are provided in Appendix E.
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4.5.3.1 Hydraulic Properties

Synoptic rounds of water levels taken from site monitoring wells during the RI are summarnzed
in Table 4-2. Groundwater elevations were measured at each of the existing and newly-
installed monitoring wells on seven occasions during the RI. During that monitoring period,
groundwater in shallow and deep monitoring wells fluctuated within a five foot range. The
depth to the shallow water-bearing zone ranges from being present near the ground surface
(MW-9S) to over 14 feet below the ground surface (MW-6S). With the exception of MW-
3DR, groundwater levels measured in the deep monitoring wells near the fill piles (MW-1D,
MW-2D, MW-6D, and MW-9D) screened in the lacustrine deposits, were generally lower than
the shallow wells, indicating a slight downward vertical hydraulic gradient. Water levels
measured in monitoring wells farther downgradient of the fill piles (MW-5D, MW-7D, and
MW-8D) were generally higher than the shallow wells, indicating an upward vertical hydraulic
gradient in the southwestern portion of the Site proximal to Wetland F. During the April 2002
sampling event, groundwater at monitoring well MW-5D was artesian; groundwater was

observed to be flowing from the top of the PVC riser.

Water levels coincident with groundwater sampling events representing seasonal low and high
water table conditions were used to prepare potentiometric surface maps of overburden
groundwater. Figure 4-5 presents an overburden groundwater contour map for the Site during
the November 2001 sampling event (representative of low water table conditions) and Figure 4-
6 presents an overburden groundwater contour map for the Site during the April 2002 sampling
event (representative of high water table conditions). Groundwater flows generally in a
southwesterly direction toward the locally significant groundwater discharge area, Wetland F.
During higher groundwater elevations, localized groundwater discharge also occurs to Wetland
D. The upward vertical hydraulic gradients that exist below and downgradient of the fill piles
indicates groundwater at the Site is strongly influenced by Wetland F and groundwater will
ultimately flow toward Wetland F located southwest of the fill piles.

Hydraulic conductivity testing results are summarized in Table 4-3. The table presents ranges
of hydraulic conductivity values estimated for the outwash sand & gravel as well as the
lacustrine silt and sand. The hydraulic conductivity of the outwash sand and gravel deposits
range from 1.2 x 107 cm/s (MW-58) to 3.7 x 107 cm/s (MW-1S) with a geometric mean
hydraulic conductivity of 5.5 x 10~ cm/s. Monitoring well MW-2S yielded an extremely slow
rate of recovery during hydraulic testing (less than 5% recovery in 24 hours). MW-2S was
installed as part of the initial 1984 Phase II investigation by RECRA Environmental which

reported a low hydraulic conductivity as well. The anomalously low hydraulic conductivity at
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MW-2S maybe caused by very fine grain materials locally present at that location and/or
smearing of the borehole wall during 1984 drilling/well installation program that could not be
removed during well development. In any case, the hydraulic conductivity values obtained for
MW-28S are anomalous and considered data outliers. Therefore, conductivity estimates
obtained from MW-2S have not been used in the calculation of average hydraulic conductivity

of the outwash deposits.

The hydraulic conductivity of the lacustrine silt and sand deposits ranged from 1.1 x 107 cro/s
(MW-9D) to 6.4 x 10° (MW-3D2) with a geometric mean hydraulic conductivity of 3.8 x 107
cm/s. The slightly lower mean conductivity of the lacustrine unit is due to the finer-grained
deposits (fine sand and silt) representative of the unit. The stratification of fine and coarser
grained deposits associated with the lacustrine unit can yield hydraulic conductivity values
comparable to the shallower outwash deposits if coarse sand and fine gravel sequences are

locally thicker than silt and clay sequences.

Comparable hydraulic conductivity of shallow and deep wells, the absence of a separating
confining layer, and similar geochemistry of the shallow and deeper groundwater indicates that
the outwash and lacustrine units represent a single hydrostratigraphic unit. A geochemical
comparison (Stiff diagram) shown on Figure 4-7 was prepared using the groundwater chemistry
data (presented in Section 5.0) from the November 2001 groundwater sampling event. The
diagram illustrates the similarty in the cation/anion balances between groundwater samples
collected from shallow and deep monitoring wells indicating complete mixing of overburden

groundwater.

The groundwater seepage velocity was calculated for the overburden hydrostratigraphic unit
(referred to as the overburden groundwater flow system). Applying April 2002 groundwater
elevation data between the upgradient monitering well pair (MW-95/D) and downgradient well
pair (MW-8S/D), a mean hydraulic conductivity value of 4.4 x 107 em/s (12.5 ft/day) was used

to represent the groundwater flow system below the Site.
Groundwater seepage velocity is defined as: V=(-K /n.)«I, where,

V= seepage velocity
K = hydraulic conductivity
n. = porosity (dimensionless, estimated at 0.25 which is within a range of effective porosity

values presented in Fetter 1994 for sand and silt)
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I = hydraulic gradient (dimensionless, calculated at 0.004 )

A seepage velocity (rate of groundwater flow) of 2.0 x 107" ft/day (73 ft/year) was calculated

for the overburden flow system.

A Darcy flux was also calculated to approximate the volume of groundwater leaving the
portion of the Site below the fill piles in the direction of Wetland F. Specifically, the flux was
estimated across a saturated cross-sectional area 30 feet deep (depth of D-series wells) and 650
feet wide (distance from well MW-5S/5D to the railroad tracks). Calculations are provided in
Appendix I. The estimated groundwater flux in the direction of Wetland F is approximately
1,060 ft*/day. This flux was calculated for high water table conditions. The smaller saturated

thickness of a low water table condition reduces the flux by approximately 15%.

4.5.3.2 Groundwater Flow and Surface Water Interaction

Groundwater flow in the overburden is influenced by topographic elevation, recharge from
infiltrating precipitation, and the presence of seasonal groundwater discharge/recharge areas.
Surface water presence in the wetland areas is controlled by recharge from precipitation and
groundwater discharge during high water table conditions. Surface water infiltrates the bottom

of the wetland area when the water table is low.

The recharge/discharge relationship between surface water and groundwater at the Site is a
dynamic condition. Wetlands are recharged by groundwater when the water table is high. The
upward vertical hydraulic gradients observed between the shallow wells and the surface water,
as well as, upward vertical gradients between the deep and shallow wells (including the
elevation of surface water) indicate the groundwater system is discharging to the wetland.
However, the condition reverses when the elevation of the water table is below the wetland
sediments and the wetlands lose water to the groundwater system. The wetland areas
ultimately become dry when the volume of precipitation (only source of recharge) is less than

overall water losses from evapotranspiration and vertical infiltration.

To quantify the volume of groundwater discharging to Wetland F in the area immediately
downgradient from the fill piles, a Darcy flux was calculated for a high water table condition,
The Darcy flux calculation is presented in Appendix 1. The calculation represents the volume
of groundwater discharging to an 11-acre portion of Wetland F that encompasses the wetland
area between the southwestern property boundary and the southeastern wetland perimeter near
wells MW-85/8D and MW-55/5D. The selected area is directly downgradient from the fill

piles. The calculated Darcy flux assumes vertical hydraulic gradients in these wells are
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consistent across the entire wetland. Since the vertical hydraulic conductivity of the wetland
sediments is an important variable, and vertical hydraulic conductivities of the wetland
sediments have not been directly measured, hydraulic conductivity data for other areas of the
Site were used. Based on similar grain size distributions between the fill pile cover soil (having
vertical hydraulic conductivity data measured from Shelby tubes) and the wetland sediments, as
well as visual grain size assessments, the vertical hydraulic conductivity data used in the
calculation were selected from the range of values ascertained for the cover soil. A one order
of magnitude difference exists between the lowest and highest vertical hydraulic conductivity
value calculated for the gravelly, silty fine sand compositing the cover soils on the fill piles
(.e., K=51X10° c/s {at ST-3} to 7.8 X107 cm/s {at ST-4}. The sole grain size analysis
for Wetland F describes the sediments as fine sand and silt which is somewhat similar to the
cover soil description. Therefore, the groundwater flux discharging to the wetland area was

calculated for both the lower and upper range of Shelby tube hydraulic conductivity data.

The resulting range of calculated flux values is 1,229 ft3/day to 18,804 ft3/day. These values
represent the groundwater discharge volume (upward vertical discharge) to the 11-acre wetland

area immediately downgradient from the Site.

The range of vertical discharge flux was compared to the volume of groundwater flowing
laterally beneath the fill piles in the direction of Wetland F. As reported previously, this lateral
flux 1s approximately 1,060 ft*/day and is less than the calculated range of values of vertical
discharge to the wetland (1,229 ft’/day to 18,804 ft*/day). Since the vertical groundwater flux
to Wetland F is greater than the lateral groundwater flux from the Site, the wetland has the
capacity to receive all potentially impacted groundwater from the Site. It is important to note
that the dynamic interaction between the groundwater and surface water results in non-
continuous discharge to the wetland. When the water table is seasonally low, groundwater not
discharging to the wetland flows laterally at a velocity of less than 100 feet per year. Since the
distance to the western limit of the wetland is more than 500 feet, sufficient seasonal cycles of
high groundwater conditions will eventually allow the discharge of Site groundwater to the
wetland. Consequently, overburden groundwater leaving the Site eventually discharges to
Wetland F.

4.5.4 Physical Properties of Soil/Fill/Sediment
The Remedial Investigation characterized the physical properties of the waste fill, fill cover and
perimeter surface soils, native subsurface soils, and wetland sediments, as described below.

Geotechnical testing reports are provided in Appendix C. Geotechnical testing data are
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summarized in Table 4-4.

4.5.4.1 Waste Fill and Surface Soils

As described in Section 3.2.1, the low relief of the Site is interrupted by areas of mounded fill
material covering an approximate 20-acre area situated near the eastern Site perimeter. The
mounded fill piles extend from approximately 5 to 15 feet above grade level. Several discrete
fill piles of various dimensions are present, which are generally elliptical in form. The fill pile
areas are illustrated on Plate 1. The waste-fill consists of vacuum filter sludge and cookhouse
sludge derived from the animal glue manufacturing process. The waste fill is associated with
an ammonia and sulfur-type odor. The sludge is mixed within a silt and fine sand matrix

(native soils) and various amounts of animal hair, ash and cinders, gravel and clay.

Non-waste fill, comprised of reworked native soils, organic matter (roots, peat), and
construction debris, including shingles, concrete and plastic, was encountered in several of the
piles. The non-waste fill was encountered at boring locations B-1, B-2 and B-3, and varies

between three and six feet in thickness at these locations.

The geotechnical testing of the waste-fill is provided in Appendix C. Grain size analysis of the
sludge fill indicates the material consists primarily of sand and fines (52% and 40%,
respectively), with some fine gravel (8%). Table 4-4 summarizes the geotechnical testing
results of the undisturbed (Shelby tube) cover soil samples. Vertical hydraulic conductivity of
cover soil (laboratory analysis from Shelby tubes) ranged from 7.8 x 10° 10 5.1 x 10 cmys.
The vertical hydraulic conductivity measured in the cover soils are lower than horizontal
hydraulic conductivity values of the shallow saturated native soils. The cover soils were
analyzed for Total Organic Carbon (TOC) content at eight locations. The results of the TOC
analyses are presented in Table 4-4. TOC percentages for the cover soils ranged from 1.1 %
(lathe #118) to 13.2 % (lathe #114).

Surface soils at the perimeter of the fill piles were also sampled for geotechnical analysis. Grain
size distribution results are similar for composite samples 151, 154 and 155 and consist
primarily of sand, silt and gravel. Composite sample 156 differs slightly in grain size
distribution, and dominantly consists of sand, siit and clay. The finer grained nature of
composite 156 (collected from lathe locations near Wetland “F’) may be representative of
surface soils that have not been disturbed to the extent of other areas proximal to the fill piles.
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Four composite samples were collected from the fill pile perimeter surface soils for analysts of
TOC. Composite sample results ranged from 1.2% (composite 156) to 3.6% (composite 151).

4.5.4.2 Wetland Sediments

As described in Section 2.3, wetland areas in the northern and southwestern portion of the Site
are generally not contiguous. Ponded water in these wetland areas is seasonally present. No
visible drainage from these features has been observed. The wetland areas resulting from
ponded storm water drainage and groundwater discharge are underlain by a layer of organic-
rich alluvial soil (referred to as wetland sediments). Grain size distribution of two of the three
composite samples suggests that the sediments consist primarily of fines (mostly silt) and sand
(52 to 53 % and 37 to 42 %, respectively). The third composite sample is well graded, with 30
% gravel, 47 % sand, and 23% fines. Grain size distribution results for sediments are

summarized in Table 4-4.

The three composite samples collected from the wetland sediments were also analyzed for
leachable pH and TOC. Results of the analyses are presented in Table 4-4. Leachable pH
ranged from 5.1 (composite 175) to 6.5 (composite 174) indicating a weakly acid soil. Wetland
sediment TOC results ranged from 1.4% (composite D) to 7.9% (composite 152).

4.5.4.3 Native subsurface soils

Grain size analysis was conducted on native soils taken from borings of newly installed
monitoring wells at the approximate center of the screened interval. The grain size distribution
analysis of seven samples is summarized in Table 4-4. Results of the shallow monitoring well
soil analysis indicate that soils are primarily sand (56 to 62 %), with some fines (mostly silt)
(17 to 30 %) and fine gravel (9 to 27 %) in three of the four samples; however, one of the three
shallow samples was primarily silt (56 %) with some sand (30 %) and gravel (10%). Results of
the lacustrine soil sample analyses indicate the sample is primarily silt (68 to 83 %), with some
fine sand (5 to 29 %) and clay (3 to 12 %). Native subsurface soils were also analyzed for
TOC, leachable pH and manganese content. TOC percentages ranged from 0.24% (MW-3SR)
to 1.2% (MW-9D). Leachable pH analysis performed on native subsurface materials yielded a
range of 7.8 (MW-7S and MW-8S) to 8.2 (MW-8D) indicating slightly alkaline soil conditions
within the saturated zone. Manganese concentrations in the native subsurface soils range from
210 mg/kg (MW-8D) to 561 mg/kg (MW-8S) and are generally not considered to be elevated.

Subsurface soils were analyzed for Cation Exchange Capacity (CEC) and ranged from 0.9
meq/100g at MW-8D to 19.2 meg/100g at the upgradient MW-9D location. CEC is a direct
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measure of the amount of positively charged ions (cations) able to be retained by the soil
matrix. CEC is directly related to the amount of organic matter and clay content of the soil.
The CEC result of 19.2 meq/100g for MW-9D is reflective of the relatively high organic
content of the soil (1.2% TOC) and the clay content of the soil (12.2%). Comparatively, MW-
8D returned a low CEC value (0.9 meq/100g) yielding 0.28% TOC and 3.0 % clay. Higher
CEC values indicate an increase in the soil’s ability to retain cations such as sodium,
magnesium, calcium, and other positively charged ions. The absence of trace metals such as
arsenic, zinc, magnesium and chromium in downgradient groundwater samples suggests that
the lacustrine sediments, which tend to have a higher clay and TOC content than the outwash

deposits, may have a higher capacity to bind with these cations.
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5.0 CHEMICAL PRESENCE IN SITE MEDIA

The results of the sampling and analytical programs described in Section 3.0 are presented in
this section. The following subsections describe the chemical analytical results for the

following media:

o Waste fill;

e Surface and subsurface soil;
e Groundwater;

e Wetland surface water;

o Wetland sediments, and

e Soil vapor.

The laboratory analytical data for each media sampled are summarized in Tables 5-1 through 5-
13. The data tables include appropriate regulatory comparison criteria. The comparison
criteria for soil samples include: USEPA Soil Screening Level Guidance, USEPA Region 9
Preliminary Remediation Goals for Industrial Soil, Eastern USA Background Metals provided
in NYSDEC TAGM #4046, and Site Background concentrations. The comparison criteria for
groundwater samples include: USEPA Region 9 Preliminary Remediation Goals for Tap Water
and NYSDEC Ambient Water Quality Standards and Guidance in Technical and Operational
Guidance Series (TOGS). The comparison criterion for surface water samples is the NYSDEC
TOGS. The comparison criterion for wetland sediment samples is the NYSDEC Technical
Guidance for Screening Contaminated Sediments and Site Background. The referenced
summary tables highlight concentrations that exceed comparison criteria. Where multiple
comparison criteria exist, concentrations above the highest comparison criteria for the media
being discussed are highlighted. This approach is appropriate for the Peter Cooper Site
Markhams Site because all of the identified comparison criteria do not exist for many of the
compounds analyzed and selecting a single comparison criterion for each dataset could lead to
a false interpretation of results. All parameters that exceed comparison criteria are discussed in
the text. The text and analytical summary tables, collectively, should be used to assess

chemical presence at the Site.

5.1 WASTE FILL

Chemical analytical results for waste fill samples collected from borings B-4, B-5 and B-6 and
analyzed for total and Jeachable (SPLP) metal COPCs (arsenic, chromium, and hexavalent
chromium) are summarized in Table 5-1. A summary discussion of the analytical results
follows.

[:\Project\007603 Markhams RTI'WFinal R1 Repon July 2006\Text\Final Remedial Investigation Text.doc 38



&= Geomatrix

The range of detected metal COPC concentrations in the waste fill is:

Arsenic 9.1 to 65.6 mg/kg;
Chromium 4,490 to 31,200 mg/kg; and
Hexavalent Chromium 4.7 mg/kg.

For comparison, the range of concentrations of these constituents detected in waste fill samples
collected by OBG during the 1989 RI and by Malcolm Pimie during the 1993 SS1 is:

1989 OBG RI 1993 SSI
Arsenic 7.1to 10 mg/kg 1.1 to 25 mg/kg
Chromium 4,600 to 46,000 mg/kg 946 to 26,800 mg/kg

The range of concentrations detected historically are comparable to those detected duning this
RI. Hexavalent chromium was not analyzed in waste samples during previous investigations.
Chromium was elevated compared to all soil comparison criteria. Arsenic was elevated
compared to all soil comparison criteria in two of three samples. At B-4, the arsenic in the fill
exceeded the USEPA Region 9 PRG and site background.

Analysis of leachable metal COPCs by SPLP detected the following concentrations:

Arsenic 14.2 pg/L;
Chromium 226 to 1,010 pg/L; and
Hexavalent Chromium 22.0 pg/L.

These results suggest that low concentrations of metal COPCs can leach from the waste fill.
Leached constituents would become subject to attenuation processes present in the subsurface
environment. Each of these values is less than one or more of the groundwater criteria

discussed in Section 5.3.

5.2 SoIL

Chemical data for soil samples collected during this RI are presented in the following sub-
sections. Chemical data for soil samples collected during investigations prior to this RI are
provided in Appendix A. U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) for
industrial soil (October, 2004) and NYSDEC background metals concentrations in soil from
Technical and Administrative Guidance Memorandum (TAGM) #4046 for Eastern USA are

presented for comparison. In addition, U.S. EPA soil screening levels (SSLs) for migration to
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groundwater (with a dilution attenuation factor of 20) are also provided to assess the potential
for chemical migration to groundwater via leaching from soil. Since SSLs are theoretically
derived values utilizing many assumptions, groundwater analytical data provide better

indicators of groundwater quality impact from chemical presence in soil.

Values shaded on the data summary tables are concentrations detected above all listed soil
criteria. Parameter concentrations detected above all listed soil criteria are shown on Figure 5-
1 and 5-2.

521 Surface Soil

Background surface soil samples were collected from locations northwest of the fill piles, as
described in Section 3.2. Surface soil samples were collected from the cover soil on top of the
fill piles and from the perimeter of the fill piles. Figure 5-1 illustrates the distribution of metal

COPCs in surface soil samples detected above all comparative soil criteria.

5.2.1.1 Background Surface Soil
Background surface soil samples were collected at six locations and analyzed for arsenic and
chromium. The analytical results are summarized in Table 5-2. Background concentrations of

arsenic and chromium are as follows:

Arsenic ND (not detected) to 8.1 mg/kg
Chromium 7.8to 31.8 mg/kg
Similar locations representative of background surface soils were analyses during the 1989

OBG RI. The range of detected concentrations is:

Arsenic 1.6 to 7.4 mg/kg

Chromium 8.6 to 17 mg/kg

The concentrations detected during this RI and the 1989 OBG RI indicate background
concentrations of metal COPCs are within the range of Eastern US Background metals
concentrations presented in NYSDEC TAGM #4046. During this RI, five of the six
background samples analyzed reported arsenic concentrations above the USEPA Region 9
PRG.
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5.2.1.2 Cover Surface Soil Samples from Top of Fill Piles

Nine surface soil samples were collected from the cover of the fill piles and analyzed for metal
COPCs. Sample results are summarized in Table 5-3 and compared to Eastern US Background
concentrations presented in TAGM #4046, U.S. EPA Region 9 PRGs for industrial soils, U.S.
EPA Soil Screening Levels (SSLs), and Site background levels, collectively referred to as soil

criteria.

Arsenic concentrations in two of the nine soil samples and chromium concentrations detected
in all cover surface soil samples were above all soil criteria. Hexavalent chromium
concentrations were detected above soil criteria SSLs in two of the five samples re-analyzed for
hexavalent chromium. The concentration range of constituents detected above all soil criteria

18:

Arsenic 30.2 t0 95.5 mg/kg; and
Chromium 1,440 to 65,300 mg/kg.

Figure 5-1 identifies sample locations with analyte concentrations above all soil criteria. All
samples analyzed for chromium reported concentrations above all comparison criteria. Arsenic

was detected above Eastern US and site background in five of nine samples.

5.2.1.3 Perimeter Surface Soil Samples Surrounding Fill Piles

A total of 48 discrete surface soil samples were collected adjacent to and down-gradient from
the waste fill piles. All samples were analyzed for metal COPCs (arsenic, chromium,
hexavalent chromium). Ten of the samples were also analyzed for TCL VOCs and TCL
SVOCs. The analytical results are summarized in Table 5-4 and Table 5-5. No VOCs were

detected above soil criteria.

Five perimeter soil samples detected low concentrations of SVOCs:

Constituent Result PRG SSL

Benzo(a)anthracene 20to 27 ug/kg 2.1 pg/kg 2.0 ug/kg
Benzo(b)fluoranthene 38 to 82 pg/kg 2.1 pglkg 5.0 pg/kg
Benzo(k)fluoranthene 28 to 41 pg/kg 21 pg/kg 49 pg/kg
Benzo(a)pyrene 221071 pg/kg 0.21 pg/kg 8.0 ng/kg
Indeno(1,2,3-cd)pyrene 40 pg/kg 2.1 pg/kg 14 pg/kg
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As a group of chemicals, the SVOCs detected are known as polynuclear aromatic hydrocarbons
(PAHs). PAHs are most frequently associated with deposition of emission by-products from

petroleum fuel combustion.

The concentration range of metal COPCs in perimeter surface soil samples 1s:

Arsenic 1.9 to 55.1 mg/kg;
Chromium 7.1to 11,800 mg/kg; and
Hexavalent Chromium ND to 33.0 mg/kg.

All of the 48 sample analyzed for arsenic detected concentrations above the PRG soil criterta of
1.6 mg/kg (background arsenic concentrations are also present above PRG soil criteria). Of
these samples, 42 samples were within Site background or the Eastern USA background range.
Four samples were above the background range for arsenic but below the SSL of 29 mg/kg.
Concentrations detected in two samples were above all comparative soil criteria for arsenic
(background, SSL, and PRG) at concentrations of 55.1 and 35.6 mg/kg (at locations 127 and
128, respectively).

A total of 10 sample locations (out of 48) analyzed for chromium were detected above all
comparative soil criteria. An additional five samples were detected above background and SSL
criteria, but below the PRG soil criteria of 450 mg/kg.

Hexavalent chromium concentrations were not detected above PRGs (64 mg/kg) or SSLs (38
mg/kg). It 1s important to note that, as discussed in Section 3.7, many of the soil samples
analyzed for hexavalent chromium were rejected by the data validator. However, the majority
“of samples having chromium concentrations above the PRG of 64 mg/kg were re-sampled and
re-analyzed for both total and hexavalent chromium and none of the detected hexavalent

chromium concentrations were above comparison criteria.

Figure 5-2 identifies sample locations with analyte concentrations above all comparative soil

criteria.

Penmeter area surface soil sample results from previous investigations indicate metal COPC

concentrations as follows:

1985 Phase 1 1989 OBG RI 1993 SSI
Arsenic (mg/kg) 9.2t020.2 54t021 11.6to 12.9
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Chromium (mg/kg) 42.7 to 25,400 12 to 29,900 337 to 18,100
Hexavalent Chromium (mg/kg) NA <0.1to 612 NA

These results are generally similar to those presented in this RI.

5.2.2  Subsurface Soil
Subsurface soil samples were collected from the perimeter of the fill piles and from monitoring
well and soil boring locations, as described in Section 3.2. Analytical results are discussed

below.

b

5.2.2.1 Subsurface Soil Samples from Perimeters of Fill Piles

Perimeter area subsurface soil samples were collected at 29 sample locations from depths of 6 o L
to 12 inches bgs and analyzed for metal COPCs (arsenic, chromium, and hexavalent

chromium). Table 5-6 summarizes the analytical results for perimeter area subsurface soil

samples.

The range of detected metal COPC concentrations in the subsurface samples is:

Arsenic 3.7 to 28.9 mg/kg;
Chromium 13.9 to 19,700 mg/kg; and
Hexavalent Chromium Not Detected.

None of the arsenic concentrations detected in the soil were above all soil criteria. Of the 29
samples, concentrations of 23 samples were detected within background levels. Arsenic
concentrations detected in six of the 29 samples were above the background range but below
the SSL of 29 mg/kg.

Analysis of nine of the 29 samples detected chromium concentrations above all soil criteria.
Concentrations of an additional five samples were detected above the background range and

SSLs for chromium.

Hexavalent chromium was not detected in any of the perimeter subsurface soil samples. All of
the hexavalent chromium data were considered valid by the data validator. Figure 5-2

identifies sample locations with analyte concentrations above soil criteria.
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Samples collected from similar locations and depths (9 to 12 inches BGS) during previous
investigations (1989 RI only), were analyzed for arsenic, chromium and hexavalent chromium.

The detected range of concentrations was:

Arsenic 9.3 to 20 mg/kg;
Chromium 11 to 10,050 mg/kg; and
Hexavalent Chromium ND to 59 mg/kg.

Results from the current RI for arsenic and chromium are comparable to 1989 OBG RI data.

The detected hexavalent chromium concentrations were below the PRG criteria of 64 mg/kg.

5.2.2.2 Subsurface Soil Samples from Monitoring Well and Soil Boring Locations

Native soil samples (non-waste fill) were collected below waste fill from four soil borings (B-
1A, B-4, B-5, and B-6) at three depth discrete intervals: 1. immediately below the below the
waste fill/native soil interface, 2. the subsequent one foot incremental depth, and 3. soil
immediately above the water table, as described in Section 3.2. A subsurface soil sample was
also collected from the unsaturated zone (1 foot above the water table) at monitoring well
location MW-8S. Each of the depth discrete native soil samples were analyzed for metal
COPCs (arsenic, chromium, and hexavalent chromium). A summary of the analytical results is

presented in Table 5-7.

Arsenic concentrations were detected within or near the range of values considered
representative of background. Chromium concentrations were detected above all soil criteria at
two boring locations: B-4 (16 to 17 feet below ground surface {depth interval of 1 to 2 feet
below the waste fill}), and B-6 (7.5 to 8.5 feet below ground surface {depth interval of 1 to 2
feet below the waste fill}). The chromium concentration at these locations ranged from 1,150
to 5,860 mg/kg at B-4 and B-6, respectively. Chromium concentrations below these sample
depths were within background levels. Hexavalent chromium was not detected in any of the
samples analyzed. Figure 5-2 identifies sample locations with analyte concentrations above

solil critena.

These data indicate that metal COPCs have not migrated substantially in native soil below the

bottom of the waste fill piles.

Similar native subsurface soil samples were not collected during the 1989 OBG RI or the 1993
SSL. Analytical data presented in 1985 RECRA Phase II indicated samples were collected
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from depths of ranging from six to 18 feet at eight sample locations and analyzed for arsenic

and chromium. The detected concentration range is:

Arsenic 5.2to 11.7 mg/kg; and
Chromium 4.9 to 1,290 mg/kg.

53 GROUNDWATER

Groundwater samples were collected from shallow and deep overburden monitoring wells
during November 2001 and April 2002 sampling events. The groundwater sampling rationale
is described in Section 3.3. Groundwater samples were analyzed for TCL VOCs, TCL
SVOCs, TAL metals, and geochemical and field-measured parameters during the first event. A
U.S. EPA-approved select analyte list was analyzed for during the second event. The select
analyte list included: TCL VOCs, metal COPCs, ammonia, nitrate, sulfate, and field measured
parameters. The analytical results are summarized in Table 5-8 and 5-9 for shallow and deep
overburden monitoring wells, respectively. Groundwater criteria applicable for analyte
detection comparisons include New York State Division of Water Technical and Operational
Guidance Series (TOGS) Ambient Water Quality Standards and Guidance Values and
Groundwater Effluent Limitations, June 1998 and U.S. EPA Region 9 Tap Water PRGs. These
are collectively referred to as groundwater criteria. The groundwater both regionally and
locally to the Site has a New York State designation of Class GA.

Figure 5-3 identifies sample locations with analyte concentrations above groundwater criteria.

Results are discussed in the following sections.

5.3.1 Shallow Overburden Groundwater

Shallow overburden groundwater samples were collected from nine monitoring wells at the
Site. During the first sampling event (November 5 to 8, 2001), monitoring well MW-4S was
not sampled because the well was dry. Samples collected from monitoring well MW-2S were
analyzed for metals only due to very low well volume and slow recharge. All monitoring wells
were sampled during the second sampling event (April 22 to 25, 2002). Groundwater data for
monitoring well MW-98 and MW-9D are representative of background water quality since the

well pair 1s located upgradient of the waste fill piles.

Two VOCs were detected above comparison groundwater criteria at two downgradient
monitoring wells; MW-2S and MW-8S. The groundwater sample collected from MW-2S
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during the second sampling event contained the following VOC at a concentration above

groundwater criteria:

Result TOGS PRG
Benzene 1.8 g/l 1 ug/L 0.34 pg/L

Analyses of groundwater samples collected during the first and second sampling events from

MW-8S detected the analytes above groundwater criteria for one VOC:

Results TOGS PRG
Trichloroethene 42and 2.8 ug/l. 5 pug/L 0.028 ug/L.

Among the TCL SVOCs, Benzo(b)fluoranthene and Bis(2-ethylhexyl)phthalate were detected
at concentrations above groundwater criteria in samples from MW-8S and MW-6S,

respectively, during the first sampling event, as follows:

Result TOGS PRG
Benzo(b)fluoranthene 0.6 ng/L 0.002 0.092
Bis(2-ethylhexyl)phthalate 5 pg/L S ug/l 4.8 pg/L.

Additionally, phenol was detected at a concentration above groundwater criteria in a sample

from MW-2S during the second sampling event, as follows:

Result TOGS PRG
Phenol 2 ug/L 1 pg/L 22,000 png/L

A selected list of organic compounds were analyzed for in samples from monitoring wells
MW-1S, MW-3S and MW-6S during previous investigations (1989 OBG RI only). Organic
compounds were not detected above groundwater criteria for any of the TCL VOCs or SVOCs.

TAL metals were detected above groundwater criteria in several samples. A number of
monitoring wells sampled during the first sampling event (excluding MW-2S, discussed below)

resulted in detection of iron, magnesium, and/or manganese, as follows:
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Iron
Magnesium

Manganese

Results

326 to 11,100 pg/L
36,900 to 96,400 pg/L
4,220 to 15,000 pg/L

TOGS

300 pg/L
35,000 pg/L
300 pg/L

&= Geomatrix

PRG

11,000 pg/L

No Criteria (NC)
880 ug/L

Additionally, one sample from monitoring well MW-78 (first sampling event) resulted in an

exceedance of sodium, as follows:

Sodium

27,800 pg/L

The TOG groundwater criterion for sodium is 20,000 pg/L.. No PRG criteria was available for

this parameter.

Samples collected from monitoring well MW-2S during both sampling events were anomalous

compared to past samples collected from this well and compared to all other groundwater

samples collected at the Site. Results for samples from MW-2S for the first sampling event are

as follows:

Aluminum
Antimony
Arsenic
Cadmium
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Selenium
Thallium

Zinc

Results
36,000 pg/L
72.6 pg/L
133 pg/L
50.1 pg/L

98 1pug/L
2,220 pg/L.
3,160,000 pg/L
1,020 pg/L
39,400 pg/L
9,800 pg/L.
2,820 pg/L.
39.2 pg/L.
1,300 pg/L
146,000 pg/L

TOG
NC

3 pe/L

25 pg/L.
5pg/l

50 pg/L
200 pg/L.
300 pg/L
25 pg/L
35,000 pg/L
300 pg/LL
100 pg/L.
10 pg/L.
0.5 pg/L
2,000 pg/L.

PRG
36,000 pg/L
15 pg/L
0.045 pg/L
18 pg/L.
55,000 pg/L
1,500 pg/L

11,000 pg/L
NA

NA
880 pg/L
730 pg/L
180 pg/L

2.4 pg/L
11,000 pg/L.

It is noted that all of the MW-2S results above were qualified as estimated by the data validator,

due to outlying correlations evaluated for serial dilution and suspected matrix effects. The
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sample turbidity was measured in the field at 110 NTUs. The elevated turbidity value indicates
a high degree of suspended solids which imparts a high bias for metals analytical results.

Results for samples from MW-2S for the second sampling event are as follows:

Results TOG PRG
Tron 94,300 pg/L 300 pg/L 11,000 pg/L
Lead 29.1 pg/L 25 pg/L NC
Manganese 804 png/L 300 pg/L 880 pg/L
Thallium 13.5 pg/L 0.5 pg/L 2.4 pg/lL
Zinc 3,090 pg/L 2,000 pg/L 11,000 pg/L

The metals analytical results for MW-2S also vary significantly between the November 2001
and April 2002 sampling events which suggests the well is not yielding representative samples.
Furthermore, the metals concentrations are far higher than historically measured in this well. A
comparison of metal analytical results for samples collected previously from the well in 1987
and 1988 by OBG and analyzed for arsenic, chromium, hexavalent chromium, and zinc
indicated concentrations of these constituents were either not detected or detected at
significantly lower concentrations than those detected during this RI. The sample turbidity was
measured by the laboratory at 262 NTUs. Similar to the November 2001 sampling event, the
elevated turbidity value indicates a high degree of suspended solids which imparts a high bias

for metals analytical results.

The difficulty in obtaining representative samples from MW-2S may be related to its age and
construction materials. The well was installed more than twenty years ago during the 1984
RECRA Environmental investigation. It is constructed with a carbon-steel riser having a wire-
wrap well screen. Only one other well used in the RI, MW-4S, has this construction (the newer
wells are constructed of PVC) and it was not sampled for most of the metals because 1t was dry
during the first RI sampling event. Considering the age and construction of MW-2S§ and the
extremely high and extremely variable concentrations of iron and other metals in the RI
samples, it appears that water samples from this well are no longer representative of

groundwater quality in the surrounding formation.

Comparison of results with those from MW-2D provide further evidence that MW-28 no
longer yields representative samples. MW-2D is co-located with MW-2§ and monitors an
interval approximately 10 feet beneath that monitored by MW-28. However, it has the newer

well construction consisting of PVC well screen and riser. There is no confining layer which
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would provide a barrier to groundwater flow between the intervals monitored by the two wells.
That said, metals concentrations, and in particular naturally occurring metals concentrations,
would be expected to be similar in samples collected from the two wells (as 1s generally seen in
other paired wells across the Site). However, metals concentrations were not elevated in
MW-2D and were in fact orders of magnitude lower in comparison to MW-2S. Such a large

concentration gradient over 10 feet in granular soil is unlikely.

These findings show that MW-2S is not yielding representative samples. Therefore, data from
MW-2S is not acceptable for use in this RL

Hexavalent chromium was not detected in any of the groundwater samples.

Analysis of grouhdwater samples collected from six shallow monitoring wells (MW-15
through MW-6S) during the 1989 OBG RI detected arsenic and chromium above groundwater
criteria in several wells. A summary of the range of results exceeding groundwater criteria for

metals from the 1989 RI investigation 1s as follows:

Arsenic 5 to 80 pg/L; and
Chromium 50 to 230 ug/L.

Unlike the 1989 R1, arsenic and chromium were only detected above groundwater criteria in

one monitoring well (MW-2S) during this RI.

Other geochemical parameters resulting in concentrations above groundwater criteria in

monitoring well samples included ammonia, nitrate and sulfate, as follows:

Results TOG PRG
Ammonia 2.0t0 2.9 mg/L 2 mg/L No Criterton (NC)
Nitrate 12.4 to 50.9 mg/L 10 mg/LL 10 mg/L
Sulfate 309 to 1,060 mg/L 250 mg/L NC

Sulfate was analyzed for in one shallow groundwater sample from monitoring well MW-1S
during the 1989 OBG RI. The sample result (840 mg/L) was similar to results obtained during

the RI, as summarized above.

The geochemical parameters were used to evaluate chemical fate and compare upgradient water
quality parameters to constituents detected in downgradient groundwater. The geochemical

data are presented in Table 5-10, and summarized briefly as follows:
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Ammonia concentrations ranged from < 0.10 to 2.9 mg/L., with highest concentration
(above groundwater criteria of 2 mg/L.) at MW-1S and MW-6S. Ammonia was not

detected in the upgradient shallow monitoring well.

Bicarbonate is the form of alkalinity detected in groundwater with concentrations
ranging from 143 to 446 mg/L in downgradient wells. Alkalinity bicarbonate

concentrations in the upgradient well is lower (131 mg/L).

Nitrate concentrations ranged from < 0.5 to 50.9 mg/L, with greatest concentration
(above groundwater criteria of 10 mg/L.) at MW-1S, MW-4S, MW-6S, and MW-8S,
Nitrate was also detected upgradient of the Site in MW-9S at a maximum concentration

of 9.3 mg/L.. Nitrate is a common component of agricultural fertilizers.

Sulfate concentrations ranged from 25.6 to 1,060 mg/L., with greatest concentration
(above groundwater criteria of 250 mg/L) at MW-1S, MW-4§, MW-5S, MW-6S, and
MW-78. The maximum detected sulfate concentration in upgradient groundwater at
MW-9S was 40 mg/L..

Sulfide was not detected, ORP readings ranged from 1.8 to 252 mV, and dissolved
oxygen (DO) concentrations ranged from 0.04 to 8.41 mg/L. (concentrations less than 1
mg/L were measured in MW-1S, MW-6S5, MW-7S, and MW-8S). The absence of
sulfide, the lack of negative ORP readings, and presence of DO indicate subsurface

redox conditions are not anaerobic.

TDS ranged from 185 to 2,100 mg/L in downgradient wells, with the greatest
concentrations (>1,000 mg/L) at MW-1S, MW-55, MW-6S, and MW-7S. The TDS

concentration in the upgradient well was 232 mg/L.

TOC concentrations in downgradient wells ranged from 1.0 to 15.7 mg/L. Upgradient
TOC in the upgradient well was 1.2 mg/L;

Ferrous iron concentrations measured in the field ranged from non-detection to 8.1
mg/L., with the greatest concentrations (> 6 mg/L.) at MW-1S and MW-78.

5.3.2  Deeper Overburden Groundwater

Deeper overburden groundwater samples were collected from nine monitoring wells at the Site.

All wells were sampled during the first and second sampling events, on November 5 to 8, 2001
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and April 22 to 26, 2002, respectively. Groundwater samples were analyzed for the same
sample analyte list as the shallow wells. The analytical results are summarized in Table 5-9.
Results analytes detected at concentrations above applicable groundwater criteria are discussed

below.

One VOC was detected above groundwater criteria in monitoring well MW-7D during the first

sampling event, as follows:

Acetone 74 pg/L.

This result is above the TOGS groundwater criterion of 50 pg/L, but is below the PRG
groundwater criterion of 610 ug/L. Acetone was not detected in monitoring well MW-7D
during the second sampling event. Since acetone was not detected during the second sampling
event, (which would have provided confirmation of the detection), it is possible that the acetone

detection was an artifact of laboratory contamination.

One SVOC, Bis(2-ethylhexyl)phthalate {BEHP} (19 ng/L), was detected above groundwater
criteria in upgradient monitoring well MW-9D during the first sampling event and BEHP
compound presence may be an artifact of using sampling equipment containing plastic. This
concentration is above TOGS and PRG groundwater criterta of 5.0 and 4.8 pg/L, respectively.
SVOCs in deep groundwater samples were not analyzed during the second sampling event.
During the 1989 OBG RI, organic compounds were not detected in samples collected two deep
wells sampled (MW-3D2 and MW-6D).

The metals analysis (total metals) resulted in detection above groundwater criteria for iron,

magnesium, manganese, and sodium in a number of wells during the first sampling event, as

follows:
Results TOG PRG
Iron 413 to 15,500 pg/L 300 pg/L 11,000 pg/L.
Magnesium 40,800 to 125,000 pug/l. 35,000 pg/l.  NC
Manganese 337 to0 2,330 ug/L 300 ug/L 880 pg/L
Sodium 20,700 to 22,300 pg/L 20,000 pug/l.  NC

Hexavalent chromium was detected in one groundwater sample collected from monitoring well

MW-5D during the first sampling event, as follows:
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Hexavalent Chromium 321 ug/L.

This result exceeds TOG and PRG groundwater criteria of 50 pg/L and 110 pg/L, respectively.
However, the result was flagged as estimated by the laboratory and the detected presence was

not confirmed during the second sampling event nor was it detected in shallow groundwater.

Total metals in groundwater samples from deep monitoring wells were not analyzed during the
second sampling event. Only total metal COPCs (arsenic, chromium, and hexavalent
chromium) were analyzed during the second sampling event and were not detected above

groundwater criteria in any of the deep monitoring wells.

Due to elevated sample turbidity, a filtered metals sample was collected from deep monitoring
well MW-2D during the first sampling event, which resulted in detections above groundwater

criteria for two metals (soluble), as follows:

Results TOG PRG
Iron 351 pg/LL 300 pg/L 11,000 pg/L
Selenium 10.6 ug/L 10 png/L. 180 pg/L

The detection of selenium is suspect since it was not detected in the unfiltered sample. The
detection of iron in the filtered sample at a concentration about an order of magnitude lower
than the unfiltered sample indicates suspended particulate matter affected the iron
concentration in the unfiltered sample. Metal COPCs, both total and soluble were analyzed for
in the sample collected from MW-2D. Metal COPCs were not detected in either sample.

Geochemical parameters resulting in concentrations above groundwater criteria in deep

monitoring well samples included ammonia and sulfate, as follows:

Results TOG PRG
Ammonia ND to 150 mg/L. 2 mg/L NC
Sulfate 8.5 to 1,040 mg/LL 250 mg/L NC

The highest concentrations of these constituents were detected directly downgradient of waste
fill piles at MW-1D and MW-6D. Nitrate was not detected in samples collected from the deep

overburden wells.

Other geochemical data are presented in Table 5-9, and summarized briefly as follows:
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Alkalinity (bicarbonate) concentrations ranged from 135 to 608 mg/L in downgradient
deep wells. Alkalinity bicarbonate concentrations in the upgradient well is lower (108

mg/L) and similar to the shallow well.

Sulfate concentrations ranged from 8.5 (MW-3D2) to 1,040 mg/L (MW-6D), with
greatest concentration (above groundwater criteria of 250 mg/L) at MW-1D, MW-5D,
MW-6D, and MW-7D. The maximum detected sulfate concentration in upgradient
groundwater at MW-9S was 40 mg/L - similar to sulfate levels in the shallow zone.

Nitrate and sulfide were not detected in the deep wells.

TDS ranged from 133 to 1,770 mg/L, with greatest concentration (> 970 mg/L) at MW-
1D, MW-5D, MW-6D, and MW-7D; concentrations were below 225 mg/L in all other

wells.
TOC concentrations ranged from 4.1 to 17.8 mg/L.

Dissolved oxygen concentrations ranged from 0.03 to 1.2 mg/L, with all but one sample
(MW-3DR, first monitoring event) at concentrations less than 1 mg/L during both
sampling events. ORP readings ranged from 32 to 399 mV, with no negative readings.

These data suggest weak aerobic conditions are present in deeper groundwater.

Ferrous iron concentrations measured in the field ranged from non-detection to 7 mg/L,
with the greatest concentrations (> 4.5 mg/L) in downgradient wells MW-1D, MW-5D,
and MW-7D.

54 SURFACE WATER

Surface water samples were collected from wetland areas at the Site. Two locations in Wetland
F (SW-1 and SW-2) and one location in Wetland B (SW-3) were sampled on December 3,
2001, and April 24 to 25, 2002. Wetland D was dry during the December 2001 sampling event,
but surface water present in April 2002 was sampled (SW-4). Wetland surface water samples
were analyzed for metal COPCs and geochemical parameters. Analytical data are summarized
in Table 5-10. Surface water cniteria for applicable analyte detection comparisons are found in
New York State Division of Water Technical and Operational Guidance Series (TOGS)
Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations,
June 1998.
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Arsenic and total chromium were not detected in the surface water samples. However,
hexavalent chromium was detected at 13.0 pg/L in the sample analyzed from SW-2 during the
first round. Its detected presence is questionable since total chromium was not detected in the
sample above the reporting limit of 10 pug/L. The second round of sampling did not confirm
the presence of hexavalent chromium in the surface water. Results are summarized in Figure 5-
3.

Among the geochemical parameters analyzed for in the surface water samples, sulfate levels in
surface water samples collected from Wetland F were higher than other surface water sample

~ locations - sulfate concentrations ranged from 83.2 mg/L to 337 mg/L. The sulfate
concentration in sample SW-1 detected during the first sampling event was above surface water
criteria. However, the sulfate concentration was below surface water criteria during the second
sampling event. In Wetlands B and D, sulfate concentrations ranged from 18.2 mg/L to 34.5
mg/L.. Surface water in Wetland F receives groundwater discharge with elevated sulfate
concentrations, Sulfide was not detected in any of the surface water samples. Results for other

geochemical parameter are summarized below:

Ammonia was detected during the second sampling event in sample SW-2 at a
concentration of 0.11 mg/L. Ammonia was not detected at that location during the first

event nor at other surface water sample locations.
Nitrate concentrations ranged from < 0.5 to 5.6 mg/L.
TDS concentrations ranged from 111 to 603 mg/L.
TOC concentrations ranged from 17.8 to 33.0 mg/L.

Dissolved oxygen concentrations ranged from 0.66 to 11.8 mg/L, with the higher range
(7.03 to 11.8 mg/L) observed during the first sampling event, and the lower range (0.66
to 1.09 mg/L) observed during the second sampling event.

3.3 WETLAND SEDIMENT
Background wetland sediment samples and sediment samples near the waste fill piles were
collected from locations shown on Plate 1. Background wetland sediment samples were

collected at nine sample locations during the first sampling event on October 15, 2001, and
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analyzed for arsenic and chromium. Sample results are summarized in Table 5-11. The range

of concentrations detected in the background sediment samples is:

Arsenic < 1.4 to 10.3 mg/kg

Chromium 7.8 to 23.1 mg/kg
For comparison purposes, the Low Effect Level (LEL) and Severe Effect Level (SEL) sediment
quality guideline values presented in NYSDEC Division of Fish, Wildlife, and Marine
Resources Technical Guidance for Screening Contaminated Sediments were provided for
arsenic and chromium. As shown in Table 5-11, five of the nine background sediment samples
analyzed for arsenic were within the range of the LEL and SEL. All chromium concentrations
were below the LEL.

A sediment sample considered representative of wetland sediment background (Sample 17)
was collected during the 1989 OBG RI. The detected concentrations of arsenic and chromium

are as follows:

Arsenic 25 mg/kg
Chromium 31 mg/kg.

Including these values into the range of wetland sediment background values for the Markhams

Site provides a range of:

Arsenic < 1.4 1025 mg/kg
Chromium 7.8 to 31 mg/kg

Fourteen sediment samples were coliected from wetland areas near and downgradient from the
waste fill piles during the initial sampling event on October 15, 2002, and analyzed for metal
COPCs (arsenic, chromium, and hexavalent chromium). The results are summarized in Table
5-12.

The range of metal COPCs detected in wetland sediments is:

Arsenic 2.3to 11.4 mg/kg
Chromium 9.2to 215 mg/kg
Hexavalent Chromium 1.3 to 18.3 mg/kg.

Chromium concentrations in two of the 14 wetland sediment samples were detected above

background and sediment criteria. None of the arsenic concentrations were detected above
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background or sediment criteria. Hexavalent chromium was detected in two of the sediment
samples and these were detected during the supplemental soil sampling event to assess the
significance of the hexavalent chromium data rejection (three of the 14 sample locations
needed to be resampled based on the total chromium concentrations exceeding sediment or soil
criteria). A sediment quality criterion is not available for hexavalent chromium. The detection
of hexavalent chromium at these two locations correlates with total chromium detections above
sediment criteria. At all other sample locations, total chromium concentrations were below

sediment criteria. Figure 5-4 identifies sample locations above sediment criteria.

Section 4.5.3 describes Wetland F as the receptor of groundwater discharge from the Site.
Metal COPCs detected in samples collected from the wetland were not elevated compared to

Site background.

5.6 SOIL VAPOR

Field-measured soil vapor samples were analyzed using a calibrated multi-gas meter at gas
probe (GPZ-1) during the initial monitoring event of the RI (November 5, 2001) and the other
during the second monitoring event (April 22, 2002). Sample results are presented in Table 5-

13. The soil vapor monitoring data are summarized as follows:

The lower explosive limit (percent of methane in air) exceeded the range of the

instrument (0 to 5% methane) in all samples.

Hydrogen sulfide was detected at low levels (1 to 4 ppm) during the first monitoring
event, and ranged from 195 to 305 ppm during the second monitoring event.

Oxygen content was detected near 0% (0.4 to 0.9 %) during the first monitoring event,
and ranged from 6.1 to 9.8 % during the second monitoring event.

Carbon monoxide was detected at low levels (3 to 6 ppm) during the first monitoring

event and ranged from 103 to 185 ppm during the second monitoring event.

No vapors were detected in ambient air on or near the waste fill piles.

1:\Project\007603 Markhams RI\Final R1 Repon July 2006\Text\Final Remedial Investigation Text.doc 56



za&= Geomatrix

6.0 CHEMICAL MIGRATION ASSESSMENT

The results of the chemical analyses were incorporated with the characterization of the physical
setting of the Site to evaluate the fate and transport of chemical constituents in Site media.
There are a number of mechanisms by which the chemicals can migrate to other areas or media.

These mechanisms are briefly outlined below.

Fugitive Dust Generation: Non-volatile chemicals present in soil can be released to ambient
air as a result of fugitive dust generation. Although the majority of the site is covered by
vegetation that would prevent the re-suspension of surface soil particles, there has been some
erosion of surface cover on some of the fill piles. In addition, the use of recreational vehicles
on-site may re-suspend surface soil into the air. Consequently, this pathway is potentially
relevant under current land use. Under a hypothetical future industrial land use, the majority of
the Site would be covered by industrial or commercial structures, asphalt parking areas, grassed
lawn and/or omamental landscaping. However, the extent of surface cover cannot be predicted.
Further, fugitive dusts may also be generated during excavation for new construction.

Therefore, this migration pathway is potentially relevant under future land use.

Volatilization: Volatile chemicals in soil and groundwater may be released to ambient air

through volatilization either through the soil or waste fill. There are no volatile COPCs in soil
at the Site. Therefore, the release of these chemicals from soil is not relevant to the Site. Two
volatile COPCs were detected at low concentrations in groundwater at the Site. Therefore, the

groundwater-to-air pathway may be relevant.

Surface Water Runoff: Chemicals present in on-site soil could be released to adjacent
wetland areas as a result of surface water runoff. Thick grasses and abundant vegetation across
the majority of the site minimize off-site transport via storm water runoff. Therefore, this

migration pathway 1s potentially relevant.

Leaching (percolation): Chemicals present in surface and subsurface soil may migrate
downward to groundwater as a result of infiltration of precipitation. Chemicals from the Site
have entered groundwater in the overburden. Therefore, this migration pathway is potentially

relevant.

Groundwater Transport: Groundwater underlying the site discharges to adjacent wetlands.
Chemicals present in groundwater may be transported to surface water and sediment via this

pathway. Therefore, this migration pathway is potentially relevant.
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6.1 AIRBORNE PATHWAYS

Potential migration pathways involving airborne transport include:

¢ Erosion and transport of soil particles and sorbed chemical constituents in fugitive

dust emissions; and

e Volatilization of chemical constituents from groundwater and subsequent

atmospheric dispersion.

6.1.1 Fugitive Dust

Although the majority of the site is covered by vegetation that would prevent the re-suspension
of surface soil particles, a small amount of fugitive dust emissions could occur. Wind erosion
of the surface cover on some of the fill piles or the use of recreational vehicles on-site may re-
suspend surface soil into the air. The potential significance of current and future fugitive dust
emissions is evaluated in the Human Health Risk Assessment (HHRA) Report (Geomatrix,
February 2005).

6.1.2 Volatilization

Volatile chemicals present in the waste fill or groundwater could volatilize to the atmosphere
and be transported off-site. Since volatile chemicals were not detected in the surface soils,
volatilization of chemicals direct to the atmosphere is not a significant migration pathway. For
subsurface soil within the waste fill piles, volatilized constituents need to diffuse through the
overlying cover soil into the atmosphere if the vapors are not produced by disturbance of
subsurface soil. Monitoring of the soil vapor probe GPZ-1 identified methane and hydrogen
sulfide vapors present from the decomposition of waste fill. No vapors were detected in the
ambient air on or near waste fill soil piles, so diffusive vapor transport is not a significant
migration pathway. Two VOCs were detected in samples collected from groundwater samples
collected from two of the 18 wells sampled (MW-2S and MW-8S). The concentrations were
very low (less than 5 pug/L). The relevancy of the groundwater-to-air volatilization pathway and
disturbance of waste fill is analyzed in the HHRA (Geomatrix, February 2005).

6.2 WATERBORNE PATHWAYS
Chemicals in surface soils could be potentially transported via storm water runoff. Chemicals
in Site soil and waste fill could also leach and migrate downward to groundwater and

transported to groundwater discharge areas.
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6.2.1 Surface Water Runoff

Erosion and transport of surface soils and associated sorbed chemicals in surface water runoff
is a potential migration pathway for on-Site areas. Off-Site transport via this pathway is
unlikely because the Site is located more than 4,000 feet from the nearest flowing surface water
body (Slab City Creek), the Site and waste fill piles are outside the 100-year floodplain of
Johnson and Slab City Creeks, and on-Site drainage swales do not lead to off-Site areas.
Therefore, transport of sorbed chemicals to soil particles is limited to on-Site areas in the
immediate vicinity of the waste fill piles. Metal COPCs were detected in surface soil covering
the waste fill. Although limited by the abundant vegetated growth on the waste fill piles, fill
pile topographic relief (as much as 15 feet) provides the potential for soil particle transport with
surface water runoff. Topographic relief surrounding the waste fill piles is low, and combined
with the heavy vegetative growth at the Site, overland transport distances of sorbed chemicals
to soil particles is limited. Constituent migration into topographically lower wetland areas from
waste fill piles is possible. Chemicals present in on-site soil could be released to adjacent
wetland areas as a result of surface water runoff. Risks associated with this process are

evaluated in the in the baseline risk assessment.

6.2.2 Groundwater Migration

Site related chemicals exist in overburden groundwater and are transported beneath the Site to
the southwest in the direction of Wetland F. Section 4.5 describes the relationship between
groundwater flow and surface water in the wetlands. Based on the calculated seepage velocity
and Darcy flux estimated for the lateral movement of groundwater, it was concluded that all
groundwater from the Site ultimately discharges to the wetland area before reaching the
southwestern property boundary located more than 500 feet across the wetland. Therefore,
chemicals present in groundwater will influence surface water chemistry and possibly sediment

quality via this pathway.

The assessment of geochemical parameters indicates an increase in concentration of dissolved
chemical constituents (i.e., alkalinity, ammonia, calcium, magnesium, and sulfate) in
groundwater as it flows beneath the Site from upgradient areas to downgradient areas. These
geochemical changes were mentioned in Section 4.5.3 and are shown graphically on Figure 4-
7. The change in groundwater chemistry occurs from percolation of chemical constituents in
the waste fill piles to the groundwater. The geochemical change is uniform between shallow

and deeper groundwater.
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Once chemicals are in the groundwater flow system, groundwater flow paths and the
geochemical environment affect chemical fate. Geochemical data indicate that aerobic and
oxidizing conditions exist in shallow groundwater and weaken with depth. Groundwater flow

directions are to the southwest toward Wetland F.

Water quality data indicate subsurface conditions are not conducive to metal COPC transport.
Although chromium was widely detected in soils across the Site, chromium concentrations
were not elevated in groundwater. Total chromium was detected at MW-68S near the fill piles,
but the concentrations were well below groundwater criteria. Hexavalent chromium was
detected at a low concentration in one (MW-5D) of 18 samples analyzed. The detection was
not confirmed in the second sampling event nor was total chromium detected during either
event. The lack of hexavalent chromium in groundwater suggests conditions are not suitable
for the oxidation of chromium (+3) to hexavalent chromium. The slightly alkaline subsurface
soil conditions and relatively low concentrations of manganese inhibit oxidation reactions that
can produce hexavalent chromium. Soil testing beneath the file piles identified decreasing
metal COPCs with depth and metal COPCs are not elevated in groundwater. Transport of trace

metals and organic compounds is not considered significant at the Site.

Groundwater quality has been affected by the presence of the fill piles. Trace non-metals,
including nitrogen (in the form of ammonia), sulfur (in the form of sulfate}, magnesium, and
alkalinity are elevated in Site groundwater compared to background. Ammonia was detected in
groundwater samples collected from downgradient wells. Conversion of organic nitrogen in
the waste fill material to ammonium (a process known as ammonification) and leaching
through unsaturated soil to the water table is the likely source of ammonia in the groundwater
system. Ammonia was detected in many of the downgradient wells and concentrations at well
pairs MW-6 and MW-1 were above groundwater criteria. The presence of ammeonia in shallow
groundwater (oxidizing environments) is typically short-lived due to uptake by plants and
nitrification (conversion to nitrate). At the Site, ammonia concentrations in shallow wells are
lower compared to deeper wells and nitrate was also detected at elevated concentrations. These
data support a nitrifying ammonia fate in shallow groundwater. In deeper monitoring wells, the
absence of nitrate and detection of ammonia at somewhat higher concentrations indicates
limited nitrification and increasing ammonia stability. Since affected groundwater discharges
to Wetland F, the ammonia in the deeper groundwater migrates toward shallow depths farther
west into the wetland area. Ammonia was detected in only one of the surface water samples at
a low concentration. In surface water environments, nitrification processes dominate and

microorganisms and plant life assimilate ammonia. Consequently, the attenuation of ammonia
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in surface water does not present a substantial concem for exceeding surface water criteria in

wetland discharge areas at the Site.

Sulfate was present at elevated concentrations in downgradient groundwater. The absence of
sulfide suggests conditions are insufficient to reduce sulfate. Therefore, sulfate stability in
groundwater allows constituent transport without conversion. Sulfate, and other trace non-
metals detected at elevated concentrations in groundwater, migrate with groundwater flow and

ultimately discharge to the wetland.

The exposure to migrating chemicals is addressed in the baseline risk assessments (human

health and ecological) submitted under separate cover.

6.3 EXPOSURE PATHWAYS
Exposure pathways are discussed in the Pathways Analysis Report (Geomatrix 2002). Based
on the analysis of chemical fate and transport provided above, pathways through which Site

COPCs could reach receptors off-site at significant exposure point concentrations include:

1. Fugitive Dust Emissions from Site soils; and
2. Volatilization from Site groundwater.

These exposure pathways, along with direct on-site contact scenarios for visitors, trespassers,

and future workers are summarized in Table 6-1.

6.4 NATURE AND EXTENT OF CHEMICAL CONSTITUENTS IN SITE MEDIA

Chemical constituents detected in Site media were described in Section 5.0 and potential
chemical migration mechanisms were discussed above. Sampling and analysis of Site media
concluded that the waste fill contains elevated concentrations of metal COPCs which leached
inorganic constituents to the subsurface. The surface soils covering the fill piles contain
elevated concentrations of arsenic and chromium compared to background and Region 9 PRGs.
Surface water runoff and transport of soil particles down slope to the perimeter surface soils
adjacent to the waste fill piles is evident. Surface soil samples collected in the central portion
of the area between the fill piles (i.e., Lathe #126, #127, and #128) contain elevated
concentrations of metal COPCs. Transport of metal COPCs, most likely from the smaller,
isolated waste fill piles near the main entrance road at MW-1 to the surrounding area, has
impacted surface soil both east and west of the main entrance road (i.e., Lathe #106, #122, and
#123). The impacts continue into the southern end of Wetland A (Lathe #89). The western
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edge of Wetland D (Lathe #93) also appears to have been affected by this transport mechanismi.
Other wetland areas, including the largest labeled wetlands, Wetland B and Wetland F, were
not significantly impacted by surface water transport of metal COPCs from the fill piles.

Leaching of inorganic constituents to the unsaturated and saturated zone beneath the fill piles
has occurred. Soil sampling from beneath the fill piles and impacted perimeter subsurface soils
identified elevated concentrations of metal COPCs. However, metal COPCs were not detected
at significantly elevated concentrations in any of the wells (excluding MW-28S). Inorganic
constituents such as ammonia, nitrate, and sulfate are elevated at various locations in
groundwater downgradient of the fill piles. The fate and transport of inorganic constituents in
groundwater is controlled by groundwater flow paths and the subsurface geochemical
environmental conditions. Wetland F is the local groundwater discharge area for the site and
site related constituents will discharge to the wetland. The surface water quality impacts to
Wetland F were limited to one detection of hexavalent chromium (1 of 4 samples) and elevated

sulfate (1 of 4 samples above surface water criteria).

1\Projectid07603 Markhams R1\Final RI Report July 2006\Text\Final Remedial Investigation Text.doc 62



2= Geomatrix

7.0 BASELINE RISK ASSESSMENT SUMMARY

Remedial investigation data were used to prepare a baseline risk assessment (BRA) for the Site.
The BRA evaluated the potential human health and ecological risks as a result of potential
exposure to chemicals in soil, groundwater, soil vapor, and wetland sediments and surface
water at the Markhams Site. The risk assessments were provided to the U.S. EPA in two
separate documents. The human health risk assessment (HHRA) prepared by Geomatrix was
submitted in draft to the U.S. EPA in February 2005, revised and submitted as Final in July
2006. A screening level ecological risk assessment prepared by Environmental Risk Group,
Inc. was submitted in March 2005. The risk assessments provide a conservative estimate of the
nature and extent of the potential cancer risk for 1 x 10°® and non cancer human health risks for
a hazard index of 1.0 to account for cumulative effects and potential ecological risks from

chemicals in Site media.

7.1 HUMAN HEALTH RISK ASSESSMENT SUMMARY
The HHRA is a component of the RI/FS providing both a framework for assessing whether

remedial action is necessary and the justification for performing remedial actions. The HHRA
was prepared in accordance with the U.S. Environmental Protection Agency (U.S. EPA) risk
assessment guidelines, the U.S. EPA approved Pathway Analysis Report (Geomatrix, 2002),
and subsequent comments and responses. This section provides a brief summary of the
methodologies and the results of the HHRA.

The potential health risks to human health under both current and foreseeable future land uses
were considered. Evaluation of the potential health risk at the site involved a four step process;
selection of chemicals of concern, exposure assessment, toxicity assessment and risk
characterization, as described below:

1. Data Evaluation and Selection of Chemicals of Potential Concern — In this step,
chemical concentration data were summarized and evaluated to identify chemicals of
potential concern {COPCs) for quantitative analysis in the HHRA. Chemicals were
selected as COPCs if they were detected above U.S. EPA Region 9 residential
preliminary remediation goals (PRGs).

2. Exposure Assessment - This step involved the identification of possible exposed
populations and quantitative estimates of the magnitude, frequency, and duration of
exposure. Based on existing information, the most reasonable future use of the site is

one that is essentially consistent with current use. Because the site also is zoned
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industrial, a future industrial land use was also evaluated. Receptors evaluated under
current uses included unauthorized trespassers as adults and adolescents between the
ages of 10 and 18 years. Potential future receptors evaluated included construction
workers if site redevelopment is to occur and future on-site industrial workers (outdoor

and indoor).
The following exposure pathways for each receptor were quantitatively evaluated:

Current Trespassers - a) incidental soil ingestion; b) dermal contact with soil; ¢)

inhalation of particulates from soit and VOCs released to ambient air from groundwater;
d) dermal contact with surface water; and f} incidental ingestion and dermal contact

with sediments from the wetland areas.

Future Outdoor Industrial Worker - a) incidental soil ingestion; b) dermal contact with

soil; ¢) inhalation of particulates from soil and VOCs released to ambient air from
groundwater; and d) ingestion and dermal contact with COPCs in groundwater if

groundwater underlying the Site is used as a potable source of water.

Future Indoor Industrial Worker - a) inhalation of volatile COPCs released to indoor air

from underlying groundwater.

Future Construction Worker — a) incidental soil ingestion; b) dermal contact with soil;

¢) inhalation of particulates from soil and VOCs released to ambient air from
groundwater; d) dermal contact with COPCs in surface water and groundwater; and e)

incidental ingestion and dermal contact with sediments from the wetland areas.

The overall approach of the HHRA is consistent with the Reasonable Maximum
Exposure (RME) approach as defined by U.S. EPA (1989). The RME approach
represents the maximum exposure that is reasonably expected to occur under baseline
conditions. Exposure point concentrations for COPCs were estimated based on the 95
percent upper confidence limit (UCL) on the mean or the maximum concentration,
whichever was lower. COPCs potentially migrating from the subsurface to indoor were
estimated using the Johnson & Ettinger model (U.S. EPA, 2003). Daily chemical
intakes for receptors from exposure routes, such as ingestion, dermal contact, or

inhalation, were quantitatively evaluated based on the exposure point concentrations
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and the site-specific, medium-specific, and receptor-specific intake variables (i.e. a

person’s size, age, intake rate, and length of exposure).

3. Toxicity Assessment — In this step, information was collected to assess the potential for
a particular chemical to cause adverse health effects in exposed individuals, including
cancer and non-cancer health effects. U.S. EPA-approved toxicity criteria were used in

the assessment.

4. Risk Characterization — This last step described the likelihood and degree of chemical
exposure and the possible adverse health effects associated with such exposure. The
quantitative analysis was performed in this step. Cancer risks and noncancer hazard
indices (HIs) were calculated according to regulatory guidance for each receptor.
Because of the number of assumptions required during the risk assessment process,
some degree of uncertainty is inevitably associated with the risk and hazard estimates.

A summary of these uncertainties are presented in the HHRA.
A summary of the risk assessment results is presented below.

e For adult and adolescent trespassers (potential exposures via incidental ingestion
and dermal contact with soil, inhalation of particulates from soil and VOCs released
to ambient air from groundwater, dermal contact with surface water, and incidental
ingestion and dermal contact with sediments from the wetland areas), the Hls (0.01
and 0.03, respectively) and excess lifetime carcinogenic risk estimates (both 2x10'6)
are below or within the acceptable levels, respectively.

s For the outdoor industrial worker (potential exposures via incidental ingestion and
dermal contact with soil, inhalation of particulates from soil and VOCs released to
ambient air from groundwater, and ingestion and dermal contact with groundwater),
the HI (230) and excess lifetime carcinogenic risk estimate (3x10™* exceed the
acceptable levels. The primary chemical contributing the most to the excess
lifetime cancer risk is arsenic in groundwater. The primary chemicals contributing
to the non-cancer hazard are iron and thallium in groundwater. The calculation of
the central tendency or average excess lifetime cancer risk and non-cancer health
effects are 5.9x10™ (for arsenic) and an HI of 89.5, respectively.

e The excess nsk and non-cancer hazard are primarily attributed to the unlikely
pathway associated with ingestion of groundwater underlying the Site. In the event
that groundwater is not used as a potable source, the HI (0.17) and the excess
lifetime carcinogenic risk estimate of 1x 10” are below or within the acceptable
levels.
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As indicated in the RI and HHRA, the results from MW-28S are not considered
representative of dissolved groundwater. Potential exposures and resulting health
risks were re-evaluated in Appendix F of the HHRA without considering data from
MW-2S. Under this scenario, the predicted excess lifetime carcinogenic risk
estimate and the HI for the outdoor industrial worker are 7x10” and 8.0,
respectively. Although the HI still exceeds the acceptable level, it is approximately
30 times lower than the original RME estimate. Under the central tendency
exposure scenario, the non-cancer Hl is 1.9 (1.0 for hexavalent chromium and 0.9
for manganese,

e For the indoor industrial worker (potential exposures from inhalation of VOCs in
indoor air potentially migrating from the subsurface), the HI (0.00011) and excess
lifetime carcinogenic risk estimate (1x107) are below the acceptable risk levels.
Indoor air concentrations were estimated using the Johnson and Ettinger model. It
has been documented that the potential migration of soil vapor into indoor air is
highly variable and depends on a number of site-specific factors. To account for
this uncertainty, the modeling effort incorporated a number of conservative
assumptions, which likely resulted in the overestimation of chemical exposures.

e For the construction worker (potential exposures via incidental ingestion and dermal
contact with soil, inhalation of particulates from soil and VOCs released to ambient
air from groundwater, dermal contact with COPCs in surface water and
groundwater; and incidental ingestion and dermal contact with sediments from the
wetland areas), the HI (5.2) exceeds the acceptable level while the excess lifetime
carcinogenic risk estimate (3x10°%) is within the acceptable risk range. Dermal
contact of cadmium and thallium in groundwater is the primary exposure pathway
contributing to the HI. Potential exposures likely are overestimated. Exposure for
the construction worker was related to specific conditions during potential con-
struction over a continuous one-year period and was estimated in the absence of
institutional controls that are consistent with U.S. EPA guidance.

e If exposure to groundwater is prevented based on dewatering activities (i.e., the
exposure pathway is incomplete), the HI from exposure to soil for the construction
worker would be below the acceptable level at 0.4, Without consideration of results
from MW-28 in the exposure calculations, the HI for the construction worker is 1
and within the risk range.

As in any risk assessment, the estimates of risk have many associated uncertainties given the
many assumptions that must be made about exposure and toxicity. The uncertainties are
generally related to the variability in the site-specific environmental data, variability and
limitations inherent in the exposure models, and the uncertainty and conservatism build into
estimates of chemical toxicity and potency. Site-specific factors were used to the extent
possible to decrease uncertainty, although uncertainty may persist in even the most site-specific

risk assessments due to the inherent uncertainty in the process. Because the assumptions used
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tend to be health-protective and conservative in nature, the estimated risks may exceed the most

probable risk posed to potential receptors at the site.

In summary, under the assumptions and conditions presented in the HHRA, the estimated HI
and theoretical excess cancer risk are generally below or within the acceptable levels of
concern. In those limited instances where the estimated HI and/or theoretical excess cancer
risk are outside acceptable levels, the exceedance is attributable to the hypothetical assumption
that future groundwater consumption is a complete pathway. Groundwater in the State of New
York is classified as “GA”, potential potable water supply, unless it has been designated as
saline. Groundwater at the Site is not used as a potable water supply and is not likely to be
used as such in the future. If the assumptions and/or conditions change, the results of this

HHRA may need to be re-evaluated.

7.2 ECOLOGICAL RISK ASSESSMENT SUMMARY

The draft ecological risk assessment report was submitted under separate cover to the U.S. EPA
in March 2005. The report is being revised and is anticipated to be submitted as Final to the
U.S. EPA in July 2006.
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TABLE 2-1

SUMMARY OF MEDIA AND PARAMETERS ANALYZED DURING PREVIOUS INVESTIGATIONS

Peter Cooper Markham Site
Dayton, New York

Number of Samples
Year Media f Samp Parameters
Collected
Prionty Pollutant I ics,
1083 ! Surface Soil 5 riority Pollutan norgar.ncs total halogenated
organics
1983 " Sediment 3 Priority Pollutant Inorganics
Arsenic, beryllium, total chromium, copper, lead,
1985 ! Surface Soil 7 mercury, silver, zing, total halogenated organics,
and total halogenated VOCs
Arsenic, beryllium, total chromium, copper, lead,
1985 ! Subsurface Soil 8 mercury, silver, zinc, total halogenated organics,
and total halogenated VOCs
Arsenic, beryllium, total chromium, copper, lead,
1985 ! Surface Water 3 mercury, silver, zinc, total halogenated organics,
and total halogenated VOCs
Arsenic, beryllium, total chromium, copper, lead,
1985 ! Sediment 3 mercury, silver, zinc, total halogenated organics,
and total halogenated VOCs
Arsenic, beryllium, total chromium, copper, lead,
1985 ¢ Groundwalter 4 mercury, silver, zinc, total halogenated organics,
and total halogenated VOCs
- b -
1689 2 Surface Soil/Sediment 53 Total cMomum, exavalent chroml_um and
arsenic; 14 also analyzed for zinc
1989 2 Subsurface Soil 19 Total chromium, hexavalent chromium and arsenic
Wetland samples analyzed for total chromium,
1989 2 Surface Water 6 hexavalent chromium and arsenic. Culvert sample,
analyzed for total chromium, arsenic, and zinc
. . 3 discrete locations & 1 Discrete samples total chromium, arsenic, zinc.
2 W D . ; ’ ’
1989 aste (Direct analysis) composite sample Composite analyzed for HSL organics.
1989 2 Waste (EP Tox) 6 EP Toxicity for total chromium, arsenic, and zinc
Total and hexavalent chromium, arsenic, zinc, and
1989 ? Seeps 1 select leachate indicator parameters (ammonia,
BOD, etc.y
Total and filterable chromium, hexavalent
6 pairs of wells on 2-4 chromium, arsenic, zinc, and select water quality
1989 2 Groundwater P ecacions paramelers (chloride, sulfate). Wells 18, 3, 3D,
6S, and 6D alse analyzed for HSL organics during
one event.
1993 ° Surface Soil/Waste 9* TCL Organics, TAL Inorganics (no Cr*® analysis)
1993 3 Surface Water 3 TCL Organics, TAL Inorganics (no Cr+6 analysis
Noltes:

'= Sampling/investigation performed by Recra Research
'z Sampling/investigation performed by O'Brien & Gere
- Sampling/investigation performed by Malcolm Pimnie
* = Eight locations plus one duplicate
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ANALYTICAL SUMMARY

TABLE 3-1

Peter Cooper Markbams Site
Dayton, New York

Typi;Lmnz]:lion Mutrix Parameter Quanary ¥ Collected Sumples
Groundwater (18) wuter TCL VOCs™ 18
(first sampling =vent only) L TCL S_VQE_{” 18
| TALMewls"™™ | 18
Hexavalent Chromiu ***! 18
Alk (bi-carb) 18|
Alk (carb) 18
Ammonia 18
DOC 18
Mitrate 18 Shallow = MW-1S, MW-2S, MW-3SR. MW-45. MW-55, MW-65. MW-7S. MW-85. MW-9S and
Sulfate 18 Deop = MW-1D, MW-2D, MW-3DZ2, MW-4D. MW-5D, MW-6D, MW-7D, MW-8D, MW-9D
Sulfide 7[3
| Ferrous Iron'® —2__
B DS [
I TOC 18
| pH 18
| Specific Conductivity 18
| Dussolved Caypen 18
Turbidity 18
Ouidation-Reduction Potential 18
Groundwater (18) water COPCs as determined"” 18|
(second sumpling event) B Arsenict™® B 18
| _ Chromium i | 8_
Hexavalent Chromjum " 18
2 Same as above
| s
T
.18
| Turbidity _ 18
Oxidation-Reduction Potential 18
Wetland Surface Water (43 water Arsenic'® s
(first sampling event) Chromium'™ 4
4
3
Alk (carb) 4
B Ammolia ETD T
L < Surface Water #1,2.3,und 4
Nitrate 4
T 1=
Sulfide 4
Ferrous Iron'™' 1
- ™S 4
TOC 4
Ferrous lron™ 4
pH 4
3pecific Conduciviny 4 Surfuce Wuter #1.2.3.and 4
Dissolved Oxygen 4
| Turbidity 4
Oxidation-Reduction Polentiul 4
Wetland Surfuce Water (4 waler COPCs as determined ™ 1o be determ
(second sumpling event) Arsenic 4
Chromium'™ i 4 Surface Water #1.2.3.and 4
Hexavalent gru?rnlum_" I ey
Ferrous Iron™ !
Ferrous Iron™® 2 4
— T TR
— Spcciﬁc_(‘n:uduc:ivily é Surface Waler 1.2 3.and 4
Dissolved Oiygen L
Tl‘rlﬁ?{y 4
Owdauson-Reduction Potental 4
Fill Piles 50l Insina Permeability 3
I Cmin Size Distribution _r i - i —”Fi]}" -
Fill Piles soil SPLP” Arsenic A
(1-2 fect below cover soil) _ﬁPl_P;(‘hm-r;:um N
SPLP' Hexavalen Cliromium : B4(4-5 Ibgs). B5(d-5Ibgs): B6(3.5-6.5 ibgs)
Arsenic 3
E.'Enum 3
Hexava Ie?C‘I; :;.\-sz ] 3
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ANALYTICAL SUMMARY
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Peter Cooper Markbams Site
Dayton, New York

T Snmpl:nm Matrix Parameter " Quannty Collected Samples
Background Surface Soil soil Arsenic & Lathe #50. 51. 52, 53, 54, 55
(0-6 inches bgs) Chromium ]
Cover SoilTop of Fill Piles soi] Arsenic L % |
Surfacs Soil e 1T A R Luthe #114.115,1L6,E17.118, [19.120,121and 137
Hexavalent Chromium 9
TOC s |
B . i ; “Fill Pile Cover Soil” - compesite of Lathe #126.118.117,114,115,137.119,121 -
Gruin Size Disinbution L
Penmeter Arcas of Fill Piles soil Arsenic 48
Surface Soil L Chromum | 4B |Luthett56,57.58.59,60.61,62.63.64.65.66.67A.68.69.70.71,72.73,74.95,96 97,98,99.100,101.102A.103.
104,105,106,107,108.109.110.111,112.113.122,123.124.125,126,127.128,129,130,131
Hexavalent Chromium 48
- TOL YK« == Lathe # 122.123.124,125.126,127,128,129.130.13)
TCL SVOCs 10
TOL 5 Compesite 151. 154, 135, 156
Grain Size Disirbuion | 5 | Compeosite 151, 154, 155, 156, XX
Penmeter Areas of Fill Piles soil Arsenic 29 Lathe
Subsurface Soil B ro—— 9 ]#95.96.57.98.99,100,101.102A.103,104,105A.106,107.108,109.110,111,112,113,122.123,124.125,126
e ————— — ,127,128,129.130.131
Hexavalent {hromium 29
Nalive Soil Beneath Fill Pikes soil Arsenic 12 B-1A(9-10tbgs). B-LA(10-11). B-1A(17-19); B-4(15-16fbgs), B-4(16-17), B-4(18-20);
(4 borings; sampled st 3 depths) Throrm | B-5(8-91bgs).B-5(9- 10).B-5(14- 6); B-6(6.5-7.51bgs), B-6(7.5-81. B-6t9-11)
Subsurface Soil i j{cxa'-ulentm_ lZ_
Native Soil from Monitonng Well MW-85 soil _Arsenic 1
(8-10 feet bgs or 2-feet abuve watcs lable) Chromium T MW-8S (4-6tbgs)
Subsurface Soil | Hexavalent Chromium I
Native Soil from Monitoring Wel Borings soil o 7 MW-9D(20-28 fogs), MW-SH8- 10 fops):MW-7D(24-32 tbgs); MW-75(8-16 fogs):MW-8D{(20-21
Subsurface Soil CnlEI;c;m;C;apumry 7 fbgs):MW-8S(6- 10 Ibgs); MW-ISR(8-14 fbgs)
mlle Distribution =y 7
Compesite Native Soil Sample soil SPLP’ Arsemc | §
from 4 borings and MW-8S SPLP’ Chromium = L 4 Borings + MW-8S
(B-10 teet bgs of 2-feet ubove waler table} SPLP’ Hexavalent Chromium 1
Subsurface Soil i ]
Downgradient Monmitering Wells (4) soil pH 4 MW-8DK20-26 thes). MW-85(20-26 fbgs).MW-7D(24-12 fbgs); MW.-7S(8-16 fbgs)
Subsurfuce Soil Manganese” 4
Wetland Sediment sediment Arsenic 14 Lathe # 84A.85.86,87.88.89.90.91.924,93.94A,150.151.152
(downstream or udjacent 10 wasle piles) Chromium 14
Hexavalent Chromium e
TOC s | Composite 150, 152, 153 __ 1
PH s T T Composite 174, 175. 176 N
Grain Size Dismh.;mT 3 5 (,n_mp_osue_ljﬂ_h—i—z 153 B = = ]
Background-Wetland Sediment sediment Aoeng 2 Lathe # 75.76,77.78.79A B0 B1 A.82.83
Chromium 9
Fill Pike Soil Vapor Bir Cﬂfbf’”_n'l_ﬂ_‘ide ]
- Hydrogen Sullide ) t [N GPZ)
Methane 1
Oxygen 7_1 —|

References

(1) Test Methos for Evaluating Sohd Wasies, USEPA SW-848, revised 1991

(2) Cude of Feeral Regulabims Chapler 40 Part 136

(3) American Socwely of Testing and Materrals

Nates

POV

@ - o W

. The hist of analyles, laboratory method and the methad detecthion himut for euch pactteter sre ncluded 1 Tubles 1.3 of the QAPP [or cach matnix,

Sample quanuy docs nol include QAAQT samples  Suiuple (requency of QA/QC sinples 15 detaled m Section 3 and Sectim 8 of the QAPP

The specific anuiytc list for the second sampling event wis estabhished as TCL VOCs. ammonge. sulfale, mitrute plus COPC metals.

Metals analysis will be for Tolal metals. Metals analysis will be for Soluble metals when water wrbidiy 38 licld measured grealer thun 50 NTU

Per Method 30604, Mg in a phosphate bulTer will be ndded 10 the alkaling extraciion solution w suppress oxidation of soluble Cr (111 1o Cr (V1)

Ferrous iron snalysis will be conducted 1 1he field

SPLP: Syniheue Precipranon Leaching Precedure. Exiracuon by Mahoed 1312
Soil samples 10 be inulyzed for Mouganese will be require modificd exiraclion method usiug NH,OH-HCT in € 1 molar HNO,

Liachute will be analyzed by Methed 60108

Actonyns:

Alk (bi-curb) = Br-carbonuie alkalmiy

Alx (carb} = Carbonate slkalmiy

Thgs = feet below greund surlace

ORP = Oxudation Redction Poteutial
VOCs = Volaule Organwe Compounds
SVOC = Semu-Valatile Orgame Compounds
TCL = Target Compound List

TOC = Tatal Organic Carbon
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Table 3-3

SUMMARY OF QA/QC SAMPLES

Peter Cooper Markhams Site

Dayton, New York

&= Geomatrix

Sample Sample Sample
ID Media Location
\Matrix Spike/Matrix Spike Duplicates
110801177 groundwater MW-7D
42202187 greundwater MW-9§
120301183 surface water Surface Water #3
42502214 surface water Surface Water #3
100401008 soil MW-8D, 20-26 fbgs
100501012 soil B-4, 4-5 fbgs
100901018 soil B-5, 4-5 fbgs
100901022 50il B-6, 5.5-6.5 fbgs
101001054 soil Lathe #59
101001055 soil Lathe #98
101001075 soil Lathe #103
101001093 soil Lathe #111
101101096 soil Lathe #119
101201118 s0il Lathe #122
101501120 sediment Lathe #94A
101501133 sediment Lathe #89
101501139 sediment Lathe #82
\Duplicates

11601165 groundwater MW-85
11601166 groundwater Duplicate for MW-8S
11801178 groundwater MW-7S
11801179 groundwater Duplicate for MW-7§
42302198 groundwater MW-85
42302199 groundwater Duplicate for MW-8S
12301184 surface water Surface Water #2
12301185 surface water Duplicate of Surface Water #2
42502212 surface water Surface Water #2
42502213 surface water Duplicate of Surface Water #2
100501011 soil B-4, 4-5 fbgs
100501012 soil Duplicate of B-4, 4-5 fbgs .
100801015 s0il MW-78, 8-16 fbgs
100801016 s0il Duplicate of MW-75, 8-16 fbgs
101001031 soil Lathe #63
101001032 soil Duplicate of Lathe #63
101001052 soil Lathe #60
101001053 soil Duplicate of Lathe #60
101001073 soil Lathe #103
101001074 soil Duplicate of Lathe #103
101001094 soil Lathe #111
101001095 50il Duplicate of Lathe #111
101201106 soil Lathe #130
101201107 soil Duplicate of Lathe #130
101201116 soil Lathe #123
101201117 soil Duplicate of Lathe #123
101501137 sediment Lathe #81A
101501138 sediment Duplicate of Lathe #81A
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Table 3-3 )
&= Geomatrix
SUMMARY OF QA/QC SAMPLES

Peter Cooper Markhams Site
Dayton, New York

Sample Sample Sample
ID Media Location
[Equipment Blanks
110501159 waler after MW-9S/before MW-4D
110601164 water after MW-2D/before MW-8S
110701172 water after MW-1S5/before MW-1D
110801182 waler after MW-65
42202189 water after MW-9S
42302195 waler after MW-1D/before MW-18
42302197 waler before MW-8S
42402204 water after MW-7D
42502210 water before MW-5D
100801017 soil after MW-78S, 8-16 fbgs
Trip Blanks
TB110501 water -
TB110601 water --
TB110701 water --
TB110801 waler --
TB042202 water --
TB042302 water -
TB042402 water --
TB042502 water --
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&= Geomatrix

TABLE 4-1
SOIL BORING and STRATIFICATION SUMMARY

Peter Cooper Markhams Site

Dayton, New York
S e
Boring El::ﬁjf:n Cover Soil N:Za‘s:,;f:lgm Glacial Outwash Lacustrine Unit
ick ! J Unit Thi ! Thickness (ft
Nuumbor (fins) Thickness (ft) Thickness (ft) nit Thickness (ft) ickness (ft)
Monitoring Wells
MW-1D 1309.53 2.0 1.0 12.0 >22.5
MW-2D 1313.91 2.0 0.0 8.0 >26.5
MW-3D2 1312.78 0.0 1.0 10.0 >31.0
MW-4D 1312.87 0.0 0.0 11.0 >23.5
MW-5D 1302.78 0.0 0.0 8.0 >23.5
MW-6D 1313.79 0.0 0.0 18.0 >11.0
MW-7D 1309.39 0.0 0.0 12.0 >20.0
MW-8D 1300.98 0.0 0.0 8.0 >20.0
MW-9D 1311.64 0.0 0.0 9.5 >20.5
Soil Borings
B-1 13174 0.0 (6.0) >8.0 NA
B-1A 1314.0 4.0 5.5 9.5 >1.0
B-2 1314.9 0.0 (4.0) 0.0 NA
B-3 1314.5 1.0 (3.0) >6.0 NA
GPZ-1/ B-4 1327.7 2.0 13.0 >7.0 NA
B-5 1311.8 2.0 8.0 7.0 >3.0
B-6 1316.0 5.5 1.0 >6.5 NA
Notes:

Parentheses indicate that only Non-Waste Fill was encountered during the boring
NA- Unit was nol encountered during soil boring

ft = feet

frns] = feet mean sea level
> = greater than

I\Project¥007603 Markharms RIFinal RI Report July 2006\Report Tables\Table 4-1 Stratigraphic Surmmary Page 1 of 1
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TABLE 4-4 .
z&= Geomatrix

PHYSICAL PROPERTY DATA SUMMARY

Peter Cooper Markhams Site
Dayton, New York

Fill Piles
Grainsize Method Sample ID 9 gravel | % sand Yo silt % clay
ASTM D422 [ "Fill Pile" (Boring B-4) 7.7 527 254 14.2
Method Sample ID pef Before pef After
Dry Density ASTM D3080 ST-2 (Boring B-4} 46.7 46.8
ASTM D3080 ST-3 (Boring B-6} 61.1 54.4
ASTM D3080 ST-4 (Boring B-3) 51 50.2
Method Sample ID pcf Before pef After
Water Content ASTM D2216 ST-2 (Bor?ng B-4) 782 86.3
ASTM D2216 ST-3 (Boring B-6) §2.2 88.5
ASTM D2216 | ST-4 (Boring B-5) 348 388
Cover Soil/Top of Fill Piles - Surface Soil
Method Sample ID % gravel | % sand D silt % cla
Graiosize |\t pagp | Composie - "FillPile | ¢ 448 237 52
Cover Soil”
Method Sample ID centimeters per second (cny's)
Hydraulic ASTM D5084 ST-2 (Boring B-4) 29E-5
Conductivity | ASTM D5084 ST-3 (Boring B-6) 5.1E-6
ASTM D5084 ST-4 (Boring B-5) 7.8 E-5
Method Sample ID % Total Organic Carbon
ASTM D422 Lathe #114 1321
ASTM D422 Lathe #1135 11.21
ASTM D422 Lathe #116 13.2]
TOC ASTM D422 Lathe #117 221]
ASTM D422 Lathe #118 b.1J
ASTM D422 Lathe #119 257
ASTM D422 Lathe #121 4.51]
ASTM D422 Lathe #137 421
Perimeter Areas of Fill Piles - Surface Soils
Method Sample ID % gravel | % sand % silt %o _clay
ASTM D422 Composite 151 21.6 41.5 303 6.6
Grainsize ASTM D422 Composite 154 3.6 339 514 11.1
ASTM D422 Composite 155 255 46.9 21.6 6.0
ASTM D422 Compaosite 156 15.6 40.5 34.7 9.2
Method Sample ID % Total Qrganic Carbon
Walkey Black Composite 151 3.6
TOC Walkey Black Composite 154 1.4
Walkey Black Composite 155 1.8
Walkey Black Composite 156 12

1.\Project007603 Markhams RI\Final RI Repon July 2006\Repon Tables\Tuble 4-4 Physical Property Data Page 1 of 2



TABLE 4-4 .
&= Geomatrix

PHYSICAL PROPERTY DATA SUMMARY

Peter Cooper Markhams Site
Dayton, New York

Native Subsurface from Monitoring Well Borings
Method Sample ID % gravel | % sand %o silt % cla
ASTM D422 MW-3SR; 8-14 {bgs 27.1 56.4 122 43
ASTM D422 MW-7D; 24-32 fbgs 0.0 18.7 74.3 7.0
Grainsize ASTM D422 MW-78: 8-16 fbgs 8.8 61.6 24.1 5.5
ASTM D422 MW-8D; 20-21 fbgs 0.0 29.4 67.6 30
ASTM D422 MW-8S; 6-10 fbgs 9.8 29.5 55.7 5.0
ASTM D422 MW -9D; 20-28 fbgs 0.0 5.0 82.8 12.2
ASTM D422 MW-9S; 8-10 fbgs 10.0 59.9 23.4 6.7
Method Sample ID meq/100g
9080 or 9081 MW-3SR: 8-14 fbgs 8.1
9080 or 9081 MW-7D; 24-32 fbgs 2.3
Cation Exchange[ 9080 or 9081 MW-78; 8-16 fbgs 4.0
Capacity 9080 or 9081 MW-8D; 20-21 fbgs 09
9080 or 9081 MW-8S; 6-10 fbgs 5.0
9080 or 9081 MW-9D; 20-28 fbgs 19.2
9080 or 9081 MW-9S; 8-10 fbgs 5.3
Method Sample ID % Total Organic Carbon
Walkey Black | MW-3SR: 8-14 fbgs 0.24
Walkey Black | MW-7D; 24-32 fbgs 0.48
ToC Walkey Black MW-75; 8-16 fbgs 0.48
Walkey Black MW-8D; 8-10 fbgs 0.40
Walkey Black [ MW-8S; 20-21 fbgs 0.28
Walkey Black | MW-9D; 20-28 fbgs 1.20
Walkey Black MW-9S; 8-10 fbgs 0.48
Method Sample ID pH
9045 MW-7D; 24-32 fbgs 8.0
Leachable pH 9045 MW-78; 8-16 fbgs 7.8
9045 MW-8D; 20-26 fbgs 8.2
9045 MW-8S; 6-10 fbgs 73
Method Sample ID Milligrams per Kilogram
60108 MW-7D: 24-32 fbgs 235
Manganese 60108 MW-7S; 8-16 fbgs 400
60108 MW-8D; 20-26 fbgs 210
60108 MW-8S; 6-10 fbgs 561
Wetland Sediments
Method Sample ID % gravel | % sand %o silt % clay
Composite 150 -
ASTM D422 Wetland D 297 47.1 172 6.0
Grainsize ASTM D422 Composite 152 - 10.7 37.3 406 114
Wetland F
Composite 153 -
ASTM D422 Wetlands A, B and G 4.0 42.9 390 14.1
Method Sample ID pH
Composite 174 -
9045 Wetland F 65
Leachable pH Composite 175 -
9045 Wetland B 5.1
Composite 176 -
9045 Wetland D 58
Method Sample ID % Total Organic Carbon
Composite 150 -
Walkey Black Wetland D 1.4
TOC Composite 152 -
Walkey Black Welland F 7.9
Composite 153 -
Walkey Black | wettands AL B and G 16

1:\Projec\007603 Markhams RI\Final R] Report July 2006\Report Tubles\Table 4-4 Physical Propernty Dat Page 2 0i 2



[Jo| adeg $3uLIog (1 111 wou Sajdwng SEAY 10) S1NSIY UMM Y FoR FRRLURIRRLSTERIN0DAIN D Uedy  QHIT{RIE SHCVETA T E9A 0003201\ ]

Wi uonenuEnb a1 U SS3) ING W UONIANAP WAWNNSUL YT 01 |eND? 10 vyl 1A NEA R =

SAFANTVNO v.IVA JINVOAONI

12212p-Uou = N
UONEDI{EA BIEP JO 1[11531 ¥ ST UOTIEAUIIU0I PRI = Y

uonepiea mep Aq paidafa Sutaq 01 o1d A10w10qT] a1 AQ parrodal UONRAUIIUOD = (AN[RA)
SISIXI BLAILD OU S2IBIIpUl ~

UOTIZIURIUIOD PUNOITYIRG A1RIG Y104 MIN P SANEIPUT 44

€007 J2quwadac] parvaos ‘adwes uonuuaguoy ¢
($00Z) 19 p dr ) 10) (SOY L) S1ROD uonmIpawdy Lrununal] ¢ uorday
Vdd ST PUt (R6G61 2uUnf) SAN|EA 22URPING PUR SPIRPUTIS AN JAIUAL 1URIQUEY (SDOL) SIS IURPIND [RUOTIEIIA () PUE [EIILYII L “IACAN JO UOSIAIT DS AN WOLJ S| BLISTLLD 1910MPUnoLs 't
" (9661 AIN) JAIEMPUBOID 01 UONTIBIN
10] $12A57 BUIUSBIIS 110§ ILDUSO) ‘IIURPMS FUMIIIIG 10§ YT "$ ) PUB (pOOT 12401IQ) [0S [RLASAPU] J0) (SOY L) 51200 uonempauay Arununalg 6 uorday vdd ' "(re6! Lenuep) jlog ul
UONRIIUAIU0Y) S|PIA AAESH pUnolfNaeg v UIASE] JO) GR(p# WNPURIOWIY 3OUEPING JANEASIUILPY PUT [EIIUYII], ‘UOHBIPIWAY [FIUSIUONAUT JO UOISIAI DTS AN WO S1 BLUNUI 10§ ¢

$2[AJDS UONEPI[EA PIR(T AQ pauLiopad UONEPITA PIED 9,00 ] 193133 sSuONTaijienb ming 7

"L 108 ||T 2404T S| LONRNUIIUOD SALIIPUY "1 JMeld uo papiaosd suoneso| spdweg |

53108

n o1 mn ot ree - - o1l 0s WRTWOIY ) JUIBABXIH

0101 97T [LLe - - 000SS 0s wnuorys

A4 fn ot n o1 - - §¥00 Y4 INUISIY

Dud 004 I Iad sturadoaonuy

, PHAIILD J2IDMPUNIOID) ‘STeI9IN d1dS|

A (N 990) A (N $9°0) L PN §9°0) - 8¢ ¥ - WNIWoY Y 1UI[RAEXIH

06£9 06+ LDO0ZIE/0L88 81£01 8L 8¢ oSy Qb - 1 wnmwoyy)

[ 9°¢9 [91s [re ['8 91 AN 6T 91 AR SILER

wel3oy

Jad smieI3MNU ‘S[BI3IA [810],

100%/6/01 1002/6/01 100T/5/01 12477 12477 Sdd punosdyovg AU

o600l 810106001 11erosoei punosdyavg | Suniaarag 6 A 45¢4]
$39[59-5'S 9-9 s3qf 5-p ‘54 s3qf 5-p ‘g ns nos vdy vorday wiasvyg
| D2123]107) 210(] puv ‘% voyporfyuapy aydwing ‘uonproy ydung § DM j108
IO MaN ‘uojieq

g sweyyaey Jodoo)) 13394

SONOY AT1d 1T WOdA SHTdIANVS TTId ALSVAM 04 SLTNSTH TVIOLLATYNY
X111BWOIL) S

1-S91qe]L



LJo g adey

“(p661 Ammmr) jl0g

1t uonemurab oy

1553] Inq "] L

119313 WUAURNAN A1 01 [m0ba 20 uryl J21e3 anRA B = [

SN[TA U UO113313P (1l patiodal {p21a212p 101 ING "10J PIZA[FUR SPas WAWIR = |

SSYTDTYNO VEYT DINYDION

RaRp-Uol = (N

UOHIRINISANIOI PUNOJTRITQ RIS NI0 A AN P SIIRIIPU 44

(9661 £Iny) Lammpunony o) uoneIBy 10} 5124] Sus10S |10§ LU0 *2AMPING FMUIALS 10§ VA S FR (FD0Z 1990190 (10§ [PLUSNPU] 10) (SDYJ} AmD uonrmipsway Amifwlasd 6 uoi3sy vdd N

RIA2U0Y) STRIZIN AAR3} pUNoISYoRg VS Wased J0) 90ty WNPURIOWIS [ 20URDIND) SANRLSIUILPY PUR [ROTIYI3 | "UOHIRPAILY [TINAWTIONAL Jo uoIsialg] IS AN WOy S| BUIUI 10§ ¢

$301413G UOIRPIt A TIn AqQ paudopad uonrptea ©iRp 3500 [ 19831 suoyRolienb ve 7

“RILRILI [10S [[R 3A0GR §1 UOHRIUSINOD §2II] [ 27|} uo papraosd suoneoso) Ajdumg |

30N

[v9C {951 [t [81¢ res 0T 8IEM 8L 8¢ 419 w0 - 570 Wy

s 49 85 I'L n+i '8 ['8 01N 6T o1 T AREY oLuasy

welgo[n] J1ad sweadinu ‘s1e1agy (210 ]}

1007/S1/01 1007/51/01 1002/81/01 1007/S1/01 I00z/s1/01 1002/S101 jaaoy 124y Ddd punosdyong S MATISUOT)

SFIIOSION FEITOSTON EPITOSIOI rIIosIor IFIT0SI01 FEITOSTON | punosdyong | Suuaarsg 6 Vs
0S4 207 Is# ooy | go4 aYmy Fo# A1 S5 Iy 64 ] ng 1oy uoisoy 1433503}
, PArag0) 210 puo ‘% woynatfipuap) dwng ‘uoyviroy spduivg ¢ BU3IL) 1HoS

X111BWO3N) S97Z

HIOX MAN ‘UoIABR(]

7-5 919qBL

31§ sweyyegy 1adoo)) 13134

SATAINVS TIOS HOVAUNS ANNOADHAIVE HOA SLINSTH TVOLLATYNY




110198y sadums 108 13407 a(id (114 Jo do], 10} 530say [RNAIRUY €-C AGP 15w H0d2MGO0T AIN[ HOdIY 1Y IFULATE SWEURPI £09L00N9{0IdN ]

rnb au urp §53| S13|RS3L A NG EUATUD U

P12 $129W pnodwo = uolm 10 pawinsst si asuodsal | § k2l s sptinodwos pal U2 UL 1212 DNyRA PRATWIISA UR = [

SHIETTYNO YLYA DINYOUO

“an]ea MU UONFAIP i paizoday “pRioRiap 10w 1nq “uof pazd|rue sea punoduiod = N

REETETEH

30 20uasaid 21p 01 anp pauodas 100 10 PSS d0jeA = 9

SATETYNO YLV JINYOAONI

PUZAImIE U = YN

UGNIRPIRA RIRD JO 3|0SA) £ ST UONRIUAZNGD pagsalal = §

13213p-uoU = (N

uorepi(ra mIRp £q p210afa) Buiag o1 soud Aorsogr| ap Ag pautedal vonrueonoa = (anpra)

SI51%3 BLAIUD OU §21RI

(OIS0 PUNOIIRONG SIMIG HIOA MBN B EIRDIPHL 4

£00¢ $quiaa(] p=i2a||oa “s(duues nontn|uo) “p

(9661 AfN[} J20mMpUNOLD) O LONRITL Y 10) S|4 JUILZADS 10§ OUUAN "20URpIAD FUIUSAIIS 10§ W4T 'S’ PUE (H0OT 1390100)) (10 [PLISOP] 10} (5033d} 51700 LonmpAwayY AvtRul{alg § 1013y vda ‘ST

‘(peel1 Amnurr) (105 1901107 s|miR |y Kamal piRoiyIng y§M] WaIseq $0] 9pOPA WAPURIOWALY 2DURDIRD) AANTISINUPY PUT [EIIUIAE, 1PA1U3Y [FINSWNOLIANT JO UOISIA] JTAS AN Woy) € FuAIL2 10§ f
SAJIAIRE UONRPIRA IR g pauuopad tonepiea mIRp 3,00 19913 suonesynenb ring ¢
"BUILD [105 [|R 3A0GT §] UONRIUASUOD SAIEIPU | [ a4 uo paplaoid suonrso| jdweg °]
AN
YN I [ [y Feet [ [zl ree rri - - -- -- % “WOQIY) DB [FI0].
881 VN VN vN VN VN VN YN VN - - - - 23w woqre] HURRIQ) (W0
0181 VN VN VN VN ¥N YN VN YN - - - - /AW U0GIED) SURTIO) [FI0), JqEIE]
SAIIWRIE] J3Y10
L1 €€9ra(N €02 | M (N 8y'0) [T 81I/H(N 680N, SN 1S°0) | A (N v7E) L81SAN 90 [N 931 [,89/9(N €60} | (N T9D) - 8¢ ¥9 - WNIOIY ) JUa[eARXaH
I DORTTT DOT6T DTIT | OO0BTAD0ESY | LOBFIAOFTT DOTET | 00EE EO0TRT 0008T | (IB0T/006SE OFEC | 8i€0 2L 8¢ (US4 w0V - €71 WNMIOIYT
£56 691 'L '€l €01 U1 B § bl RS <6 '8 01 ON 67 91 w1 ¢ ULy
. meldo[ry 13d sweIBInu Sy {BI0L
100T/T1/01 I100Z/11/01 | I80T/11/01 10011701 | 100Z/1X701 | 100T/11/0T | 100/ 11/61 | I00TIIOI | I00TA01/01 {2477 12477 D¥d | punosdyong 2 WITISHOD)
L6010TI01 960101101 | T60I01101 890101101 | £90101T01 | 990IQIIOT | S9BIOIION | #90I01101 | L€0I00101 | puncsdyang |Jutuzasgl 6 v§n
oTr# iy GIIp 2w | JTTI# i | LCIg T | 9ITgayimy | SHlg o) | pllg oyio] | LI1g 90T | RILE oYIT] nsg nos uorday wtaIsugg
, P21221100) 2m (I prv ‘wonpafipuapy ‘oo apdung ) fog

HI0A MaN ‘uoyieq
211§ swegyae[y 19doo)) 119 d

X - J1eWoO? U Iﬂ SHTId T4 40 dOL NOAA SHTdINYS TIOS HHAOD ¥0:A SLTNSTA TVIOILATYNY

€5 dqe],



£Jo | Ay EIETRITAS:

TN 20) SRS PRI G PUR g SIS odahoooz A7 veday sy Soery v

[ ne nol nii ng ol nei N 61 N9 naor 0Ny 000t h AUIZUIGOIO|YILL 4T |
nst ne not net ne Nnol [ nael noai noi - 0z - aundoadolopya-¢-owoiqug-z'
nsl ne naoi nil ns nal nst n 6l nai noi 1 0Lg - SUITUIQOIOIU-E |
n s neé n ot nai ns nol N &l nel N9l N 0] 0z LA - AdTUAQOIONAT-p |
ner, ne naoj nut ne . naot nsl ner N9t no1 - £9 - AUAZUIQOIONYN(-¢" |
nsi né ngr . 3 nit Nne not sk nel 09l N0l -~ 000¢T .- (auawin) auazuaq fdoados|
ns1 6 Qo] N1l N6 Nn ol st N6l N9l N0l - 8700 - SURYROWOIQIC T |
nei no 001 oIl ng 0ol nsi [t 61 09I N ol - 2] - ‘ 1012 1Anqua) [Kye
nsi 06 nol Nt neé N ol re N6l [ re - 0002 - SURIALIDIONL 0101 L )
[181 Nneé not niu , né N o1 e M6l {9 rg - 01f - UYL AALOJON|JIPOJO A
nst né noi nit ne nor nsi 160 noi nol 0L'0 08T - AU 1S0JOPL- T ] -SURY
Y 6 Nol nii ne . nor nei N6l nai nol or'o 0Lt e _ SUSI[I20L0[UIL]-Z" | -5
nei ns nol nit ne n ot nei N 6% naol noj 012 0cr. - S3UAAY (2101
nel ne nol nit neé not nel nael nat not or 0oLt - 3UaLsLg
nel né L N0l n né N ot nsi 6l nal naot £l 0z b aunziaqLiyry
01 (16 N ol NIl ne nol (1891 61 _ 9l 0 0§ o1 L%y d BUIZUAGOIOH] )|
nsi no nor nii neo no1 nsl neél nol 00l 0£00°0 €60 N QUTYINOLO|ITNR - T
n sl ne nor nit N6 n ol N n 61 09t nol zl 0z¢ - e
N sy ne not nit ne naol nei nel not Nnot 0900 e - X N ILNIDOIO[YITIA
nsi ne not niit ne nor nsi nel RE] nol s . s e (auoay 10q A3 s SUAUPXIH- 7
N (20013 [AINGOSt [AIF)
n g1 ns not nit ns nol nsi n el nol nor - - AT UIOH
R nsi it6 1 01 (1NN no not nsi no! noi n ol 080 e tuinjoutol gy
nel ne nol 0 no noi nst 61 noi ot 000 B 2uadoudotopal(-g -
nel ne nol o ne . nat nel nel noal not Q€00 - | Pugzsg
i neé n o1 ni nes 0ot nsl neél noar not 0z0'Q - SUPLI20IONLL-ET |
nest ne not N N6 n o1 nsi nel nal 03 QL OrQ -~ ST HUOIOL KO
nst ne nol niil ne N0l 1Y neél a9l 0 0t 0900, - A0
nesi ne not :.: neé 01 0151 nel 0ol 1901 F000 - ) auadoidoron-¢71-51)
nei neé not nit ne not nsl n 6l nel no 0e00 - aurdoidoronRI-z' 1
nei no naj nii neé nol ng a6l R oo ] -~ ARSI POtLOL g
nel ne naol nil nsg 101 ngl 6l 09t nor, 0£0'9 b 3puoNRTN | Uoyin D)
(189 16 0 01 0Ll Nne nol nel 6l nol nol . 0¢ = BUPLPIOIONILLL- {7
408 nrl 161 N 11z net noz nel nel . nol nor - h (20012 |12 A2y JuoUEIng-g|
[ ne .01 0l neé not . nel nét n9i nor 0000 - PURII2OKNIT-T']
[T neé N ol Nt . a6 not nel n gt a91 not 090 - HR{OI0N )]
net né 0l nil 6 91 . nsl nel nai naor [%4 - X AMRI0IAT-[L
nsi ne nol nr ne N 001 sl nel net [ 0900 . = U [T
nsi e not nitt ne nol nel 16l not n ol 13 - 3PUINSIQ QR
[N naoig N 04T N Qsg ] 061 N o8l nesi nws N9l N ot 91 - EXCEEN
nsi ne nol nit ne noi nel 06l nol not 0200 - SPLIOJY I AUNAA]
n <t a6 nol nit ns nol nsl nel 0ol nol - - auria0lo|y )
sl ne 001 0 né . nol nei 06l B nol 0109 S0 - . apuoy [Xur A
mnsi e [N 01 mn _ne mnor ., mnei | 16l [N 9% n ol 070 £l - (3pruoiq [&12N) Hmijiauioniolg
nst no nol nn . ne nol, [ . N el n9 not - .92 - SUPY 1SS D)
w.=w._m..__u_ 13 surerfosonu|
sspunodwo?) suedaQ) aleoA
1007/TH0T 1002101 onreigt 1000/71/01 1opereinor FOOZITIE 1002801 100T/TH01 100T/T10T 100T/Z 1707 pary Dyd punoiSypog S Hangsuo))
BITIOTION S11102161 erozIor 11102101 601107101 901162161 POLIOZION 0Ho0zI0! 001107101 860702101 | Tuiwanadg 6 ong
ZLI§ o] L2140 STi#aymy plg AT IE14 2wy EL# 241 YE 4 oy LTigoymry 8Ty sy 6T 14 2y nes w0 3oy /VS[) wadrseq
[ PRRA0D 3w pun g uonvafiuapy adwns “wonwoy aduing (o) pos
RI0L maN ‘UojLeQ
g sweIe 13dooy) 1n3g
XI1JI1BWOD ni.u % STTId TTA A0 HALAWIYAL WOHA STTINYS TIOS TIVAUNS MO SLINSTH TYILLATYNY

P-S Aqe],



€Jozateg

ey ay sapdmg oy s

< N NN AT §-¢ PUT 45 IR

L WO OE SInF ueday

LATA ST COuLOmdaliy ]

n o1zl N 0re not6 N,0001 1 006 N 0f6 0091l N 00e1 nosll nols == i P aUL(IuroIN €]
naoeizi 11 0r6 11 0£6 n ool N 006 N 0L6 neoTl 1 00g! N 0811 nois . K]l ] SULIURAINN- 7]
i1 06F i1 08¢ i1 0Ly 1 00% 1 09% noLe ree [ 97 [ iF N 0LE +8 061 = alrpydey)|
N 06% N 08¢ A 0Le 1 0oy 009t noLg rans re [ or N oL = 001€ = JouandiAa -t
N 061 N 08¢ 1 04¢ 154004 1 09¢ N 0LE N 09r N 0Z5 0oLt {1 0LE ] 0001t - tovaydif e -7
11 06F N 08¢ noig 1 00v 0 oE N 0L 05 0 0Zs 0 0Ly 1 04E = - - EE LT A e
n ooy n08g N o0Lg a oor 11 09¢ noLe 0 ot 0 0z§ 1oLy N oLy 050 0031 - R 2ug10ydos)|
noer N 03¢ N oig 11,00% 0 09¢ N oL ror nozs 0oLy NoLg [dl I'Z SualAd(pa-¢ g [ louspuy
1 06t _ N 08¢ N0 N oo% N 09t LN 0LE N 09 N 08 N oLt N OLf 050 0zl - UM I0IO[IRXBH
N 06r N 08¢ N0LE 1 007 1 09¢ noe 0 wr N 0Ls 0oLy N0LL 00v 00LE = 2031 pritado] 24 2010[5 XS H
N 06t N 08¢ N oLt n 0or 09t N 0L 0 09y nozs oLy noLY QT it = SUSIPPINGOI0|YITXEH
N 06 N 08¢ N QL€ N oov 0t N 0LE N vy noze noLk NoLe 0C. 1] -- UIZTUAGCIO|YIN XS H]|
N 06¥ 08¢ 1 OLE, n ooy N 09¢ 00LE 0.0 nowy now N oL 09% 00092 . - ) ETEICHTE]
ris N 08¢ 1 oLg n gor 1 09¢ I6s ror n oy reg NQLE Q0td 00028 s [usyuron| |
N 06¥ N 08¢ N oLt 1 00y 0.09¢ N,0L¢ N 09y nocs n oLy noLe 00001 000sT - aepeyd 1£190-1-1]
n o6r N 08¢ 0Lt n 0ot 09t noLe n ooy n0zs oLy N 0L L0000 ,.079 - AN (-G
n o6v 1 08¢ N oLt N 00t N e n oLy n v nozs noLr noLe ~ 30000 0TI i AUAMOW UL
1] 01 0t6 N og6 0 0001 N 06 n ots noeolt N 0oLl nogr .N016 0£0 [} - jouadomug-p°g]
10171 N or6 1086 10001 11 006 N 0t6 noeoit 0 00gl 00811 nois . = h 193y d) Aijaau- -0 R -5,
0 06y 11 08¢ oLt n ogr n oot 0 0Le noor nozs | noLy N 0Le N 000001 -- aweqqd Kipaung
N o6r N 08¢ N OLE N ooy N Q9% M 0I5 n oor 028 N oLy N 0L 06 i) - ouand A (137,
N o6t 11 08¢ Nnoit 00t no9e N 0t6 09t 1 00£1 1 0811 Noif - 000001 -
N 06% 08¢ . NoLe N ooy N 09¢ n0Le n o9y N azs noiy Nnoit 0l 0081 -
N 06% n o3¢ N 0Lf noor n o9t 0 0LE nogy nots N oLy n oLt 0L000 R -
N 06t N 08t N QL 1 00% N o9t NoLe n o3y N ozs N 0ir Noit 00£2 Q0029 .
N o6r N 08¢ 0 0LE n ooy N 9t 0.8 nosr nocs N 0Lr NnoLt . 001¢ -
n 06r 0 08¢ 0 9Lt 00t 0 09¢ 008 01 09% nocs nowr 10LE 0T 1T0 - AU3PIR(Y T joZURgI(]]
N 06% 0108t 0 0L 0 00r 0 05¢ fre f.rg N0z8 reg noLe 1 01t - auasiig )|
nost 0 08¢ N 0LE 0 00t 0 9 N oLE N or nozs noL . [ARVAY 90 98 b Aozeqr )
N o6y 0 08¢ N oLe 0 00r. N 09e noLe nor nozs noLr . NoLe - 000001 - e srjoid y
n o6k N 08¢ n oL N 00t n 09¢ noLg n oor noes nocy N 0Lt - - -- 1oy |usyd | aandorony -
N o6t N 08t NOoLE 0 0o N o9t noLe n ooy N o noir noLe or 0T - [evagdoiop) )]
N 06V N 08€ N 0LE N 007 N 09¢ n oLt N 09 N 0zs f0LY N 0Lt - 00057 - (auapeydviionol - 1aq)
suzprpdruoiop)-z
M 06v, 08¢ noLe 1 0oy n e noLe n oor nozs it OLb NnoLe - - - £-010[U)-p
0 06t 0 08¢ 0 0LE 0 00r N.09¢ noLe n 0o nocs aoLy noLe 0Lo 005¢ - UROION )1
0_06v 1t 03§ 0 0LE 0 00r N 09€ N 0Lt nooy 00z 0.0L¥ N 0if 0£6 000001 - owpepyd [ [King
1 06t N 08¢ N 0LE T 00y n,09¢ N oLe n ot noes noLr NnoLt - - - 1aia (Kuayd | Ausadoutorg-4
N 06t N 08¢ [ 0 00% 0 09t N oLe N ooy noee noLr noLe - ot - awprnd GAxanAys-gisig
n 06k N 08¢ noLE 0 0o 1 09¢ N oLE N 09v N o0zs n oLy N 0LE - FL - [(EENOELCETNEETERASTY
) (aurdoadosopiy g0~ 2"z
0 Goy nose noce n ooy n o9t now Ny nocs now noLe 0r000°0 L0 - Empia [AL30La)t) 37 bl ¢
N 06y N o8¢ N oLe n oot N ooe noe 0 09r i 078 nocr N 0LE - - - AURI[ILIE AX QLSOO - T TSI g
11 06F 1 08¢ 0.0L¢ N 00t 1 09€ 1 0it N 09y 1 0F% 0Lt 0 OLE - 05€ - ([ uay 117 [Auaydigy
1 06v (113 [ 0Ll [ ol rev N 0LE n o9y 108 0Ly N0LE - 00029 - pAlapirzUag
t 06¢ 0.08¢ N QLE n oor N Q9% [iL fIL L1 Lre N0LE 0R [{40] - ouaikdiejozuag]
i 06 N 08¢ 0 0LL 0 00F 1V 09 1 0L {33 11.0T8 [ now - - - suakidiFiozag
N o6y N 0’E N oLe 1 00 09 1 OLE Iir 1 0% I BT naoLe (33 12 - SUNAFUTLION| Y )07 g)
rer 1 08¢ N0Le (1 00F 0 09L (il [l [t Ior noLe [ 4 - sualpurIonyi qlosuag
1l U6 n 0gs N oLg N 00F no9e [T [LT 0 0T8 11 OLF NnotLe o7 1T i
0 06F N 08¢ NnoLe 0 0oy 0 0% 004y 01 09% n 0zs N oty NoLE - 8L b
N 06¥ n 08¢ N 0Lg N oor N 09¢ N0y 0 09% N 0Zs N gL note 000Z1 000001 e ETEETT
n o6t n 08g nowe n_oor L noet N oLg 0 v nogy noLr NnoLe - e - ouaydoray|
N 06 N 08¢ noLe n ooy n e N oLe 0 0%t N ot noLr noLe - - - A2y densdy]
N o6t N 08¢ Nnoif n oor n o noLe (80,4 nozts noLr nois QL8 000627 - Suaideuasy
e oy ssd suerdoasm
spunod win) smediQ e A-1uag)
73 ree [ 6l 185 umot(|
[ N (OO ¥ UAsOIRU (]
RLNIE 87 [ NTe 9) o (Nfd 9) EIEES M (NIg 21} N 6) TN 9) UExIY
e oy ST swerEnsm
‘spunodurs?) paynuapy A[Anewa ||
rooLe Lol 10088101 10047101 st 100¢/21/0! 1062101 1002 Tepe/eent 1602721701 1002143 12axy Did punoiSyong L JHannsue)
gLLgZiol siroion £rrgcror {Hrgror so1IoTIN Soriozied rOLIOTION ol ipetor o0iI0zEor 860107107 Fupusasag -] S
Ll vy £2ip oy Seig ey FTLE 2T T€1# 2] OET# 211} yeig 21y LT 2T STrg iy 6TI4 2407 s voifay /VSN waiseg
P1021107) 2107 pun 'y uoywatfiapy adwins oy Hduivg  PMRILED) 1108

HI0X maN ‘uoifeq
g sureyyregy 1adoo) 11ad

STTId 1114 40 HALAWIHAd WOYJ STTdINYS TIOS HOVAUNS HOA SLTNSAH TYILLATYNY

X111BWOIN) S

r-¢ 2lqel



¢ afng

(auadoudigopyoig]-§ | -umn K

1] L3130 211 U} 3R PAP013p 101 i) 4] PAATAN s (UMD = )

NI DUNQR I 21§ 104 SN F SRIRIPUL 40
Kppanaxdsan 3w gt pUm AYAL §°7 $ AUANRUNUIP-5E PUE 77 J0 3T

13 0] ¥I¥1X3 TUBILD [PRAPIABU GU) ausdisdua|ipigr-g | ) 4) SUsa samipun |

131U Wy vapdurrg [1g sompng 10y sy prndpany §-g e peg s1qrLaiqe] sz Gap uodsy T4 PN SR coygoafi

IRxAl L (e o) paidde siop pames Amgn (madady sxepy
msaid =

nso ue =

"0y PIZSEUT S pUnes
SHHIM YN0 YLFU DINYIONO

=

SHAWITYIO YLvA JINYDHONT

ez = N
a7 parIsfal = y

Ao = (N
NRNUABIS = (30[RA)

S0) 88 PUC DM L

wrep | e Ay panalu Susg o1 ool Jorogy)

£q padar

0T 1miER(| pamajjon +2
Fld) sper s

(61 AN} I3 pUneur) o et
(Pl AmmuRp) plog ul uopau:

I 10 $]3a7] Ruwsatsg (10§ 2L
2 Sitiapy (Aag pima

s 108 V3 8 1

EUTPETE

TSN [0 [ A0 <] LOULUTES §3

e 181 LLl 991 L91 961 L'8T 65Y LlE A gLl - - -- o, ‘WIWO) 2IMSIONY P10

SINIWEIL,] 21

LN 0D | SN0 | M0 990) ¥ (N 69°0) 2 (N 75°0) ¥ (N sr'o) ¥ (N L5°0) TLAN $9°0) |, 0€ElN L0l | 9 (N SeD) 8¢ 9 - WHLION ) WS RATXOH|

LOTTOEET | 0'86/9°58 (A3} PR3 £9¢ [58 9y AOSTD0R] JHIEROGEE €99 8¢ 05y 81 01 B LrxalF - 471 urano.ny

£31 i6 Lo 0'¢ 8 001 rel I’y oRE= (4 6T 9l 801 AN/fex] - € 2SI

. ] weroy 1ad swerfifi Sesg e |

n oy N,08¢ noLg [ noge noie n oot nozs now noLe | 070 9. L - [OUYdOIONILL 9’} |

notzn N ore note 01 0001 1 006 N 06 noesi N QL1 00811 nolG 0LT 00029 -t [onadoionPU -z

Ie¢ 0108¢ noLe 0 0or 0 09¢ [k [ o8 N Qes [ic 0 0L oocr 0006 - 3uAg

N o6t n 08¢ 1 0LE 01 GOF 0 09E 0 oLE n o9r N 0gs n.ocr 0 0LE 001 000001 - 19Ut

N 06t 1 08¢ n0ig 0 00F 0 09E [ N 09% n9ozs note 0 0LE - - - SUBN| R

1 OTE1 [t 076 006 0 0001 N 006 N 06 N o9t N 0oglL nosii nole 0t00 06 - 1ouaydoiojyariuag

N 06t N 08¢ noc N 00r 0 09¢ N 0LE a0or N 0zs naer n0LE 0500000 | 20 - e A80:d-U4a-050uIN- N

0 a6r 0 08¢ noLg n oor n oot 10L8 0Qr 0 0Ts N oLy N 0t€ o1 Qs¢ hl sunuelusydiposanu-N

nolcl 0 OF6 N ots N 0oL N 006 0eé noll N 0oLl nosii na16 -- - - louatidol N -]

N o6y N 08¢ noLe N 0ov 1 09¢ [ nogr nozs noLr NnoLe - - - Jouademn-g]

N o6y N 08e noLe N oor n e noLs N or noes noLr Nocg 01 g L - AWIRI2GOJIIN

N OIC[ N Ov6 1 0t6 1 0001 N 006 n 06 N ooLl N Q0g1 9081 N o6 - - - SUTTUPONI N~

100e/2 1701 100e/T10! rovere il fovereiiod rooereiiol 100zetol 10027101 00Tz [ il topereiol Jaoy DHd punoadyrog ; mnnsun))

girioziol SHIgZIo Elroiol 1roziol 60rioTi0! 01102101 rOLIOZIO wLoztor Q0LIOZI0N $6010TI01 Buuoring ¢ EL
ZTig aymry £erg oy STy 2oy FELg 2Ty LEI# 2] 0Ly Y7 9Zi# 2T LT1# 24T 9Trg 24iv T4 24y iy uoay /¥SA uaisvg
pasopoy amq puv ‘g wonufuap) aidmns ‘uoypIe] apduns ¢ PHOID 110§

X111BWORC) 97

NI0x mMaN ‘uonfeq
NS SweIey 13doo)) 1awd

SATId T4 JO YALANWMAd WOHA STTdINVS TIOS AZVAUNS 40 SLINSTA TYIILATYNY

p-€ 3qe],



zJo | adng 121U Wol) \Adieg 10§ aampms J0) SISy Endrey ¢-¢ e p-g g sajqe] Lodang00z An T oday 1y MUY gy £091 000308 |

¥ (N T50) A (N £90) AN 80 dneso [dinere  [dinsrer [dn €50 o (N +5°0) - 8¢ 9 - WNWOIYD) JHR[RATXAH]
[T 323 611 8CI ol Lzl 88 it B1EX 8L 8¢ 05t #20b - €1 wnire s
0’6 £l 9L 1'8 vl 101 L'E 6’1 ['§ 02 ON 07 91 #3C [ "€ SISV
meIdomy Jad|
SWIELINNW ‘SIERA [F10L
1000101 100/01/01 1002/01/01 | 1000/01/01 100001701 | 100Z/01/00 | 100201701 100z/01/61 1242y [24a7 oud punosSyong RLEL e
696100101 090100101 090106101 | 6S0I00I0T | 8SOIOPIOT | LSOIOGTOI | SSOIOIOI | FSOIODIOT |punosdyongl Suiussiog 6 vsn
o1y 2yimy G664 2o} 964 2Ty L5# iy B5# 2ymry I9% 24T 864 23471 654 24y Ly nes U3y tazisog
| P21231103 A pup ‘wounaynuapy ‘uoyIo] aduns £ PHAILD) 0§
A (N 85°0) Y (N 580 o (N 6¥ 0 Y (N S60) ¥ {N 6+'0) 40 £7) ¥ (0 sro ¥ (N zS'0) - 8¢ 9 . UINILUOYT 3UI[RARXIH
8¢l STl 6¢l ¥e 90t |3 el L8 81t O gL 8t 0st wxF -6 1 WInwon s
98 99 01 59 '3 6 'L 801 ['§ 01 N 6T 91 +Cl € QUS|
wWeI30[ 1ad|
sares3nem ‘sjen [#10]
100z/01/01 100801701 I0OTOI0L | T00TDIOI | I00T01/01 | I00Z/01/01 | 100Z:01/0T | I60T01/01 12427 12157 OUd punoasyng (IS0
50100101 050100101 SFOIODIOI | 9#0I00IOT | PEOTOOIOT | £POTOOIOT | ZPOTOOIOT | IFOTOOIQ |punosdyang| 3ujusosag [ vsn
094 24107 S6# ayivg L6K 40T oIy 24wy | 600 240y I a4y L4 24wy 694 24Bry ns 719§ uoi3ay uIBSuy
| P19310)) 21D puv ‘uormintap) ‘oypIoy djdung £ PHAILD 110
v(n so ¥ineo 967N 150) 4N 8T} q(N 160 AN 8so (d(N LSV ¥ Lo - 8¢ +9 - WINLWIONT) UIRABXIH
S8 £l (OLERADILT 061 £YT 68 Tl 1234 Lo 8¢ 8¢ 0sy xx0F -G 1 WMoy
8L 'L L1l 16 053 '8 o8 88 '8 1 AN 62 9l e Y IS
mEIZO[R 19
SWRISNTIUT ‘STEIIA] [RIOL
10070101 100201701 100/01/01 100Z/01/01 T100Z/01/01 | 106T/0T/01 | 10020101 100z/01/01 Jasry 12457 odd punosZyang RLEL )
0roI000! SEorooror SEorIo0ror | BEOIOOIGT CEQIOOIOT | TEQIDOIOI | QEOTOOIGT | 8ZoIOOIOI v:xﬁuﬁnm_ Burusasag 6 Vsl
894 2y oIy 2y L0104 3Ypry 94 3y FOx 240y 9% 240y Lo 3y 9014 3T ns heg uorday uaasng
PR30 2inq pup ‘4 uonporfuap] apdutvg ‘woynaoy ydung ¢ PHAILD Jros

WIOA MAN ‘uoiseq
g swewplrey 1doo) 13194

SHTId T 40 JALANWMAd INOHA SATAIWVS TIOS 3D VAANS JOAd SLTNSTT TYDILATYNY
X111eWoa0) 37

S-S 3qe L



7)o adeg 1MXULA] WOyl sAAULS 10§ 2N INS J0) SKNsAY FHK[RINY §-¢ puE p-g QI aFajgqi ) Lodsyon0T Anp woday [N 1MILR Y Sy S09L000 Ry |

601 0L '89 8014 s®™ Jo PSTIOSIO[ 31dumg

111 pim ‘7L "2 =] Jo ansothuon

1IST10S101 Adurs

¥201A19g wonepieA rirg g pawsofad noney

1 21l 1 XS VB ‘ueqie) JIuedI() 7104
To0z/s1/01 100/51/07 1002/5101 100Z/51/01 Juanjysaor)
9SIIOSIOr | SSIIOSION PSIIOSTON IsIosIor
ansoduig)) apsodwo) ansedwo)) _ apsodwio)

, PRIAFI0D) AID(] pun % uoppafyuapy apduing ‘2dEy adinpg

saouaa) I |0 aauasal X1 o1 anp panadal 100 10 PRIIAUNSA an[iA = g
AN|TA IRUT LONTNAR Nl pAueday paaatap 106 Ing “I0] PAZERIR SRM MRS = [} uor
SULIAITYND YLYA DINVOIUONI

" A IR [0 Y[ASST I 2 HONENUANMIGS pa1salEe = y
mep Bupmp payaafa Jusag o) roud Lopwioyr( s Ay paundal ol

H3IU05 = (Anra)

£007 PquIRIaQ P31291[0a “sajdums ooy

-

(9661 A1n1) 2ALMPUROIN) 01 taneIBUA 10 sl2a¥] FUUFAIS (10§ 13Ty 3ouspING BUN3RIAG 110§ VAT § N P ‘(FO0T SHI0IR0) 105 [RNSPU] 401 {034 d) 50D NolwpALay {nauminjag 6 weiioy vail 'S N
Tpb6] Amnuwe() 105 W no1nuasuory simapy Laray punoldyarg v U 10] Gp0i WALl S3URPING SaleNsUIRIPY pue [=dnn ) IPAUY |7 IUAUN0IANT JO UOISLAK] DAASA N o) €
£901A12G UOTIRPIRA BN AQ PAWopIad uomipies P 24,00 ] 13anA S0l K4
[ am|g uo papiscsd suonwao| ajdueg |
RIS [IOK |12 34045 X1 ILONENUSON <ajeatpi] VAAON
q4 (090 wm,m\MAD Ly Q) 18 LA 90N A (N Ly 0) 4 (n +5°0) M 1o - 3¢ +9 -~ UINILIQIYT) JUS[RAR XD
[ E¥e COEZT/T 0601 | 09LP/O00L 6Lt |3 X4 I'ee gIE0 8L 8t 0sv w+0F - 5§71 WINLEOI Ty
1 el 691 0'6 £9 AR ['§ N 6T 91 s« "€ Jluasty
weIdopny 12
STIRIFIIM ‘STEIA] |€10]
T062/01/07 T00¢/01/07 | I0OT/OI/0T | I00T/01/0L | I00T/01/01 | 1062/01/07 12y 12427 24d punoisysng  Huanmsue)
FGOIOOIOI | 060100I0T | 880700IGI | LSOTO0IOT | 980I0CIOI | SBOIOOIGI |pumosiyong Sutusssg 6 Vs
TIgayny | cligayioy | €Iiy 2ymwy iy ey L4 2y LK ym] s io§ uoiday uaaisog
[ P2133]102 2107 pun ‘uoymayyuapy ‘uoypdoy apduns ¢ PLAILD 10
4 (NS0 M N ero G NSO ¥ (N £5°0) AN 9ro) | ¥(N S¥0) M0 Ly0) - 8¢ 9 -~ Hinaioay D wdpeataH]|
GlL P81 Pl ey et et 61 S1g 81£01 8L 8¢ 05t 0 - &1 uniaon)|
18 59 G4 L't 99 98 1'8 98 '§ 00N 6C 91 2Ll - £ dluasly
wel30pny| 19
smBI3g[ ‘S[EIdIN 18101
100Z/01/01 rogz/o1/01 T100Z/01/0T | I602/01/01 1002/01/01 | I00T/0I/GI | 1002/01701 1o6z/01/01 {2427 {2427 o¥d punossyng Juanpsta))
FROIGOIOTN £gorooror Z80I00T0F | 086100107 SLOIOOTOI | 9L0I00I0F | ELOTOOIOI 120160107 |punosdyong Supusaidg 6 vsn
VL94 340y 99y 2y 954 2y 00ix 21T | 1014 20T | VIOI4 20T | €014 40T | POI4 34T ang nes uorday ek
| AP0 21( pup ‘uoypafiuapy ‘woyproy aydung PRI 10§
HI0X MAN ‘uolhe(q
g sweysie 2doo) 19134
SHTIA T A0 HALANITEAd WOHA SHTJINVS TIOS IDVAUNS YOI SLINSTA TVOILATVNY
X|1jewoar) 37

§-§9lqeL



101 adeg 3 |Itd 121V RILSE Wi SR 10§ TEpIsYNg 10] Y PRTAIRUY 9§ e [WiQn L 20007 AINF 14USA 1Y [FULITH W4Ty 109L00uPaludy ]

ELTUN T

UON33NAP ta PaNIAE "B bl g “In] pEzdeur s (AL = 1
nunp ualn A Sy URL SO} IRy Jlwl] UOTIINIP JURL LAY A O] [$Aha 10 U Earf anea T = [ BAN3Apuou = N
Qmuny [nnues Aijsnb S0 K 01 st 2380001 3jdnms syt =y

SYAAITYND ¥LvA JINVIHONI

(9661 £107) D 01 ManTEL Y To) $|aa Sy 10 AUAUID 20uRpInG Tuluas 108 Y §'7) PUR (HO0T S34MA0) J10S [PLASNPU] 10] (SO S[EwD) UonTI pauey Arurwiiag 6 UnFaY vda § N
Tr6G 1| £renump) 105w vonANLIIULY) SPR LaraH punaihing VST swsTa 10) 9rO Ry W W SOUTPING AATRNSITWPY PU¥ 13 L e 1aug jo I DIASAN Wols <§ PUAILD (105 ¢
<EDLUAG uOTRPLE A 1nmg Ay paumo)od ualepiea Fep w001 109 susteoyirab meg 7
VLI (JUS [T AT L UQIITNUAIUOD 53| T3P DNt purw? aojx) Sy 7)o 9 < qidap sdureg | 3pr|g uo papianad sumpoog apheg 7
TN
msgLo 11 8s0 N 6r0 oLy fnsro N gro Mmoo . 8¢ ] -- (LMIWIOIY ) URARX3[
9zl 00521 61 £l 80 843 0684 1 81€9 8L 8¢ 08y 08 - 57[ LmiLnoag )
09 56 6L 36 I '8 ] ('8 01 AN 6 91 s+ € JlUasiy|
werdeyry x|
.l,—E-w‘_H_=_-= -v‘_su—é 10|
00e/e1/01 100e/2i0r 10z iior Toverelior 100T/TH0T HeTzing oozl [oaxy j2ary N punasdyang Rronpsne )
611107101 wirwzior | priioziol | eriieziol | oriiozior 801107101 soltoziol | punosSyang | Sutwassog 6 ¥Sn
etg oy £Trg aiey Scrgaynry | rilgomrl IC1# 24} OET# ayrry 9Z1g aynry S nes uoiday usISDg
(PA5]107 10Q pup ‘uotpaeap] ‘uounI0] adung  DLana) pog
(1390 n 850 M sro N Lro M 999 et msro - 8¢ 12 - WNIWON| ) WamARXH|
Qorel [l L9¢ [osir [ 868 L rosr - (169 greEa gL 8¢ O 0 - §1 njuoedy;
89C 68C ¥8 sl [T6 roel 6L 1 801gN 6T 91 sl € il
weaFoy 1
tE—uhu_—_._E ‘SR 11
1008101 1002/21/01 HOOT/IZIGL | 100T/01/01 To6ze1o1 100201701 tooTioliol 1347 19477 Ddd punosdyng Janyisua)
foiroeiol ITRU40 0 s60L0TI0L | F60100101 leetovior eR0i00r0r 186100101 punosfyng | Bupuassag [ ysn
LLig 2oy yLly 3y STiyayiry | 11 aymy | 2lig aywy Ellg 1oy 0014 247 ans nes worday RS0
PO AB puy Y uononfyuspy nduwns ‘ueiwaoy spduiog £ DHALT 105
mnoso N Lo n sro Ins¥o [N 88D miso fN £9°0 - 8¢ 124 - WNLUBIYT) W2 |RARXaH
(L9l rget 1991 rogy L oo [ 09 f61L1 81£01 8°L 1 sy «0F ~§'1 wnareny,)
rrsg 66 roil [ 600 roel [¥e 188 1'8 910N 62 9l #xll - € Jluasty
weslopy 1
sureadq Spelagy e
roue/eiio: 100z/0101 1068701108 100T/01/01 10T/ 1006181 1o02/01/0! lnry 1y Dud punosSying manmsito))
820100101 200000 | scoi00i0l | Tioivoiol | oLorvoiol £90100161 190100101 | punpaSyaog | Supuaaios 6 VS
oL g VCOI# YT | £OI# 4T | pOI# 94107 | WSUIH 24107 664 2407 D64 2Ty s 1og Ho)fay 21509
| Papayje) 3w pup ' uotvsifliusp] sidupg ‘woimwsoy spdung PLOILID 10
N £50 N oso [0 8% 0 [N oso in 8r'o IN 6v0 N 8r0 1 £6'0 - 8¢ 9 . WNLen|T M2 PARXIH
16¢l re91 [Tl [ rorl 9l e T[T T00d6l ] 81€™ 8t 8¢ Qst =x0F - ¢l unguo.y 3y
ree ree (16 reg rrot 188 ot [e8 ['§01aN 6 91 *xC] - % JMISSIY|
wesdopry 1
sty speapy e
1000101 T0pz/01/61 10001101 160201701 100/ /0! 160z010! oozl 00z/e101 1247 12457 2d punos3yong o OISO
vsorouiol iselootor GFOIOOI0I LEOIQOLOT | SHOLIOOIOI GEQIDOIOL PEQL100101 620100101 | punosBying | Bumosszg [ vsa
864 3T S64 24107 o oumy | rrgawr] | gorg 2wy | gongapey | cplg o | gplgawmy ans nos uo)Say wiaiseg
| pazano)) aivg pun ¢ vonwaynuspy ardwng ‘uoypre] aduws ( pHIILID 108

FI0 X MIN ‘UOILe(]
g swegyaepy 1adoo)) 1313d

SATId TTI4 4O YHLAWIAH WO SHTdIWVS TIOS HDVAINSENS YO SLINSTY TVOLLATYNY

QQ

X1J1BWO5)

9-s aqel



Lol

Buuog pim s|[2p JuLoNIo wosj sa1dWeg [10g FRUNSANS L0] SINsY [ERIAeNY £-¢ Aqe 1\$2(qr | uod2ng00g A[nT Hoday By IMILATRY SWRIPLe Y £00L00M(0Id, ]

($007) 32104, dr L 16} (3D 570D Ul
GUOITRY ¥AF 'S PUM (§661 SUR[) SAN|RA 22URPING PUT SPIRPERIS AHIFIY) 3174 NAIQUIY (S0 1) $2U2G 2dUrping) [ruoliraad() PUr (RIUR|33 ], “TAIEAY O UOSIAI] DIASAN WO S TUILD 1D mPUROIT)

panodau (piarap

ol 01 [=Nb3 10 ump 1amaad oA R = [
1ng “10] PAZL[RUr ST WAL =
SUILTYNO V.LvAd DINYDHONI

pazi|rum 10U = yN

SIS TS QU ST

UONRIBIDN02 PUNOITAIRG IIFIG YO L MIN T SHIRDIPUY 40

(9661 Kin[) Jammpunoin 01 uolmBipy 10) s|aaa SuU2a1ag 10§ 2L2Ua0) “20URPING UG 10§ VdF "$T PUE ($00Z 1290100) (10§ [RISRPLY 10§ (SO ) 5|r0%)

{p661 Lenuef) flogu

BURILD 105 [[7 2A0QR 1 UCIIRIIUINIOD SMn2ipUl

patuay A

131d

~

puuay Aruiiag g uoiiay vda s

[ 0 Ly'0 N 9+'0 11 8¥°0 [0 $70 N £ro -- 8¢ 79 - WNIWOIY D) JUA[BARXI[
69¢  DBEC 6EY 86 vl v'81 gL gL [ 0st w0 - S NI )|
Ll 68 08 3 9L 76 ['§ 1 (N 62 91 #+21 - € URSTY
weido[n|
1ad sweaBipu ‘S| [e10],
100/6/01 1002/6/01 106T/6/01 100¢/6/01 I002/6/01 1002/6/01 a7y 12197 D¥d | punosdyong L uenmsuo))
SZOIN600T PEOIO600T £20106001 120106001 020196007 610106001 |[[punoidyamg| Suuaatag 6 Vs
s39f 11-6 ‘9-q | s94f ¢ 952 fo-g | s3qf 5469 ‘o-g | s3qf91vi ‘5@ s8¢/ 0i-6 ‘s 4 53¢/ 6-8 ‘v-g g nog uorday uiarsng
(P131j0D 20 puv ‘uonwarfiniap] ‘uonmaoy spdung (DML oS
I 850 N sro 111 $°0 N 9¥0 [0 rro [N £r0 N #+o -- [ +9 -- WIN WO W3[RAEXIH]
0STl 76T [ 91 961 169 53 Y [3 0St *x0F S WNiIoy D)
vEl LYy 98 LTl 56 el 18 1301 gN 67 9l Wl € RRE
w1300y
12d sweasnw ‘s|e1dA [B10],
10025701 100501 100T5/01 oozt 1ooeno! 1002/2/01 106Z/2/91 Paxy 13127 DYd | punossyorg [ manisio)
£10105001 010195001 600105001 L00102001 SO0I0zO0! 0010061 _ £6010Z001 || punoiying| Sumaaisg 6 ¥Sn
s8qf 191 ‘b-g | s3f<¢-ce ‘v-a | SSYo1-Si ‘g | s34 9 ‘Se-mi | 53¢ 6121 ‘vi-g | s3S 101 ‘vi-g | s34for-6 ‘vI-g ang 1rog 10152y 1221505
[ PA123}10) o pup “uoyvIuapy ‘uoymaoy apdumg MR Hog

b4 _ Jieuwlo? o % SONIFOE ANV STTAM ONTHOLINOW NOHA SATAINYS TIOS ADVAUNSANS AALLVN 404 SLINSTA TVIILATVNY

10X M3N ‘Oolieq
s swegyIeA 13doo)) 19134

L-Salqe],




Table.5-8

ANALYTICAL RESULTS FOR SHALLOW GVERBURDEN GROUNDWATER SAMPLES A= Geomatrix

Peter Cooper Markhams Site
Dayton, New York

A

E Sample Location, Sample Identification # and Date Collected’ ¢
Groundwater MW-i§ MW.28 MW-3SR MVAS MW-55 MW-65 MW-7§ | MW-8S MW-985
Criteria’ 1160701171 042302196 116701170 042302193 110601161 042202190 dry 042402202 110701148 042502209 110801181 042402208 110801178 042402285 110601165 042302198 110501158 142262187
Constituent * TOG PRG 117772001 4123/2002 11/7/2001 472372002 11/6/2001 4/22/2002 11/5/2601 #4/24/2002 11/772001 4725/2002 11/8/2001 4/24/2002 11/872001 4/24/20"? 11/6/2001 412372002 11/5/2601 4/22/2062
Volatile Organic Compounds,
micrograms per liter .
Acetane 50* 610 t0 U 5 Ul NA 211 o U 5 UJ NA 5 Ul 10U 5UJ 10 U 5 Ul 10U 5 Ul 10U 5 Ul 1oy 5UJ
Benzene 1 0.34 10U 0.221] NA LE . oy 1 U NA 1y 19U 11U 10U Ry 10U 1U, 10U LU 10 U 1U
[[Bramodichioromethare 50+ Q.18 QU 1y NA 1 U 10 u 1 U NA 1y 10 U 1 U 10y 1y 10U 1 U, 10U LU 10U I U
|[Bromoform 50* 35 10U 1U NA iU 10U 1 U NA 1y 10U 1 U 10U 1 U 10U U, 10U 1y 10 1 LU
Broinomethane 5 8.7 i0u 10 NA I U 10 U 1 U NA 1 UJ 10U 1 U] 10 U 1U] 10 U 1 U] 10 U | U 10 U [J9)
2-Butanaone (Methyl ethyl kelone) 50% 1900 10U sU NA 3.0 wu 55U NA 501 Qu 5UJ 10 U suU 10 U 5 U ou 5 U] 10 U 5uJ
Carbon Disuliide - 1000 0u 1 U NA 0.35 ) 10 U 1uU NA U ou 1U 0 U 11U 10U 0.28 ] [{eV) 1y 10U 1 U
Carbon Tetrachloride 5 0.17 10U 1u NA 1 U 10U 1U NA 11U 10U 1u 10U 1u 10U LU L0y 1U 10U 1y
Chlorobenzene 5 110 1ou 0.271] NA 1y oy 1U NA 1u 10U U [[R8] 1u 10U 1uU 1oy 1U 10U 1y
[Chloroethane 5 46 au 10U NA 1y wpu iU NA | U 10U I U 10U 1U 10U 1U oy 1U ou 1 U
(Chloroforin 7 6.2 10U 11U NA 1U 10U 1U NA LU oy LU 10 U i U 10U 1y 1gu 11U 10 U 1 U
Chloromethane (Methyl chiaride) 5 1.5 ou 1 U NA LU 10U 11U NA (Y] gu 1 U 1ou U 10U 1 U 10U 1 U 10 U 1U
Dibromochloromethane 50+ 0.13 iou 1U NA 1U wuy 1U NA LU 1ou [ [{1RV) tU 10U 1L 10 U 1 U 10U 11U
1.3-Dichlarobenzene 3 55 10U 1 U NA 1u 10U iy NA 1 U 10y 1 U 10 U [ 315) 10U 1y gu 1U 10U 1U
1.4-Dichiorobenzene 3 0950 - 10 U 1U NA | U 10U iy NA LU 10 U | U 10U LU 10U 1U 10U L8] 10U 1 U
1,2-Dichlarobenzene 3 370 10U 10 NA LU 10U LU NA 11U oy 1 U 10 U LU 10U 1L 10 U [V 10U 1U
1.2-Dibraine-3-chloropropane 0.04 0.048 10y 1 UJ NA 1UJ 10 U I Uy NA 11U 10y 1 Ui 10 U LUl 10U 1 Ul 10U I Ul 10U Ul
Dichloroditluoromethune 5 390 10 UJ 1 u NA 1 U 10 UJ U Na LuJ 10 UJ 1 Ul 10 UJ LU 10 UJ 1 Ut 10 UJ LU 10 U 1U
1.2-Dibromoethane (Ethylene dibromide) 0.0006 0.00076 i0oU 1y NA 11U 1oy (Y] NA LU oy Ly 1ou LU 10U 11U 0u 1 U 10 U 1 U
1,1-Dichloroethane 5 810 10u 11U NA 1y 10U 1 U NA 1u 10 U 1y 190U 1 U oy 1u 10U 1uU 10U 1 U
1,2-Dichlgroethane Q0.6 0.12 10U 1 U NA 1U 10U LU NA 1 U 10U 1 U 10 U 1 U 10U iU 10 U 1y 10U 11U
1.1-Diciloroethene 5 340 10U 1 U Na 11U 10U 1 U NA | U oy 1 U 10U LU 10U 10U 10U LU 10U 1y
1,2-Dichloropropane 1 0.16 10U 11U NA 1uU 10 U U NA 1U 1gu 11U 10U 1 U 16U 1C 10U 1y [0 U 1U
cis-1,2-Dichloroethene 3 61 10 U 1 U NA 11U 10U U NA 1U 10 U 11U 104U 1 J 10U [ U 10y 0.54] 10U 1u
fcis-1.3-Dichloropropene 0.4%* 040 10U 1U NA Y 10U LU NA LU 10U 1U 10U 1y 10U [ oy 1U 16U 1 U
trans-i,3-Dichlorapropene Q.d4** 0.40 1ou 1u NA 1U 10U. 1U NA 11U oy 11U 10U 1y 10U LU 1gu 1 U 10U U
trans-i.2-Dichloroethene 5 120 10U 10 NA 11U 10 U 1 U NA 1U 10U iU 10U 1 U 10U LU nu 1U 10U 11U
Ethylbenzene 5 2.9 10 U 1 U NA 1U 10U LU NA LU 10U 1 U 10 0 1 U 10y LU 10 U 1U 10U LU
||2-Hexunone 50 -~ 10U 35U NA 5U 10U 5U NA 5U 10U 5U oy 50 10U sU 1oy 5U 10U su
||[sopropylbenzene (Cumene) 5 660 100 1 U NA 1U 10 U 1U NA 1 U 10U 1 U 10 U 1 U 10 U LU 10 U 1 U 10U LU
IIMelhy] tertbutyl ether -~ 13 10 u 1U NA 11U 10U 1 U NA | U 10U 1U 10U U 10 U | U 10 U 1 U ou 1 U
Methylene chloride 5 4.3 10U 10U NA L J 10U LU NA [l 10u 1 U igu 1 U 1o L 10U U 1oy LU
4-Methyl-2-pentanone - 160 10U sU NA 5U 10U s5U NA 5U 10U suU 10u 5U 10U s5u 10U su 10U 5U
(Methyl isobutyl ketone)
Styrene 5 1600 10U 1 U NA 1u oy 1 U NA [l 1oy 1U 10U 1 U 10U 1 U 10 U LU 10U 1 U
1.1.2.2-Tetrachloroethane 5 0.055 10U 11U NA 1y 10 U 11U NA 1U 10 U 1U 10U 1 U 10 U 1y 10U Lu 10U 1 U
Tetruchloroethene 5 0.66 - 10U 1U NA 1U 10U 1 U NA 10 10 U 1 U 10U 1 U 10 U 10 10 U LU 10 U 1 U
[Totuene 5 720 10U 1 U NA 1U 10 U LU NA Ly 1oy 1y 10U 11U 10U 1 G i0 U LU 10U Ly
1.2.4-Trichlorobenzene 5 190 10U 1 U NA 1y 10U 11U NA 1U 10U 1U 100 1 U 10 U | i0uU 1 U Loy iU
1.1.1-Trichlorgethane 3 3200 10 U 11U NA 1U 10 U 1U NA 1U 10U 1 U 10U 1 U 10 U 1 U 10U LU 10U 11U
1,1.2-Trichloroethane 1 0.20 10U | U NA LU 10U LU NA 1U 10U 1U 10U LU 10 U 1 U 10U | U oy 1U
[Trichioroethene 5 0.028 10U 1U NA 1y 10U 1U NA 14y QU 1uU 10U U 10U Y LE 2 3L . 1oy LU
Trichloroftuoronethane 3 1300 10 U 11U NA 1U 10U 1 U NA 1U 10U LU 10U LU 10 U LU 10y 1 U U 10
;i:';f;:m'"z‘z‘mﬂ“"memm 5 59000 10U 1y NA 10 10U 1U NA 1u 10U 1u 10U Lu oy LU 10U 1u 10U 1uU
Vinyl chloride 2 0.020 10U 1U NA 10 10 U 1U NA 1U 10 U 1 U 10U | U 10U [ 10 U [ U 1y
Total Xylenes (1.2-, 1,3, and 1.4-Xylene) 5 210 10U 3U NA 3y i0U 3y NA 3u 10U 3U 10U 3U 10U U 10U 3U 10U 3y
ICyclohexane - 35000 10U 5U NA 5U 10U 5U NA 5U 10U 5U 10U 5U 10U SU 10U 5U 10U 5U
Methy| acelate = 6100 10U 1U NA 10 10U Ry NA 1y i0U 11U 10U L u 10U | u 10U Lu 10U 1U
Methylcyelohexane - 5200 10U 11U NA 1U 10U 1 U NA 1 U 10 U iU t0 U 1u ou RN 10 U U 1ou 14U
Semi-Volatile Organic Compounds,
micrograns per liter |
Acenaphthene 20* 370 10U NA NA 10U 10U NA NA NA 10U NA 10U NA QU NA 10U 10U 10U NA
Acenaphthylene - - 10 U NA NA 10U 10U NA NA NA 10U NA 10 U NA 10U NA 10U 10U 10 U NA
Acetophenone - - 10 U NA NA 10 U 10U NA NA NA 10U NA 10U NA 10U NA 10 U 10U 10 U NA
Anthracene 50* 1800 10U NA NA 10 U 10U NA NA NA 10U NA | lou NA 1oy NA 19U 10U 10 U NA
Alrazine 7.5 0.30 oy NA NA 10U 1ou NA NA NA 10U NA 10U NA 1gu NA 10 U 10U 10 U NA
Benzaldehyde - 3600 10U NA NA 10 U 1oy NA NA NA wou NA 10U NA 10y MNA 10U 10 U 10U NA
[[Benzogayanthracene 0.002* 0.092 10U NA NA 10U 10U NA NA NA 10U NA 10 U Na oy NA 10 U 10U 10U NA
[[Benzo)fluoranthene 0.002% 0.092 10U NA NA 10 U 10 U NA NA NA 10U NA lou Na 10U NA 061 10U 1o u Na
[[Benzo(k)fcranthene 0.002% 0.92 10U NA NA 10U 1ou NA NA NA 10U NA 10U NA 10U NA 10 U 10 U 10U NA
Benzo(ght)perylene - -- 10 U NA NA 10 U 10 U NA NA NA 10U NA 10U NA 10 U NA 10U (LAY} 10y NA
Benzo(a)pyrene ND 0.0092 10U NA NA 10 U 10U NA NA NA 10 U NA 10U NA ou NA 10U oy 10U NA
Benzoic acid - 150000 100U NA NA 10U 10U NA NA NA 10 U NA 10U NA 10U NA 10U 10U 10U NA
Benzyl aleohol - 11000 100 NA NA 10 U 10 0 NA NA NA 10 U NA 10 U NA 10 U NA 10U 10U 10U NA
Biphenyl (1.1-Biphenyl) 5 300 10U NA NA 10U 10 U NA NA NA 10 U NA 10U Na nou NA 10U 10U 10U NA
Bis{2-chloroethoxy)methane 5 -- iou NA NA 10U 10U NA NA NA 10U NA 19U NA 101U NA ou 10U 10U NA
Bis(2-chloroethyl)ether 1.0 0.010 - 10y NA NA ou 10U NA NA NA 10 U NA 10 U NA i0U NA 100 10 U 10U NA
2,2-Oxybis(|-chloropropane) 5 027 ou NA NA ou 10U NA NA NA u NA v NA wou NA 10U 10U tou NA
(Bis(2-chloro-1-methylethylyether)
Bis{2-ethylhexyl) phthalate 5 43 wou NA NA 10U 10u NA NA NA 10U Na_ [ misdm NA 10U NA 10U 0u ou NA
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Tabje 5-8

ANALYTICAL RESULTS FOR SHALLOW OVERBURDEN GROUNDWATER SAMPLES A= Geomatrix

Peter Cooper “arkhams Site
Dayton, New York

Sample Location, Sample Identification #, and Date Collected’
Groundwater MW-1S MW-28 MW-3SR MW-4S MW-55 MW-6S MW-75 ) MW-85 MW-95
Criteria® 11671171 042302196 110701170 042302193 110661161 042202190 dry 042402202 HIN701168 042502209 110801181 042402208 110801178 042402265 110601165 042362198 110501158 042202187

Constituent’ TOG PRG 117772001 4/23/2002 117272001 4/2312002 11/672001 4/22/2002 11/5/200!1 4/24/2002 11772001 4/25/2002 117872001 472472002 117812001 4724/2002 11/6/2001 412372602 11/52001 4/22/2002
[4-Bromophenyl phenyl ether - -- 10y NA NA iou 10U NA NA NA 10U NA ou NA 10U NA ou 10U 10U NA
Butyt benzyl phthalste 50* 7300 10U NA NA IQu 10U NA NA NA 10U NA 10 U NA 10 U NA 10 U ou 10U NA
ICaprolactam -~ 18000 10U NA NA 10 U1 10U NA NA NA 10U NA 10U NA 10 U NA 10 U 10 UJ 10 U NA
[Carbazole -- 34 g u NA NA 1gu 10U NA NA . NA 10U NA 10U NA 10 U NA 10U 100 10U NA
4-Chtoroaniling 5 150 10U NA NA 10U 10 U NA NA 1 NA 10 U NA 1o u NA QU NA 10U 10 U [LAS) NA
4-Chiore-3-methylphienol - - gy NA NA 10U 10u NA Na NA gy NA 10U NA 10U NA 10 U 10U u NA
2-Chioronaphihalcne 10% 450 U NA NA 10U 10U NA NA NA 10U NA 10U NA v NA U 10U wu NA
(beta-Chloronaphthalene)

2-Chlorophenol -- 30 10U NA NA 10 U 10U NA NA NA 10 U NA 10U _ NA 10 U NA 1oy 10 U 10 U NA
4-Chloraphenyl phenyl ether - - ou NA NA 100 10U NA NA NA QU NA 10U NA 10 U NA 10 U 10U oy NA
Chrysene 0.002* 9.2 19U NA NA oy 10y NA NA NA QU NA [[t"] NA 10U NA 10 U 10U gy NA
Dibenzo(a,hyanthracene - 0.0092 10U NA NA 10U 10U NA NA NA 10U NA 10 U NA 10 U NA 10U 10 U 10 U NA
[IDibenzofuran - A4 10U NA NA 10U 10U NA NA NA 10U Na 10U NA 10U NA 10U 10 U 10 U NA
Di-n-butyl phihalate 50 3600 10U NA NA 10U 10U NA NA NA ou NA 10U NA 10U NA 10U 10U 10U NA
(Dibutyl phthalate)

1.2-Dichloraobenzese 3 370 10U NA NA 10U 10U NA NA NA 10U NA 10 U NA 10 U NA 10 U 10U 10 U NA
1.3-Dichlorobenzene 3 35 oy NA NA 10U 10U NA NA NA ou NA gu NA 10U NA 10U QU 10U NA
] 4-Dichlorobenzene 3 0.50 iou NA NA 10U 10U NA NA NA 19y NA 10U NA 10 U NA 10 U tou 10U NA
3,3"-Dichlorobenzidine 5 0.15 i0U NA NA 10U 10 U NA NA NA 10U NA 10 U NA 10U NA 10U 10U 10 U NA
2 4-Dichlorophenaol 5 110 i0u NA NA 10u 10 U NA NA NA 10U NA 10U NA 10 U NA 10 U 1oy 10U NA
Diethyl phthaiate 350% 29000 i0 U NA NA 10U 10U NA NA NA 10U NA 10U NA 1Qu Na iou g u 10U NA
2.4-Dimethylphenol 50* 730 . 10 U NA NA 10U 10 U NA NA NA 0u NA 10U NA 10U NA 1o u 10U 10U NA
Dimethyl phthajate 50+ 360000 1gu NA NA 10y 10U NA NA NA 10y NA 10U NA 10 U NA 1o u 10U 10U NA
14.6-Dinitro-2-methiylphenol - - . 25U NA NA 25U 25 U NA NA NA 25U NA 25U NA 25U NA 25U 25U 25 U NA
2,4-Dinitrophenol 13* 73 25 U NA NA 25 Ul 25 UJ NA NA NA 25 U NA 25U NA 25U NA 25 UJ 25 UJ 25 UJ NA
2,4-Dimirotoluene 5 T3dwnx 10 U NA NA 1oy 10 U NA NA NA 10U NA 10U NA 10 U N 10 U 10 U 1oy NA
2.6-Dinitrotoluene 5 el 10U NA NA 10U 10U NA NA NA oy NA 1o u NA 10U NA 10U 10 U 10U NA
Di-n-octyl phthalate 50* 1500 10U NA NA 10 U 10 U NA NA NA QU NA 10U NA 1ou NA 10U 1y 10 U NA
Fluoranthene 50%* 1500 10U NA NA 10 U 10U NA NA NA 10U NA 104U NA 10U NA 061 10 U 10U NA
Fluorene 30% 240 10 U NA NA 10U iou NA NA NA 10 U NA 10 U NA 10 U NA 10U 10 U 10U NA
Hexachlorobenzene 0.04 0.042 10 U NA NA 10 U 10 U NA NA NA 10U NA 10U | NA 10U N4 10U 10U 10 U NA
Hexachlorobutadiene 0.5 0.86 10 U NA NA 10 U 10 U NA NA NA 10 U NA 10 U NA 10U NA 10U 10U 10 U NA
||Hexachlorocyclapentadiene s 220 10U NA NA 10U 10U NA NA NA 10U NA 10U NA 10u N3 ou 10y 10 U NA
|[Hexachloroethane 5 438 10 U NA NA 10 U U NA NA NA 10 U NA 10U NA 10U NA 10U 10U 10 U NA
llindeno¢l.2.3<d)pyrene 0.002* 0.092 10 1 NA NA 10 U 10 U NA NA NA 10 U NA 10 U NA 10 U - NA 10 U 10U 10 U NA
Isophorone 50% 71 10 U NA NA u AW NA NA NA 10 U NA 10 U NA 10U NA . 10U 10U 10U NA
2-Methylnaphthalene - -- 10 U NA NA ou 10U NA NA NA 10U NA QU NA 10U NA 10U ou 10U NA
2-Methylphenol — 1800 10U NA NA 1ou 10 U NA NA NA 0u NA 10U NA 10U NA 10U 10U 10 U NA
4-Methylphenol - 180 10U NA NA 1ouU iou NA NA NA i0 U NA 10U NA 100U NA 10 U 10U 10 U NA
Naphthalene 10* 6.2 10 U NA NA 10 U 10U NA NA - NA 1oy NA 10 U NA 19y NA 10u v 10U NA
2-Nitroanihine 5 10 25 U NA NA 25 U 25 U NA NA NA 25 U NA 25 U NA 25 U NA 25 U 25 U 25U NA
3-Nitroaniline 5 -- 25U NA NA 25 U 25U NA NA ) NA 25U NA 25U NA 25 U NA 25U 25 U 25U NA
4-Nitroaniline 5 -- 25 U NA NA 25 U 25U NA NA NA 25U NA 25U NA 250 NA 25U 25U 25U NA
Nitrobenzene 0.4 34 10U NA NA 10 U 10 U NA NA NA 10 U NA 10 U NA 10 U NA oy 10U 100 NA
2-Nitrophenol -- -- [(149) NA NA 10U 10U NA NA NA 10 U NA 10y NA 10 U NA Wy 10U 10 U NA
4-Nitraphenol -- -- 25U NA NA 25 Ui 25U NA NA NA 25 U NA 25 U NA 25U NA 25U 25U 25U NA
N-nitrosodiphenylamine 50% 14 10 U NA NA 10U 19U NA NA NA oy NA 10U NA 10U NA oy 10U 19U NA
N-Nitroso-Di-n-propylamine -- 0.010 10 U NA NA 10U 10U . NA NA NA 10U NA 10U NA 10U NA ou 10U 10 U NA
IPentachlorophenol | Edd 0.56 25U NA NA 25U 25U NA NA NA 25U NA 25U NA 25 U NA 25U 25U 25 U NA
Phenanthrene 0% - 10 U NA NA 10U 10 U NA NA NA 10U NA 10U NA 10U NA QU 10U 10U NA
[[Bhenol [ 22000. 10U NA NA 21 10 U NA NA NA 10U NA 10U NA 10U NA 10U 10U 10 U NA
Pyrene 50% 180 10U NA NA 10U 10U Na NA NA 10U NA 10U NA 10 U NA 0517 oy 10U NA
1.2.4-Trichlorobenzene 5 190 10U NA NA 10U 10U NA NA NA 10U NA 100 NA 10U NA 10U 10 U 10 U NA
2.4.5-Trichtorophenol - 3600 25U NA NA U 25U NA NA NA 25U NA 250 NA 25U NA 25 U 25 U 25U NA
2,4.6-Trichloraphenol -- 3.6 10 U NA NA 10U 10 U NA NA NA 10 U NA 10 U NA 10 U NA 10 U 10 U 10 U NA
[Total Metals, micrograms per liter -

Alununum -- 36000 200 U NA G480 ] 536 634 NA NA NA 200U NA 499 NA | 332 INA 200 U NA 2000 NA
Antimony 3 15 60.0 U NA 72.6.) 600 U 60.0 U NA NA NA 60.0 U NA 60.0 U NA 60.0 U NA 60.0 U NA 60.0 U NA
Arsenic 25 0.045 100 U 10 U 133) 10.0 U 100 U 10U NA 0y 10.0 U 10 U 100 U 1o u 100 U 10U 1000 10 U 100U 10U
Barium 1000 2600 200 U NA 5171 200U 200U NA NA NA 200 U NA 200U NA 200U NA 200 © NA 200U NA
Beryllium 3% 73 . 500 NA 50U 50U 500 NA NA NA 50U NA 50U NA 50U NA 50U NA 50U NA
[Cadmium 5 18 50U NA i S50.0 ) 5.0U 5.0U NA NA NA 50U NA 5.0 U NA 50U NA 50U NA 50U NA
[Calciun -- -- 318000 ) NA 217000 1 26000 58300 J NA NA NA 250000 J NA 402000 J NA 310000 I NA 205000 J NA 57500 U NA
Chiromium 50 55000 10.6 U | L ARe =5 172 100U 10U NA 10 U 10.0 U 10 U 18.8 183 100U 10 U 100U 1ou 100U 10 U
(Cobalt - 730 500U NA 251 ) 50.0 U 50.0 U NA NA NA 50.0 U NA 500U NA 500U NA 500 U NA 500U NA
(Copper 200 1500 250 U NA : 2220 ) 250U 250U NA NA NA 250U NA 250U NA 250 U i NA 250 U NA 250U NA
Iron 300" 11000 115oc J NA 3160000 ¥ 84300 827 1 NA NA NA 2671 NA 1076 3 NA 11000 4 NA 2181 NA 321 NA
[leead 25 15 10.7 NA 1020 J 29| 30 U NA NA NA 30U NA 9.7 NA 30U NA 30U NA 3.0 UJ NA
IMagnesium 35000% - 42000 NA 39400 - 5000 11 9520 NA NA NA [T 36900 NA G640 NA 75000 NA 30100 NA 9050 NA
Manganese 3007 830 15000 1 NA OBOO ] B4 337 J NA NA NA 210 J NA 13500 1 NA 254 1 NA 42201 NA 112) NA
Nickel 100 730" 400 U NA IR ] 834 400 U NA NA NA 400 U NA 400U NA 400U NA 40.0U NA 400U NA
Potassium -- -~ 5000 UJ NA 9290 ] 5000 U 5000 U1 NA NA NA 5000 U3 NA 5000 UJ NA 5000 UJ NA 3000 U NA 5000 U NA
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Table 5-8

7 ;
ANALYTICAL RESULTS FOR SHALLOW OVERBURDEN GROUNDWATER SAMPLES = Geomatrix

Peter Cooper Markhams Site
Dayton, New York

Sample Location, Sample ldentification #, and Date Collected’
Groundwater MW-15 MW-25 MW-ISR MW-45 MW-55 MW-65 MW-7§ MW-85 MW-9§

Criteria’ 110701171 042302196 116701170 042302193 110601161 042202190 dry 1 042402202 110701168 042532209 110801181 042402208 110801178 042402205 110601165 042302198 110501158 042202187
Constituent’ T0G FRG - 117712601 42372002 _IE{MOI 472372062 11/672001 412272002 117512001 472472002 11772001 4/25/2002 11/8/2001 412472002 11/872001 472472002 11/6/2601 4/232002 11/5/2001 42272002
Selenium 1o 180 50U NA 5 3921 7.2 50U NA NA NA 50U NA 5.0 U NA 50U NA 50U NA 50U NA
Silver 50 180 100 U NA 10.0 U oy 100 U NA NA NA 100 U NA 100 U NA 10.0 U NA 100U NA 100U NA
Mercury 0.7 11 0.200 UJ NA 0.200 U 02U 0.200 U! NA NA NA 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA
Sodium 20000 - 5550 NA 8170 J 5000 U 6050 NA NA NA 7730 NA 5000 U NA 27800 NA 7210 NA 11200 NA
Thallium 0.5% 24 100 U NA o =] e 100U NA NA NA 100 U NA 1000 NA 100 U NA 10.0 U NA 10.0 U NA
Vanadium - 260 500U NA 500 U 50.0 U 50.0 U NA NA NA 500U NA 500U NA 500 U NA 500U NA 500U NA
Zine - 2000* 11000 20.0 UJ NA 146000 ] 3050 20.0 UJ NA NA NA 20.0 UJ NA 361 N NA 200 UJ NA 20.0 UJ NA 200U NA
Hexavalent Chromium, micrograms per
liter
Total Hexavalent Chromium 50 110 10 UJ 10 WJ 10 U3 56 UJ 14 UJ 10 UJ NA 10 UJ 10 UJ 10 Ul 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 W3
(Other Geochemical Parameters,
milligrams per liter

2 (NH; + NH," .

Ammonia as N) - Z8 2.0 NA 0.2 010U 0.10 U NA 0.33 0.10 U 010U 249 0.24 0.10 U 0.10 U 0.57 Q.34 010U 0.10U
Bicarbonate Alkalinity -- -- 409 NA NA NA 143 J NA NA NA 435 NA 335 NA 446 NA 308 NA 131 NA
Carbonate Alkalinity -- -- 50 L NA NA NA 50U NA NA NA 50U NA 50U NA 50U NA 50U NA 50U NA
Nitrate 10 (as N} 10 124 8.0 NA 05U 40 3.1 NA 323 3.7 2.8 423 ) 50.9 0.50 U 05U 328 i 146 2.9 93
Sulfate 250 - 602 616G f NA 54.3 34.3 25.6 NA T68 309 159 10680 676 760 6495 220 104 40.0 314
Sulfide 0.05* (as H.S) -- 1.0 U NA NA NA 1.0U NA NA NA& 10U NA Lou NA 1.0 U NA QU NA t1ouU NA
Total Dissolved Solids -- -- 1450 NA NA NA 185 NA NA | NA 1080 NA 2100 NA 1480 NA 677 NA 232 NA
Total Organic Carbon -- -~ 9.2 NA NA NA 1.0 NA NA ' NA 6.3 NA 15.7 NA 8.8 NA 7.3 NA 1.2 NA
Ferrous Iron -- - NA NA NA NA NA NA NA NA NA NA NA NA 5.2 NA 0.10 U NA NA NA
Field Measured Parameters
Temperature, °C - - L1.6 8.07 12.67 6.28 11.26 6.72 NA 8.33 109 7.14 9.99 941 10.17 8.77 10.8 7.6 10.97 6.02
pH. standard units - - 6.34 6.45 6.64 7.19 6.73 6.92 NA 6.42 6.75 6.81 6.45 6.61 6.7 638 6.53 69 7.49 7.36
Specific Conductivity, #S/cm -- -- 2620 1929 208 844 413 455 NA 1702 2065 822 4024 2428 3109 1959 1236 755 256 540
Dissolved Oxygen, mg/L -- -- 0.36 Q.19 0.59 1.7 497 3.53 NA 061 242 0.07 035 0.06 055 0.04 0.26 0.1 2.84 84!
Oxidation-Reduction Potential, mV -- -- £7 329 218.3 252.5 155.1 553 NA 223 119 67.3 3435 13.9 150 169.6 28.9 4.6 197.8 1.8
ITurbidity. NTU - - 1.91 10 110 262 21 30 NA 15 7.69 2 2.4 0.2 29.1 124 11 17 ) 31 11.2
Ferrous iron, mg/L - - 6 8.6 NA NA 0 0 NA 08 0 NA Q 0 6.8 7. 0 0 0 0

L Samplc localions provided on Plalc |

2 Duta qualifications reflecl 130% data validation performed by Dula Vulidation Services

3. Groundwaler envienia is trom NYSDEC Division of Water, Technical and Operational Guidance Series (TOGs), Ambicnl Water Qunlity Suandards snd Guidance Values for Groundwater (June 1998) end U'S EPA Region 9 Preliminary Remediation Goals (PRGs) for Tup Waler (2004)
4 Turbidily wis measurcd iiL the laborslory

HSiam = microSicmens per centimeler -~ indicales no crileriu exists indicates exceedance of groundwaler crileria or juidance value
/L = milligrams per liter * indicates # guidance valuc

mV = millivols ** upplics to the sam of cis- und trans-1,3-dichloropropenc

NTU = Nephlenwisie Turbidity Unit **+ applics 10 the sum of phenolic compounds (toial plicuols)

NA = not anal yzed 4% PRG for mixturc of 2,4- and 2.6-dinitrotoluenc is 0.09% ug/L

ND mcans a ion by he approved anatytical methods * PRG for Chromium IIT (no PRG exists for Totl Chromium)

™ TOG for sum of Iron and Manganese is 500 ug/L
*** PRG ior Nicke] (soluble salls)

ORGANIC DATA QUALIFERS [INCRGANIC DATA QUALIFTERS
U = compound was analyzed for. bul not detecied: reported with detection limit valuc U = element was analyzed (or, Lut not detected. reported with the deteclion limil
J = an estimated valuc. cither when cslimating a concentrulion lor tealalively identificd compounds where o 1.1 response is assumed, or Jor B = cstimated value or value greater than or equnl to the instument detection limit. but less than the quantitation limit

when # compound meets the identification criteria but the result is less than the quantitation linat
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Table 5-9

7 .
ANALYTICAL RESULTS FOR DEEP OVERBURDEN GROUNDWATER SAMPLES /o= Geomatrix

Peler Cooper Markhams Sue
Dayton, New York

Sample Location, Sumple identificafion #, and Date Collecied '
Groundwater MW-1D MW-2D MW-302 MW-4D MW-5D MW-60D MW-7D MW-8D MW-9D
Criteria” 110701173 042302194 110601163 042302192 110601162 42202191 110501160 042402201 113701169 042602211 110801180 042402247 110801177 042402203 110601167 042302200 110501157 042202188
Constituent” TOG PRG 1172001 4/2372002 11/6/2001 472372062 117672001 472272002 117572601 472472002 117772001 42672002 117872001 472472002 11/872001 472472002 117672001 47232002 17572001 472272002
Volatile Organic Compounds, |
flmicrograms per liter
Acetone 50* 610 10U bRY)| 25 5 Ul 10y suJ 10U 5 U 10U 5 Ul 1oy 5 Ul I 74 5 Ul 10U 631 10 U S U
Benzene 1 0.34 10U 1U oy 10U 104 Ly nu 11U 10U 1 U 1oy 1uU 10 U 1 U 10 U LU 10U 0321
|[Bromodichloromethane 50* 0.18 10U 1U u 1 U 10U 1 u 10U 1U 10y U 0u 1U 10U 1U 10 U 1y 10U LU
"Bromoform 50* 8.5 10 U 1u oy 1 U 10U 1 U 10U 1U 10U |S) ou 1u 10 ¢ 1U 10U 1 U 10U 1y
Bromomethane b 8.7 10U 1U o u LU oy 1 U 10 U 1 U 1ou 1 UJ 10 U 1 U 10U 101 10U 1U 10U LU
2-Butanone (Methyl ethyl ketone) 50~ 1900 10U 5U) 10U S Ul 10 U 5 Ul 10U 5 UJ ou 5 Ul 10 U 53Ul 1Qu S Ul 10 U 5 Ul 10U S uJ
W arbon Disulfide -- 1000 117 EU 1.217 1 U 10U 0.241 261 1.1 _ wu 1U 16 U 1y 1.8 1 0251 10 U 0.22 ] 171 12
ICarbon Tetrachloride 5 0.17 10U 1u 10 U 1y 10U 14 10U Fu wu U 10 U 1y U 1U 10 U 1 U 10U LU
{Chlorobenzene 5 110 1o U LU 10 U 11U 10 U [y 10 U [ 1ou [ U 10U Ly 10 U 1u 0 U iU 10 U 1 U
(Chiloroethane 5 4.6 10U 1u 10U 1U 10U [N 1y 11U 10U 1y 10U [V 10U 1 U 10U VU 10U 1U
(Chlaroform 7 6.2 10y 11U 10U 1y 10U LU o u 11U 10 U LU oy 11U U [ 10U LU 10U 1U
IChloroncthane (Methyl chloride) 5 1.5 10 U 14 10U 1U 10 U LU 10U 1U 10U 1 U 10 U 1U [[/RY) LU 10u LU 10U 11U
Dibromochlgromethane 50* 0.13 10U 11U 10U 1 U ‘ou LU 10U 1Y 10U 1y 10U 1U 0 U 1y oy LU gu EU
L.3-Dichlorobenzene 3 55 10U 1U nu Iy 10U 1U U 1y 10y 1U 10U 11U 1o u 1u 10y 1 U 10U Ly
L 4-Dichlorobenzene 3 0.50 10U 1U 10U 1 U 10U 10 u 11U 10U 1u pu LU 10U 1U ou LU 10U 1 U
1.2-Dichlarabenzene 3 370 10U |9) wnu 10U 10 U 1U W0u 1 U 10U 1U 10 U 1u oy 14U 0y 1 U 10 U 10
1,2-Dibrotno-3-chioropropane Q04 0.048 10 U 1 UJ 10 U 1 UJ 10 U 1) 10U 1 UJs 10U 1 UJ 10 U 1 UJ 10 U 1 U] 10 U 1 Ul 0 U 1 UJ
Dichloredifluoroinethane 5 390 10 UJ ) 10 UJ 1U 10 UJ 1U 10U 1 JJ 10 UJ 10 10 UJ 1 Uy 10 UJ 1UJ 10 UJ 11U 10U 1U
1.2-Dibromoethane (Ethylene dibromide) 0.0006 0.00076 10 U [ U 10U 10 ou 1 U 10U 1 U 10U 10U 10U 1 U 10 U iU 10 U 11U 10 U 1U
1.1-Bichloroethane 5 810 10 U 1u 10U 10 10U LU 10U 11U 10y 1 U 10U 1y 10U Ly 10 U 1 U u 1U
1.2-Dichjoroethane 0.6 0.12 10 U LU 10U 1 U 10u 1U oy 11U u 1 u 10U |38 10U 11U 10U [ R Y] 1U
1.1-Bichloroethene 5 340 10 U LU 10U 1 U 10 U 1 U 10U Ly 10U 1 U i0u LU 10U LU 10 U 1 U wu LU
1,2-Dichloropropane 1 0.16 10U U 10U 1 U 10U 1y 10U [y 10U LU [[JRY) LU 19 u 1uU 0y Lu 10y 1 U
cis-1.2-Dichloroethene 5 61 10U 11U 1oy U 1oy 1 U oy Lo 10U 1 U ou LU oy 1U oy 1 U 10y 11U
lcis-1.3-Dichloropropene 0.4*+ 0.40 igu 1y LR [u 10U 1U 19U 11U ou 11U 10U 1o 10U LU 10U 11U 16U 1 U
trans-1.3-Dichloropropene 0.4** 0.40 10U 1U 10U Ty 10U 1 U 10U 1y 10y 14 10U v JRY] 1 U 1y 1U 10U 1U
wans-1,2-Dichloroethene ) 20 g u 11U 10U [ 10U 1U 10U 1y nu 11U je) 1 U 1ou 1 U 1wou 10 10U 1U
Ethytbenzene b 29 10 U 11U 10U 10 10U 1 U 10 U 14J 10 U 1U 10U 1y oy |9 0wy 1 U ou 1U
"?,-Hexanone 50% -- 10 U sU 10 U 5U 10U 5U 10 U 50U ou 5U 10U 5u 10U 5U 10U s U 10U 5 U
|[tsopropylbenzene (Cumene) 5 660 10U LU 10U 11U 10U 1 U 10 U 11U 10U 1 U 10U 1u 10U iU 10U 1u 1oy 1u
|[Methyl tentbutyl ether - 13 10U LU 10 U LU iou LU i0 U 1 U 10 U 1U 10 U U 10 U iy 10 U 1 U 10 U 1U
Methylene chloride 5 4.3 10U LU 10U 1u 10 u LU 10U 10 10U ‘U 10U [RY 10 U LU 1y LU U |39
+Methyl-2-pentanane - 160 10U su 10U su 10U sU 0u 5u 1ou 50 v 5U 10U 5U 1u 5U 10U su
(Methyl isobutyl ketone)
Styrene 5 1600 10 U 1 U 10y 1U 10U 1 U 10 U 1uU 10U LU 10y 1 U 10U LU wou 1 U 1ou LU
1,1,2,2-Tetrachloroethane 5 0.055 10u 1U {0 8] iU 10y LU oy 1U 10 U LU wu 1 U 10U 1U ou 1U 10U 1U
[Tetrachioroethene 5 0.66 10U 1U 10 U Iy 10U 1 U 10U iU 10U 1 U ou LU 10U 11U 10 U 1U 10U 1U
[Toluene 5 720 10U U 10U LU 10U LU 10U 11U 0 u 1 U nou 1 U 10U 1 U 10U 1u 10U 1U
1,2.4-Trichtorobenzene 5 190 10U 1 U 10 U 1 U 0y 1 U 10U U 10U 1 U 10 U 1 U 10y 11U 10 U 1U 10U 1U
1,1, [-Tnchlorgethane 5 3200 u 1u 10 U 1 U 10u 1 U 10U 1U 10U 1U 10U 1U 10U 1y 10U 11U oy LU
1,1.2-Trichloroethane i 0.20 10 U 1 U 10 U 1U o 1u 10 U 1 J oy 1U 10 U 1y U 11U 10 U 1U 10U 1 U
[Trichloroethene 5 0.028 1y 1y 10 U 1 U 10U 1 U 10U 1U 10U 1U 10U 1Y 10 U iU 10U LU 10U 1U
[Trchlorofluoromethane 5 1300 10 U LU 10U 10 19U iU 10 U 1y oy 1U 16 U 1y 1u Lu 10U 1 U 10U 1 U
([l'__;if'l’lc;)“’m'"2'2’““””"’“”“’“? 5 59000 oy 1 10U 1u U iU 10U 1y 10U 1o 10U 1u 100 1u 1u LU 10U 1
Vinyl chloride 2 0.020 16U 11U 10 U 1Y 10U t U 1ou 8] 10 U 1U 10U 1U iou LU 10U 8] 0 U 1 U
Total Xylenes (1,2-, 1,3-, and 1,4-Xylene} 5 210 10 U 3 U 10 U ju Lou 3 U 10U ju 10U 3U 10 U 3 U 10U 3U 10 U ju 10U ju
ICyclohexane -- 35000 10U 5y 10U 5U 10y SU oy 50 10 U SU 10U 5U 10U 5U 10U 50 1wy sU
Methyl acetate -- 6100 ou 1U 10U Lu 0uU 1 U 10U 1 U 10U 1u 10U 1U 10U 11U 10U 1y 10U LU
||Mclhylcyclohexane - 5200 10u LU 10U 1U 10 U 11U 10U iU 10 U 1 U oy 1 U 10U 11U ou U wou LU
{Semj-Volalile Organic Compounds,
micrograms per liter
Acenaphthene 20* 370 10U NA 10 U NA 10U NA 10 U NA 10U NA 10U NA 10U NA 0 U NA 0 U NA
Acenaphthylene — - 10U NA 10U NA 10U NA 10U NA 10U NA 10U NA 10 U NA 1oy NA wu NA
Acetophengne - - 10 U NA 10 U NA 10U NA 10U NA 10 U NA 10U NA 10 U NA lou NA 10y Na
Anthracene 50+ 1800 10 U NA 10U NA 1oy NA 10U . NA 10U NA 10U NA g u NA 10U NA 100U NA
Atrazine 7.5 0.30 10u NA 10 U NA 10U NA 10U - NA U NA 1u NA 10 U INA 10 U NA 10U NA
Benzaldehyde -- 3600 1y NA 0y NA 10 U NA 10U NA 19U NA 10U NA 1o u NA 10 U NA 10U NA
l[Benzoa)anthracene 0.002* 0.092 10U NA 10 U NA 10 U NA oy © NA 10 U NA 10U NA 10 U NA 10 U NA 10U NA
"Bcnzo(b)ﬂunramhene 0.002* 0.092 10U NA 10y NA oy NA 10 U NA ou . NA 10U NA 10 U NA 10 U NaA 10U NA
[[Benzogk yluoranthene 0.002* 0.92 10U NA 10 U NA 10 U NA 10U NA i0 U NA 10U NA 10 U NA 10 U NA 10 U NA
Benzo(ghi)perylene - - 10 U NA 10U NA 10U NA ou NA 10 U NA 10 U NA 10U NA 10U NA 10U NA
Benzo{a)pyrene ND 0.0092 10 U NA 10 U NA 10 U NA oy NA 10 U NA 10U NA 10U NA 1oy NA 10 U NA
Benzoic acid - 150000 10 U NA 10U NA 10U NA 10 U NA 1oy NA 10U NA 10U NA oy NA wou NA
Benzyl alcahol - L1000 10U NA 19U NA 10U NA 10U NA 10U NA 10U NA 10 U NA 10 U NA 10 U NA
Biphenyl (1.1-Biphenyly 5 300 10U NA 10 U NA 10 U NA 10 U NA 10U NA 10 U NA 10U NA 10U NA ] 10 U NA
Bis(2-chloroethoxyymethane 5 -- 10U NA 10U NA 1ou NA 10U NA 10 U NA oy NA 10 U NA 10U NA 10U NA
Bis(2-chloroethylether 1.0 0.010 i0 U NA 10U NA ou NA 10U NA ou NA 10U NA U NA 10 U NA 10U NA
2.2-Oxybis(I-chloropropaiic) 5 027 ou NA ou NA 10U NA 10U NA 10U NA 10U NA 10U NA 10U NA ou NA
(Bist2-chlero-1-methylethyl)ether)
Bis(2-ethylhexyl) phthalate 5 4.8 071 NA nu NA 10U NA 10U NA 10U NA 1oy NA 2] NA 21 NA —= 1) : NA
4-Bromophenyl phenyl ether - -- 10U NA U NA 10U NA 10U NA 10 U NA 10U NA 1y NA 10U NA 1ou NA
Butyl benzyl phthalate 50* 7300 10U NA 19U NA 1nou NA 1ouU NA 10U NA 10 U NA 10 U NA 10 U NA 10 U NA
Caprolactan: - 18000 10 U NA 10U NA 10U NA 10 U NA 1oy NA 10U NA QU NA 10U NA 10U NA
arbazole - 34 19U NA 10U NA 10U NA 10 U NA wou NA 10U NA 10U NA 100 NA 10U NA
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Table 5-9

J i 1
ANALYTICAL RESULTS FOR DEEP OVERBURDEN GROUNDWATER SAMPLES ;": & G eom a t r | X

Peter Cooper Markhams Site
Dayton, New York

Sample Location, Sample Identification #, and Date Collected’
Groundwaier X MW-1D MW-2D MW-3D2 MW-4D MW-5D MW-6D MW-7D MW-8D MW-9D
Criteria” 110701173 042302194 110661163 042302192 110601162 42202191 110501166 042402201 110701169 042602211 110801180 042402207 110801177 142402203 110661167 042302200 10501157 042202188

Constituent’ TOG PRG 117772001 472372002 11462601 47232002 117622001 472272002 117552000 412472002 11772001 4262002 117872001 412472002 11782001 472472602 11672001 472372002 117572004 472272002
4-Chloroaniline b 150 10U NA o u NA 10U NA 10 U NA nu NA 10U NA nu NA 10U NA wou NA
4-Chlgro-3-methylphenci -- - 10U NA oy NA oy NA 10U NA 104 NA 10U NA 10U NA ) 10U NA JORY) NA
2-Chioronaphthalene 1o~ 490 10U NA 10U NA 10y NA 100 NA 10U Na 10U NA o U NA _ 3] Na 0wy Na
(beta-Chloronaphthalene)

2-Chlorophenol -- 30 gu NA 10 U NA 10 U NA 1o g NA 1y NA 10U NA 10U NA 1oy NA 0y NA
4-Chloraphenyl phenyl ether -- -- 10U NA 10 U NA 1nou NA 10U NA 10 U NA 10U NA 10 U NA 10 U NA 10U NA
IChrysene 0.002* 9.2 1ou NA 10U NA 10 U NA 10 U NA 1ou NA 10U NA 1ou Na 1ou NA u NA
Dibenzo(a,h)anthracene - 0.0092 10U NA 10U NA 10U NA 1ou R NA 10U NA 10 U NA 10 U NA 10u NA ou NA
Dibenzofuran - 24 10U NA 10 U NA 10 U NA 10U NA v NA ou NA 10U Na 10U NA nu NA
Di-t-butyl phthalate {(Dibutyl phthalate) 50 3600 . 10 U NA 10U NA } 10U NA ou NA 1ou NA 10U NA 3] NA ) 10U NA 10U NA
|.2-Dichlorobenzene 3 370 10u NA 10 U NA 10 U NA 10U 9 NA 10U NA 1oy NA 10U Na 10U NA 10U NA
1.3-Dichlorgbenzene 3 55 10 U NA 10U NA 10U NA 10U NA 10 U NA 10 U NA 1o ud NA 10U NA 10U NA
1 4-Dichlorobenzene 3 0.50 oy NA 19U NA 10 U NA 10 u NA wu NA 10U NA 10U NA wou NA 10U NA
3.3-Dichlorobenzidine 5 0.15 10U NA 10U NA 10 U NA 10U NA 10U NA 10U NA 10 U NA iou NA 10 U NA
2.4-Dicliorophenol 5 Lo . ou NA wu NA 10U NA 10U NA 10U NA 10U NA 1oy Na Iy NA 10U NA
Diethyl phthalate 50* 29000 10u NA 10U NA 10 U NA ou NA 10U NA 10U NA 10 U NA 10 U NA ou NA
2.4-Dimethytphenol 50* 730 . ou NA 10U NA 10U NA o u NA 10U NA ou NA 10U | Na 10y NA 10U NA
Dimethyl phthatate 50% 360000 10 U NA 10 U NA 1oy NA [[R8) NA 10U NA 10 U NA 10 U NA 10 U NA 10 U NA
i4,6-Dinitro-2-methylphenol - - 25U NA 25U NA 25U NA 25 U NA 25U NA 25 U NA 25U NA 15U NA 25 U NA
2 4-Dinitrophenol 10* 73 25U NA 25 UJ NA 25 UJ NA 25 U NA 25 U NA 25 U NA 25 U NA 25 UJ NA 25 UJ NA
2.4-Dinitrotoluene 3 TIwawx 1o u NA 10 U NA 10U NA 10 U NA 10U NA oy NA 10U NA QU NA 10U NA
2.6-Dinirotoluene 5 3pre=s - 10U NA 10 U NA 10y NA 10 U NA 10U NA [[VR8) NA 10 U NA 10U NA ou NA
Di-n-octyl phthalate 50* 1500 g u NA 10 U NA 10U NA 10 U NA o u NA 1oy NA 1nou NA 10U NA jou NA
|Fluoranthene 50* 1500 10U NA 10 U NA 1oy NA 10U NA. 10 U NA 1o u NA 10 U NA 10U NA 10U NA
|Fluorene 50* 240 1oy NA 10 U NA 10 U NA 10U NA nu NA 100 NA 10U NA 0u NA 10U NA
[Hexachicrobenzene 0.04 0.042 100 NA 10U NA 10U NA 10U |~ NA v NA 10U NA 10U NA 10U NA v NA
Hexachiorobutadiene 05 Q.86 ou NA 10 U NA 10 U NA [[/RY] NA 1nu NA 10U NA 10 U NA QU NA 10U NA
Hexachlorocyclopentadiene 5 220 10U NA 10U NA 10U NA 1oy NA oy NA 10 U NA 10 U NA 10U NA 10U NA
Hexachloroethane 5 4.8 g NA 0u NA 10 U NA L0y NA 0ou NA 10U NA 0 u NA 10U NA 10 U NA
Indeno(1,2,3-cd)pyrene 0.002* 0.092 10 U NA 10 U NA Iou NA ou NA 10U NA 10 U NA 10U NA 10U NA v NA
1sophorone 50 71 19U NA i0uU NA [0 U NA lou NA 10U NA 10 U NA 10U NA 10 U NA 10U NA
2-Methylnaphthaiene -- -- oy NA iou NA wou NA oy NA 10U NA 10 U NA 10U NA 10U NA 10U NA
2-Methylphenol -~ 1800 10U NA 10U NA ou NA oy NA 10U NA 10U NA 1o u NA 10 U NA 10 U NA
4-Methyiphenol -- 180 oy NA 1ou NA oy NA 10y NA 10 U NA L0 U NA 10 U NA 10U NA U NA
Naphthalene 10~ 6.2 10U NA 10U NA 10U NA 10U NA 10U NA 10 u NA 10 U NA 10U NA i0 U NA
2-Nurcaniline 5 1.0 25U NA 25U NA 25U NA 25U NA 25 U NA 25U NA 25U NA 25U NA 25U NA
3-Nitroaniline 5 - 25U NA 25U NA 25 U NA 25U NA 25U NA 25U NA 25 U NA 25 U NA 250 NA
|4-Nitroanitine 5 - 25U NA 54y NA 25U NA 25U NA 25 U NA 25 U NA 25 U NaA 25U NA 25U NA
Nitrobenzene 0.4 3.4 10 U NA 10U NA 10U NA 10U NA 10y NA 10y NA 10 U NA 10 U NA JLEY) NA
2-Nitrophenol -- -- 10U NA 10U NA 10y NA 10y NA 0 U NA v NA nu NA 10U NA 10U NA
4-Nitrophenol -- - 25 U NA 25 U NA 25U NA 25 U NA 250 NA U NA 25U NA 25 U NA 25U NA
N-nitrosediphenylamine 50 14 10y NA 10U NA 10U NA 10U . NA 10U NA 10U NA 1ou NaA 10 U NA 10U NA
N-Nitroso-Di-n-propylamine -- 0.010 0u NA 10 U NA 10U NA 10 U NA 10U NA 10 U 1 NA 10 U NA 10U NA 10U NA
Pentachlorophenc! | e 0.56 25U NA 25U NA 25U NA 25 U NA 25 U NA 25U NA 54 NA 25 U NA 25U NA
Phenantrene 50* - 10U NA o u NA 10U NA 10y NA 10U NA 10U NA 2] NA 1l NA oy NA
Phesniol | 22000 oy NA 10y NA 10U NA 10U NA 10 U NA 10 U NA U NA 1o u NA 10U NA
Pyrene 50% 180 10 U NA 10 U NA 10U NA 10 U NA ou . NA 10 U NA 10U NA 10U NA 0oy NA
1,2,4-Trichlorobenzene 5 190 1ou NA U NA 1oy NA 10 U NA 10U NA 10 U NA ou NA [[)8) NA | 10U NA
2,4,5-Trichiorophenol -- 3600 25U NA 25 4 NA 25 U NA pARS) NA 25U NA 25 U NA 25U | NA 25U NA 25U NA
2,4,6-Trichlorophenol - 3.6 10U NA ou NA 10U NA 10U NA 10U NA 10U NA Iou NA 10U NA 10U NA
Total Metals, micrograms per liter

Aluminum - 36000 320 NA 5660 NA 200U NA 200U NA 232 NA 200U NA 819 NA 2060 NA 3020 NA
Antimany 3 15 60.0 U NA 600 U NA 60.0 U NA 60.0 U NA 60.0 U NA 60.0 U NA 60.0 U NA ] 60.0 U NA 60.0 U NA
Arsenic 25 0.045 10.0 U 10 U 100U 10U 10.0 U 10U 10.0 U ] o 10.0 U 10U 10.0 U JLRY) 100U 1oy 100 U 10 U 10.0 U 10U
Barium 1000 2600 200 U NA 519 NA 200 U NA 200 U NA 230 NA 200 U NA 200 U NA 314 NA 200 U NA
Beryllium khi 73 50U NA 50U NA 50U NA 50U NA 50U NA 500 NA 50U NA 5.0 U | NA 50U NA
[Cadmium 5 18 50U NA 50U NA 50U NA 500 NA 50U NA 50U NA SouU NA 50U NA 5.0U NA
Calcium -- - 266000 ) NA 57200 J NA 52400 ! NA 57300 U NA 228000 J NA 356000 1 NA 284000 J NA 45300 J NA 55800 U NA
Chromium 50 55000° 15.1 15.2 15.1 10U 10.0 U 10U 100U 10U 100 U 1guU 11.9 13.2 13.3 U] 100U 10U 100 U 10u
ICobalt -- 730 500 U NA 500U NA ] S0Q U NA 50.0 U NA 500 U NA 500U NA 500U NA 500 U NA 100U NA
Copper 200 1500 250 U NA 25.0 U NA 250 U NA 250U NA 250 U NA i 250U NA 25.0 U NA 25.0 U NA 250U NA
Iron 300" 11000 15500 1 NA 7850 1 NA 4134 NA 10901 NA 14100 1 NA i 4340 1 NA 10200 1 NA 2640 1 NA 2E50 1 ] NA
Lead 25 15 3.0 NA 3.0U NA 30U NA 3.0 UJ NA 30U NA | 30U NA 3.1 NA 3.0U0. NA 3.0 Ul NA
Magmesium 35000* — 76400 NA 11600 NA 10800 NA 11600 NA 40800 NA 125000 NA 75200 NA 8220 NA 11000 NA
Man ganese 300" 330 268 I NA 299 3 NA 721 ] Na 2971 NA BI2 NA b £l S NA eI NA 14 J NA 141 NA
Nickel 100 T30 400 U NA 40.0 U NA 40.0 U NA 400U Na 400U NA 400U NA 40.0 U NA 40.0 U NA 400U NA
[Potassium - - 19600 J NA 5000 UN NA 5000 WS NA 5000 U NA 5000 U NA 5000 UJ NA 5000 UJ NA 5000 Ul NA 5000 U NA
Selenium 10 180 50U NA 5.0U0 NA 50U NA S0U NA 50U NA 50U NA 50U NA 50U NA 50U NA
Silver 50 180 100 U NA 100U NA 100 U NA 100U NA 100U NA 100U NA 100U NA 100 U NA 100U NA
Mercury 0.7 11 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA 0.200 UJ NA 0.20¢ Ul NA 0.200 Ul | NA 0.200 UJ NA
Sodiwm 20000 - 22300 . NA 5000 U NA 5000 U NA 5850 NA 15500 NA 7110 NA 20000 NA 11400 NA 5990 U NA
|Thalliwn 05* 24 10.0 U NA 10.0 U NA 100 U NA 100U NA 100U NA 100 U NA 10.0 U NA 10.0 U NA 100 U NA
Vanadium -- 260 50.0U NA 500U NA 00U NA 1 500U NA 500 U NA 500 U NA 50.0 U NA 500 U NA 500 U NA
Zing 2000% 11000 200 UJ NA 2591 NA 1 200 UJ NA 200U NA 2000 NA 200 UJ NA 23.11 NA 20.0 U1 NA 00U NA
|Dissolved Metals, micrograms per liter o
lfaluminum - 36000 NA NA 200 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 5-9
ANALYTICAL RESULTS FOR DEEP OVERBURDEN GROUNDWATER SAMPLES 2:/.\_ G eoma t r i' X

Peter Cooper Markhaims Site
Daylon, New York

Sample Location, Sample Iden{ification #, and Date Collected’
Groundwater MW-1D MW-2D MW-3D2 MW-4D MW-5D MW-6D MW-7D MW-8D MW-9D
Criteria’ 110701173 042302194 116601163 042302192 110601162 42202191 116501160 042402201 110701169 042602211 110801180 042402207 116801177 042402203 110601167 042362200 110501157 042202188

Constituent’ TOG PRG 11/7/72601 472312002 11/6/2001 4/23/2002 11462001 | 42272002 11/5/2001 412472002 117722001 4726/2002 11/872001 472472062 11/8/2001 472412002 11/6/2001 4/23/2002 117572601 42272002
Antimony 3 15 NA NA 600 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 25 0.045 NA NA 100U JLRY) NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bariutn 1000 2600 NA NA 443 NA Na NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium 3 73 NA NA 500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[Cadnuium 5 18 NA NA 50U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[Calcium - - NA NA 45800 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium 50 55000" NA NA 100U 10 U NA NA NA NA NA NA NA NA NA NA NA Na NA NA
[Cobalt - 730 NA NA 500U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ICopper 200 1500 NA NA 250 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron 300" 1000 NA NA 3511 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 25 L5 Na NA 30U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
||Ma,enesium 35000 - NA NA 8040 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
“@gaﬂes& 300" 830 NA NA 161 J NA NA NA NA . NA NA NA NA NA NA NA NA NA NA NA
[invicke! 100 730" NA NA 400U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium -- - NA NA 5000 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 10 180 NA NA 10.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver 50 180 NA NA 100 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.7 i1 NA NA 0.200 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium 20000 -- NA NA 5000 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thalliwn 0.5* 24 NA NA 100U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium - 260 NA NA 500U NaA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zing 2000* 11000 NA NA 200U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexavalent Chromium, micrograms per

liter

Total Hexavalent Chromium 50 110 10 UJ 10 UJ {10000 YR 10 UJ 10 UJ 10 UJ 10 US o ul LR 10 UJ 10U 10 UJ 10 UJ o Ul (10000 HR 194y (10000 )R 10 UJ
Soluble Hexavalent Chromium 50 110 NA NA 10 UJ 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Other Geochemical Parameters,

milligrams per liter

2 (NHa+ NH,'

Ammonia as Ny - 113 150 010U 0.10U 0.10U 0.10 U (.68 058 0.17 0.18 6.2 0.53 0.11 010U 0.14 0.10 U 0.10 U 01 u
Bicarbonate Alkalinity -- -- 608 NA 143 NA 135 NA 174 NA 450 NA 519 NA 436 NA . 146 NA 108 NA
Carbonate Alkalinity -- - 50U NA 500 NA 50U NA 50U NA sou NA 500 NA sS0U NA 50U NA 50U NA
Nitrate 10 (as N) 10 0.50 U 05U 0.50 U 05U 050 U 05U 050 U 05U 0.50 U 05U 0.50 U 030U 0.50 U 05 1! 050U 05y 050U 05U
Sulfate 250 - T4R 624 } 12.6 85 438.7 53.0 250 12.5 i IS8 : 243 o DN R— — 03 584 274 13.7 57.3 59.7
Sulfide 0.05* (as H,8) -- 1.0 U NA 1.0 U NA 1.0U NA 1.0U NA 1.0 U NA 1.0 U NA 1.0U NA 1.0 U NA 1.0U NA
[Total Dissolved Salids -- - 1490 NA 155 NA 178 NA 20 NA 973 NA 1770 NA 1220 NA 133 | NA 223 NA
Totat Organic Carbon - -- 17.8 NA 561 NA 4.9 NA 6.7 NA 93 NA 13.3 NA 12.8 NA 4.1 NA 5.5 NA
Soluble Organic Carbon -- - NA Na 14.11 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Field Measured Parameters

Temperatre. °C - - 10.48 10.65 10.45 8.46 10.01 7.48 9.53 _899 10.2 841 9.85 9.55 9.52 8.61 9.43 8.46 10.08 7.83
pH. standard units - - 6.73 6.76 7.32 161 7.65 7.91 1.5 7.41 6.91 6.89 6.45 6.55 6.72 6.91 75 779 7.36 7.71
Specific Conductivity, #5/cm - - 3718 2700 340 309 369 544 253 373 2024 1056 3619 2148 2891 1865 341 319 237 541
Dissolved Oxygen, mg/L. - - 0.46 0.03 0.65 0.11 12 0.17 0.59 0.09 0.45 0.03 0.44 0.07 0.29 0.06 0.5 0.04 0.77 0.23
Oxidation-Reduction Potential, mV - -- 190 199 239.1 211.1 230 259.9 159 218.8 208 226.1 76 435 160.6 181.4 211 251.2 32 398.9
Turbidity. NTU -- - 10.17 16 500 130 L9 12 33 4.54 11.9 11 2.97 12 458 19.6 48.5 26.7 43 4.36
Ferrous Iron, mg/L -- - 62 7 1.4 0 0 05 1.6 1.2 [ 5.8 NA 0 4.6 7 NA 0.8 0 1
Notes:

1. Sample locations provided on Plate t
2. Dats quulifications reflecl 100% data validadon pedormed by Data Validation Services
3. Groundwuler criteria is from NYSDEC Division of Water, Technical and Qperational Guidance Series. (TOGs). Ambient Water Quality Sandards and Guidunee Values for Groundwaler (June 1998) and U 8. EPA Region 9 Prcliminary Remedsatien Gouls (PRGs ) for Tap Water (2004

HSicm = microSicmens per cenlimewsr -- indicales no crileria exists mdicates exceedance of ground waler criteria or guidance value

mg/L = mulhgrams per ey * indicates o Quidance valne

mv = millivolis =% applics 10 the sum of cis- and trans- 1. 3-dichloroproperic

NTU = Nephlometric Turbidity Unit +<« applies lo the sum of phenolic compounds {tatal phencls)

NA = nol analyzed “*** PRG for mixwure of 2,4- and 2. 6-dinitrotoluene is 0.099 ug/l

ND mcans a non-detec tible concentralion by the approved snalyticul methods " PRG for Chremium [If (no PRG cxists for Towal Chromiumy

{valugy = comeentration reporied by the laboralory prior (o being rejected by daw velidaton “ TOG for suni of Iron and Manganese is 500 ug/L

R = rejected concentration as a result of daw validution 7 PRG for Nickel (saluble salls+

ORGANIC DATA QUALIFIERS INORGANIC DATA QUALIFIERS-

U = compound was analyzed for. but net detected, reported wills detestion limit value U = clement was analyzed for, but not detested, reporied with the detection linsit

J = an estimated value, cither when estimating a concentration lar tenatvely identificd compounds where a | | response is assumed. or Yar 8= a value greater than or equal to U instrument deteetion liout, but Less than the guantitation Limit
when a compound mects the identification criteria but the result is less than the quantitation limil E = 2 value estimated or ol reported duc 16 the presence of inlerferences

N = spike sample rocovery is nat within de quality control limits

['Projec1\007603 Markhany R (Final RI Report July 2006\Report Tables\Table 3-8 5-9 Anatytical Resulls for Groundwater Samples 3of3



1Jo 1 aed S2{AUIDS 19184 IICUNG PUR[IIA 10) $1INSIY [BINA[RUY O] -§ JIQE1AS2IGe [ HOAINYO0T 4107 LOIY 1 IULAIH SWRLMLN £09LONR(CIGY T

(UEND 111 UBY) $S3] SL NS

(1 NG TLINLIY UOTIEIYIHLIPE I §)33U1 PUNOJUIOD T LALLM 10 *PAUINSST §| ISUOdsAL ] & M

spunodulos patjnapt A|3ANEIL3] J0J UOLTIINAIUOS ¥ FUNTIINGD UM 13112 "INJTA PAIBIUIISA T = [

ek 3y uwp s3] g N
uo13913p Y1 Yuim paniodal tpan3dnap 10U Ing “10] pAzA|CiT sTm punodulod = n AN[TA NI UOILIANIP A

1I0113213p JUIUINISU] 1)1 O] JENYS 1O UB( 1318213 3MBA T = [

anfea (4 pauodal 1paidalap 10U INq 10} PAZA|RUE SR JUIWIA|A = )

SYFHITVNO VLV DINVORO SYILHITYAD VLYA JINYDIONI

pazA[Tun 100 = YN

3p1jIns uadeupAyl se passaudxa ‘SIPYINS [RI101 10} SI BLUII SABIPNI
$1SIX2 TUIILD O SIBIIPUL ~-

aimradwd pue Hd vadn Wwapuadap s1 TuALI sARAPW

$SIUPUIEH 10) PAIMINSGNS aN[EA AIUIEY|E LINWIXC Y WU 1U3[BALL JO ULLOJ paa[ossip 01 sat|dde (gpg9 0 + [(ssauprey widd) ug]g]3:0)dxA(9g () :SA40](C) S "SSIUPITY JO UONIUNJ B St BLIIILI SATIHPUI 4y

uuo) paajossip o1 saiidde Tuaiug sapenpn

(8661 dunf) SIATA s3] ut vonededosd Ysiy 30§ SANRA IUTPING PUR SPIEPUTIS ARWNY 1T AL USIQUIY (SDO L) SIS IUrPMe) [ruoneiady PUE [EIU9 ], “SNTAL JO UOISIAI DAQSAN UI0L) S BLBILI I9LEm JIBUNG “f

$31A13S U pieA FIec 4G pauniopad nanepyeA RIEp 3,00 19321 suouealjtnb TiRg "7
| aT)d wo paplacid suciedo) jdums |
BLIJILD 13IEMA IITNS IACGE UONTALIIUOI §3ITAPUL TTII0N
VN VN VN 1> VN 1> VYN VN -- /BUW ‘U] SNOLIY
VYN VN VN K4 Il 'y L0 ¥N - ) N.LN ‘A1pIgn,j)
6'¥E- YN 9%8- YN 00L YN g6t VN - AW [BNUN0H UONIINPIY-UONEPIXQ)|
S2°0 VN 60'1 81l 990 0L L0 YN -- 71/5W “URFAX(Q PAA[OSSI]
Tre VN [ 0011 16¥ L2147 £76 YN - w77 “Kiandnpuo) Syvadg
00'L VN oT'L 8L'E LEL 8¢ SE'L VN - siun prepuels ‘Hd
6v 01 YN S0l 6L°0I L 01l 0L°91 YN -- 0, ‘2Imesadwa j
] I SI19JPWERIRJ PIINSEI[] PPAL]]
VN VN YN 0Lt YN 92 VN 8Ll - UOQIEY) HUEBIQ) [210]]
YN YN VN [t VN [434 YN £09 0001 SPI[OS PAA[0SSI(] [BIO ],
YN VN VN not VN not VN noi ++200°0 2pyIng,
8'LC VN '8l | Sve 78 861 061 LEgics 0S¢ AJ[N S|
1¢ YN 050 N0s0o noso N 050 96 N 050 0L BN
VN VN VN nog VN nos YN nos -- AUl Y 91BUOQIED)
YN VN VN 01 VN 30 VN 6LE - Knuteyy 2ieuoqreayg
noro VN noio noro [Lo Nnore noro noro LS$'7-80°0 BIUOURUY
] I991] Jad sureadajjiu
) ‘sIBjaUIRIE [RINUIYI0L) JAYIO)
n ool VN [ 001 ., INnool 1 ool [O¢€l M ool In ol w11 UINRUOIYYD) IUI[EAEXDH
N 00l VN N001 1 001 11001 N oal 1001 N 001 8y xx  WNIUOIYY
N 00l VYN N1 001 Nn 0ot 1001 1001 N 00l n00l x0¢1 i J1USIY
1331
Jad swerdodtu ‘sjeafA] (e30])
00T/5T/P ooz et 00T/sep 100T/€/21 00t/st/y 100z/€/¢! 00TrTF Tooc/ert , PHEILD) ,punoduwoy
SITTOSZED Lp FITTOSTHQ £RIT0E0Z1 TITZOSTHO PRITOCOTI 90TEOrTFO 9gIrogoT! 4310 {4
i 121044 30Dfang £# 210 290fIns Z# 491044 2o0fIng 1§ 121044 200fang 2a0fing
, D123]]0] A8 pUp ‘% uoynnfyuapy apdwns ‘uoyvroy dung

HI0 X MIN ‘U0IAR(]
31§ sweyyIey Jadoo)) 13394

SHTJWYS HALYA D VAINS ANVILIM HOJ SLTNSHA TVOLLATVNY
X11lewon) o7

0I-S 3qeL



1101 2feg sz|dwes ususpag pUR|I2A, PUNCISYIRG 10) §iNSIY jro)

uy | [-S A1qe LsAqe L nod2 90z AInr nodey 13 UL SIUBm A €00 LO0VIAOLV

anra

ON2219p Y il pauodas 1p21a3tep 10U Ing 10) PIZAIRUT Sea U2 = )

'SYFLATYNO ¥ LYA JINYDIONT

(666 Amnur[} SIUALRISG PARUTILRILGY) SUTUBALIS 10] JIURPIND [RAUYS2 ] ‘S32N0SY MRy PUR SPIIM ‘U 10 Ue1SIai] DIASAN [Uol) (|34 19a)y3 210435/1243] 13047 A0T) PL2IID WAWLIPRS ¢

53ALPS UOIIPIFA PIe( Aq poutiopad uonrpiea mep 2,00 | 13yl stoneapenb eieg 7

1 Ir[4 uo papiaaxd suonwao| adwrg |

TN

I +91 rgir gL el resg rree [£6 el reet 011/09¢ womeysy

Ty 09 €6 s v 68 £0l 'L 96 £E0°9 JruasIy

werdoy

) 13d swread I ‘SeIapy B0 ]

TooT/siror 100T/S1/01 T007/S1/01 100Z/S1/01 Fo0z/sI101 100T/s1/01 T00C/s 101 100T/S 101 1002/51/01 ( THD L AUINRISUO))
6rITOSIoN SFITOSIOT LeHIosIor GrIIosIol OFITOSTOT 6ETTOSIOr LETIOSION QELTTOSTON SEIrosIor munpasg

844 240y LI HIPT SLft iy QLft IO £84 2y 8¢ aywry VI8 # ayivy 08 # iy V6L 4 210
\.umwum:a.u 2/0q pup 4 uoywaruapy ajdums ‘ueypooy ajdwg

IO X M3IN ‘Uolfe(]
31§ sweyyey Jadeo)) 13134

SATdIAYS INAWIJAS ANV TLAM ANOOIONOVE HOA SLIASAY TVOILLATYNY
Xl1JBWORN) 7

I1-¢ 31qel



[ 101 a8 sapduing WIPAS PIRjaAy L0) s nsay ronfiery Z1-4 A1qe\satan | wodayp 00z A|nf Boday [y IPULIIY SIUEPHP Y (60 L0020l |

§$3]Inq *

10119313p Nrawdisul atp o) {enba 1o ey 12rald anjra e = ¢

19319p Ap i padodar {pacaap

INQ *10} PIZATUN FTAL WIBLUA}D = (]
SYAAIVYND YLIVA DINVOAONI

129pp-uou = (N

uONePIPA mInp

120002 pa2afas = y
nonrpyra mep Juunp paioafal Iniaq 01 Joud Aoriogr) a1 £q pauedal uol

AN = (3N|rA )Y
*£00T *¢ 49qQUIada(] U0 PA199||02 )| nsal ajdums uonruLlio) ‘t

|3@], “$32UN0sAY URY pur 2NPIA "USY O UOISIALG DTASAN WOUL ([24TT 19247 AAIGAIAX] 1024 F MOT) RUDILD WIRUIPAS 'f
$2TNIAIIG UOLRPIPA RR(] AQ patiopiad HOIRpPTRA BRI W00 ] 19y b eing (7

(6661 AenUef) SluawWpag paruRLRUuG) FUI22195 10) 20URPING (R

(19913 2IoA2%) UOLIA|LID JUW I pos pur 231e) _u__=2mxu=n_ AA0QR S| UQIIRJIIAON0D S21mIAPUL [ 217(d U0 papiaoid siohmso| sdums |
HETTIY
Mo AN 26'0)| A (N £5°0) EEGEAY yinTn A (N1 88°0) EEONSOI KT TG ES Y IS IG IR E ) ¥N - WRO0IYD) JUS[BATXIH
ATrL/IV L8 ree [6¢€2 rovi I ¥vT rgis | ALe/ T 9ET [vse reco gL 0109t LUNRUOIL T
£T 8¢ 6'€ Dﬂ St 06 98 vl COLOIAN]| £2/09 DUV
weadory 1ad swelFifnu ‘S|e1R A [210 ]
100T/51/01 T100L/51/01 Iogcrein? 100T/51/01 10051701 100T/ST/01 To0Lsing! 10051701 aduny LUHARLD L HANLISUO)

seriosior £zI108101 cEIosior Igiipsior 0c1 108101 Zzirosior IZ110s101 0ZII0s101  |puncidyongl juaunpag

S84 2y VERY 21T IS1# 2yiry IST§ aqnry 0SIg ayivy Vieg ayirT 6% a4ivy VEo# 24y ans
D PUBJIAM A Puvliam a puspom
( P2123}073 20T pup ‘# uoyparfimiapy ui:.\um, ‘woimaoy apdiung

IR FEOEE9) 49D AN +7) ¥ (0 8T) LE8L/ N € VN - LWNMIOMY) UjRARXSH
ryey [89r rLoe reel 99 | JOGZCSIT JecogL 011/D9T WnUIORT
nLo ne6s 189 X n o9 79 T0IOAN| £E/09 ] BT
wergory Jad smeLsnnu ‘s[eIagy [F10],
10075101 100L/S101 100251701 1002/51/01 1005101 1008/51/01 23uny PHOILD  Tuanmsuo)y

6C1105101 8II10SI01 LTIT0s101 9Z1i10sI01 FTIIOSTON £e170s101  punosSyong) 1uauupog

I6# 247y 06# 2Hrry 88y Yy L84 Yy 984 207 G684 21y ang
g punpiapp V puopagm
( PRI23]0D) 20 pun uoypILYuapy apduns ‘uoywroy a)duing

NI0 X MIN ‘U0lAe(]
g swegyie 1adoo)) Ja8g

SATdINVS INHWIAAS ANV TLIAM HOA SLTNSTH TVILLATYNY
X1J1ewooar) % S

(AG I CLAY



{ jo 1 a8eq sajduregiodea [i0s Joj SISy [LINA[BUY €]-C 2qe1\saqqe L 1odad\onnz L10r uoday [ [Pul Y SWeYNIE £09 001\

uey] 199e3id = <

(It UT 2UBIAW JO 1UAWAINSEIW B) 1NUT| 2A1SO[dXD Jam0] = [T
wofju 5ad sured = wdd

SANUT = Biw

0197 Jutll e jinsal ajduies jenmur = 1

1 2igld uo papiaoid uonesoy sidweg |

TSaTON
001 001 001 001 001 001 % 1477
¢o¢ So¢ 6l ¢ I v wdd ‘apiy[ns uIFoIpAH
1’9 '8 8'6 60 0 80 % ‘URSAXQ)
c81 81 €01 ¢ ¥ 9 wdd ‘oprxouow uoqie)

SIdAWRIE ] PAINSLIA PId1]
z007/2e/p z00T/Zb 200Ut 100Z/S/11 1007/S/1T 1007/S/11 L UINRISU0)

U0 WNUNIXDIY up g+ | ? i £ + 1 I +1 ?

1-Zd9 1-Zd9
, P21031100) 21p(q puv ‘uoypnfuyuspy ‘uonwioy dung

IO X MIN ‘Uolhe(g
g swegyaey J2doo)) 1319g

HOdVA TIOS H0d SL'INSHA "TVOLLATVNYV

X111BWOd5) S
€1 9IqeL



1J0 123eyg sAemiing amsodxy 1-9 Qe \S3[qE [, 1odagvo00g ANt 1oday [y [FUld\Y SURLNTW €092 0003204y |

uengy As-up 101107 [ruuag
padojaa3apal s1 s i p ;apdiod £jenusiog nnpy 1310 UOIITUISUO)) PUT[12at UiQJ] U3 wapag WALLP3G
‘lueengy ALS-UQO uonsadup
padojaaapad st aus 3 1 Aajdwos Ljenuaog ‘juengy AIs-UQ 1270 [BUUa] npy 19110p4 UONANNSUOD) DUT{13.4 UIOY) I 220 UG 1317 p4 32BLING 13184 33T4NG
25N [PLISWIKIO/[ELISNPUI O1R1 PAd0}aAaPal S1 31s J1 A12dwod Aj[enuanag “nehg 3s-ug) uoneeyu) Hupy 1331044 100PU] JUS-UQ) A2 mpuncdd auis-uo Ay J00pu|
uion sHJ0D AUToA )
padoganapar s 2us ay1 jt 92ydwioa £[enusiog wendy as-uQ uolie|eLu| npy 12410 AN UOLIDMUISUDD) 11T punosd NIs-uo N
ay w3l
25N |TLIUNUOY/[RLISAP U padojasapau §1 2115 11 31a(dwod A|[enuajog|  wend) us-uQ uole|ryu| INpy 13310p4 100PINE) 3NIS-UC) wiody s¢02 3Ne|0A ’
131MPUNOLN
pado[asapal §1 21Is A J1 A3dwiod A|riusod|  ueng 3ns-uQ 19BIU0)) UL Npy 13104 UONINIISLIOY)
“Juen 15Uy IUOT) [EUU3 Jmin.
35N JEI2LAUILIOS/ELESTIPY] Oiul O is-uQ U] [euuag 1NTAPUNCIN AIS-UQ) J3IEAMPUNOID d
. N N n 1 looping an
padoj2aapal s1 a11s 1 22unas 3|qriod arming e aq AeuL saeapunold “Ajynun y3noyy NPy 9310/, 100P100) AMS-UQ
s : endy AN5-UO uolisadu|
padojaaapas §1 215 3 J1 apadutod A|EUUNOJ|  nmndy alts-uQ uoneRI} 1mpy 134040, UOILITUISUAY) 1108 3115-10
T 1y u3lquiy
3SN [RIMIUNUOITINSNP O p3dOjaA3Pal 1 311§ J1 :12]dutod £jruuaod|  uwndy AIS-uQ) uoum e[ 11Npy 1341048, J0OPINQ 3115-uQ) oy 1snp armdng
nmngy as-uQ 12B1U07) [BULIACT
padojaaapau st a1s i J1 212]dulas Ayriualod 1npy 133100, UONIINNSLIOD) (10§
nmngy as-uQ uonsagul emIpLaug
(108 3u1s-uQ nos
IURNYY A1s-uQy 1381U07) [RUUIC]
asn [E121auIuLOdy[eUIsTpul Olul padojasapar 51 ais JL M2(dwos A[Enusiog npy 133100, 100PINQ) US-UQD)
‘weng) 3is-uQ UoIS33U] [TIUIPLIL]
nend) As-UO 19TIU07) TRULI 102352]0pY
UOLIEI0] NAUIAL SN 12 Ajay 1| $13ssedSa)] unIng pue wauns ‘Ajiaey aalreug aassudsar ] PUBII3M WI01) 1G2UIIPAS Wapag [UETNEIN
wendy ans-ug) uonsaduy [EIuapiau] Anpy
UONT0] 10U12] STY1 18 A[3y1] §13ssedsan auniny puT (uaun2 *Anj1ory 2anatu|  ureng) Als-uQ 1981U07) (U3 WIIIOPY
1ssedsau} PUrpam LI0I) JIBA DILHNG 12l 23TUNG 1MEp ITHENG
3upea J0 uununms 1) PISN 3q 01 £]3y1jun A|Uo J2iem 3depns Tugpums Juop As-UY uonsaduf Anpy
112053|0pY IITMpUNoId AMs-1U0 niy
uQNE0| Alouta syt 18 (241 stassedsan auming pue wawuns K1y aanseup|  uend) ns-uQ uone|eu] 1assedsar], y a1y uanquUy 131EMpUNOIN AuaLn)
’ Anpy woly $400) INRIoA :
WI3253[0pY
UONED0[ 2JOUEAL SIi 1® A|aN1] SI25STASanN Amin) pue 1aLns AN[1oT] 2a108U] ‘luengy AS-UO uone|etyu] o Jassedsar], [10S 311S-110 W0 1SNp Al 1y uBIquy
‘nEnd) amns-ug 1281007 [RULAC 1u5389,0pY 10§
uQUEI0| A10WIAI SHLt v A[ay1] sJassedsan auning PUT WaLna ‘A11j12e] dal1Tu| 2assvdsany |108 Als-uQy jtog
uRng) Ms-up uonsadu| [Riuapiauf AMPY
Arm[ing unsodxq Jo oisnjaxyy S15ARUY AS-JO amoy amnsodxg v uanendo  toidasay 104 2nsodxy WInpay umipay NunyIun ]
10 UO1132]35 10J 3[TUONTY JoadA] PUSO rovdasay amsodxyg OURLIDIG

SNIOA Mmap ‘UOI B
2)1S SWey ey 12doo)) 1912

SAVMHLYd Td0S0dXd

XIJIEWO35) =¥/ -9 A8 VL



EXPLANATION

e — e — PROPERTY BOUNDARY

" -~ AN
Y i R W
ENILEY ROAD (49,5 Fr-wises

WETLAND BOUNDARY

HHHH RAILROAD TRACKS
FENCE LINE

-$—Mw—1s MONITORING WELL LOCATION

:gg.
SN

.

N

\,

O

STAFF GAUGE LOCATION

A

SURFACE WATER LOCATION
SURFACE /SUBSURFACE SOIL

e SAMPLE LOCATION
R 6 SURFACE SOIL SAMPLE LOCATION
2 BACKGROUND SURFACE
SOIL SAMPLE LOCATION
SURFACE /SUBSURFACE SOIL
@122 SAMPLE LOCATION
(SS ANALYZED FOR TCL VOCs/SVOCs AS WELL AS COPCs)
- A 54 SEDIMENT SAMPLE LOCATION
. Z BACKGROUND SEDIMENT
{ SAMPLE LOCATION
{ " ) iie WASTE PILE SURFACE SOIL
! SAMPLE LOCATION
T ) ©r8-1 BORING LOCATION
PIEZOMETER/GAS SAMPLING WELL/
€-cPz-1/5-4 BORING LOCATION; "ST” IDENTIFIES
A A LOCATION OF SHELBY TUBE SAMPLE

APPROXIMATE LOCATION OF WASTE PILE

BUFFALO AND JAMESTOWN RAILR COMPANY

/ I:l NON—WASTE FILL PILE
AN

. NOTE: SURFACE SOIL/SEDIMENT RESAMPLE

/ A LOCATIONS ARE SHADED GREEN.

A' }—{ GEOLOGIC CROSS—SECTION LINE

APPROXIMATE SCALE IN FEET
100 200

60 120 BASEMAP PROVIDED BY:

0
APPROXIMATE SCALE IN METERS BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.
Figure By Project No.
0@ SITE PLAN WITH PROPERTY BOUNDARY a1 7603.000
Peter Cooper Markhams Site Date ™

GEOMATRIX Remedial Investigation Report July 2006 1




| fProject/7603 Peter Coopar Markhams/Draft Rl Report/ Report Figures/ Nigure 1.1 Site Location Map pdf

AUQUA_CO

Hagt

ATTARALTRIS (O I

L w L. 2 | £ Ko

‘T\.J‘;.....,«ﬂ i 1 oeel R -

3 h"‘-._ L\ .""‘ (‘ §
. Y [ Bl benovs )
Clhichey | fomnery | ! I R

Panpwhign o’ ' X i

" A e S iee ¢

&1y _-;\' i P ey

I i R
S mt»u::)‘rmu ) i i e
*’:nm. TUIES MANAT | S~ AR | =1 Wy Prtcran

: P v Masber]. L R e
) e z ' ST
L : & { Shunket
[~ T i b = Seain Deates
[ -} I A e
| ]
\ : I ‘I
T ¢ : 2 { 4
L% LR - SR N = 5 Bl - =
BT INC B oy | R
- 1 | o . I . 4 | I' é‘
e ESE g y ; fem ot [y
H [ — :\1'“-,, E \"i" L R e y !__j. ]
- X e - |
; ; g ! y i :
‘ A y h { z e r
L= ‘\“;, i b ™ - '
L ~, I x \ o | L | ]
(\-Im-l, L [y 0o~ CHEARY LHREEK .

Lemery b ‘2::_“;' s ) : LLC . l ’/
HAREOTT! Iy R ‘ /
: ey - L

Py L
SR |
T |
b { by

i [ 1 n ] =

o, ) ! }ommr
- . . 1 Vo
Spseupuipul ¥ L [. B

A

-
WoENw a b
\ <

.\i/

s

Now Al ““\,_‘

=

GEOMATRIX

SITE LOCATION
Peter Cooper Markhams Site
Dayton, New York

Project No.
7603

Figure

1-1




EXPLANATION

[ e == ==  PROPERTY BOUNDARY

WETLAND BOUNDARY
HHHHHH RAILROAD TRACKS

--—0— FENCE LINE

fne WASTE PILE SURFACE SOIL
SAMPLE LOCATION

©e BORING LOCATION

._,.'_h'-\ UNU'.I.LHM 3 "

PIEZOMETER /GAS SAMPLING WELL/
£rcrz-1/8-4 BORING LOCATION; "ST” IDENTIFIES
LOCATION OF SHELBY TUBE SAMPLE

APPROXIMATE LOCATION OF WASTE PILE

|: NON—WASTE FILL PILE

\ ———GPZ-1yB-4 7

=3
]
R
/ BUFFALO AND JAMESTOWN RAILR COMPANY
N
4 A
APPROXIMATE SCALE IN FEET
0 100 200
e
™™ e ™ s’ —
0 80 120 BASEMAP PROVIDED BY:
APPROXIMATE SCALE IN METERS BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.
SURFACE AND SUBSURFACE SOIL WASTE FILL PILE SAMPLE LOCATIONS ey o

m Peter Cooper Markhams Site Date Figure

GEOMATRIX Dayton, New York July 2006 3-1




EXPLANATION

1 — PROPERTY BOUNDARY

WETLAND BOUNDARY

HHHHHHH RAILROAD TRACKS

00— FENCE LINE

‘&)
v P m o5 SURFACE /SUBSURFACE SOIL
I - SAMPLE LOCATION
: .E: g & 6 SURFACE SOIL SAMPLE LOCATION
. o BACKGROUND SURFACE
% SOIL SAMPLE LOCATION
SURFACE /SUBSURFACE SOIL

SAMPLE LOCATION

(55 ANALYZED FOR TCL VOCs/SWOCs AS WELL AS COPCs)

APPROXIMATE LOCATION OF WASTE PILE

NON-WASTE FILL PILE

L] | et e A ' T | ' ‘ 3
1 | R 1
N
/ \iEUFFALO m ESTOWN RAILR COMPANY

7 \

APPROXIMATE SCALE IN FEET
200

e
!

o = 60 20 BASEMAP PROVIDED BY:
APPROXIMATE SCALE IN METERS BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.
Figure B Project No.
& PERIMETER AND BACKGROUND SURFACE AND SUBSURFACE SOIL SAMPLE LOCATIONS gdmhy 76[1)3.000
Peter Cooper Markhams Site Date Figure
GEOMATRIX Dayton, New York February 2005 39_2




Ve ONVILEAM

X =
= [ —

APPROXIMATE SCALE IN FEET
100 200

o

A\
BUFFALO ;I‘w\JL\;ESTOWN RNPANY

™ ™ s’

0 60
APPROXIMATE SCALE IN METERS

120

' B 11 | ’
EEEBRREE T EEeeNEERE WD E R R

1\

HHHHH-

& uw-1s

EXPLANATION

PROPERTY BOUNDARY
WETLAND BOUNDARY
RAILROAD TRACKS

FENCE LINE

MONITORING WELL LOCATION

STAFF GAUGE LOCATION

SURFACE WATER LOCATION

APPROXIMATE LOCATION OfF WASTE PILE

NON—-WASTE FILL PILE

BASEMAP PROVIOED BY:
BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.

GECMATRIX

Figure B Project No.

m MONITORING WELL, STAFF GAUGE, AND SURFACE WATER LOCATIONS gdmh ' 7533.000
Peter Cooper Markhams Site Date Figure
Dayton, New York February 2005 3-3




Ve GNVILIM

. B

0 60
APPROXIMATE SCALE IN METERS

A Baa

75

AB

EXPLANATION

PROPERTY BOUNDARY
WETLAND BOUNDARY

RAILROAD TRACKS

FENCE LINE

SEDIMENT SAMPLE LOCATION
BACKGROUND SEDIMENT

SAMPLE LCCATION

APPROXIMATE LOCATION OF WASTE PILE

NON—-WASTE FILL PILE

BASEMAP PROVIDED BY:
BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.

e SEDIMENT AND BACKGROUND SEDIMENT SAMPLE LOCATIONS e o
s - Peter Cooper Markhams Site ol Figure
OMATRIX DaytOI"I, NeW York January 2005 3_4




UNNAMER HILL

EXPLANATION

—--— Site Boundary

\ Flow Direction

pas

O 0

SCALE
(ft, approximate)

HYDROLOGY MAP
Peter Cooper Markhams Site
Remedial Investigation R eport

g No. information here

*Aerial photography from USGS Aerial Imagery ¢ 5 Project No.
Topography from USGS Topographic Map dated 50 7603
GEOMATRIDX

P ut network path and drawi




SAT800s\TE0NTE03.001ask_205_0120_xs\_fig_a.ai (2005-01-20, 18:33)

Elevation, feet

\')0
(\\“ ‘\(\660
22 & g ‘
A A
Q\O\ &
SOUTHWEST 2 R »2 v NORTHEAST
@4\ & < % %,
1320 — & 5 @%O ¥ - ,1,4% 1320
Waste-Fill Pile| o> ? onwaste & o2 NS
S iy \\\\Y\ Wetland “D”
| |
L L SG-4 1310.10 \ 131008
1310 & P e 1310
Sand, Silt and Gravel ~
[P 1306.17 »
Wetland ‘F* | L L Sy (Glacial Qutwash unit) 1 Z.130.12
|
| 130343
(pl%(i:lgd) { 1300.93; ;1 1301.27 H =
1300 _w/g1m.3s }/‘—‘*\__J_ / — 1300
1290 — — 1290
Lacustrine Sand and Silt
(Lacustrine Unit)
S e =
1280 — — 1280
1270 — — 1270
1260 T I | i | | I 1 I 1260
0 400 800 1200 . 1600 2000 2400 2600
Distance, feet
Monitoring Well

¥ High Groundwater Elevation
Low Groundwater Elevation— {(April 2002 data)

(October 2001 data) W Groundwater Flowpath

Screened interval

= |f present, indicates steel well screen

GEOLOGIC CROSS SECTION A-A'
Peter Cooper Markhams Site
Dayton, New York

Project No.

7603

Figure
4-2

/=

GEOMATRIX




S:\78009\T6037603.001dask_2A0%_0120_xe\_fig_b_xsectionBB ai (2005-01-20, 18:23)

S
o5
% :
B Q;’:@ B
SOUTHWEST NORTHEAST
Waste-Fill Pile
<,
1320 — Y — 1320
Y OQ o
& Q/ A
ccess
- Wetland “F* ) Y
310 1308.30 W_ !“1303.:4 - — 1310
Sand, Silt and Gravel
—_— % (Glacial Qutwash unit) o 061397 |2 1008.12
= 130357 32 1303.56
SG-21290.88 L
1300 - ¥, 129960 'L 1299.45 I B 1300
1298.09
B 1] =
L
c
S 1290 — Lacustrine Sand and Silt — 1290
% {Lacustrine Unit)
i
L

1280 — — 1280

1270 — A L1270

1260 | | | | | | | [ 1260

0 200 400 600 800 1000 1200 1800 2000 2200
Distance, feet
Monitoring Well
¥— High Groundwater Elevation
Low Groundwater Elevation {April 2002 data)

(October 2001 data) Screened interval

K Groundwater Fiowpath

— If present, indicates steel well screen

GEOQOLOGIC CROSS SECTION B-B'
Peter Cooper Markhams Site
Dayton, New York

/=

GEOMATRIX

Project No.
7603

Figure

4-3




SATG008\T60NTE03.00 1\ask_2105_0120_x»\_fig_c_xsectionCC. ai (2005-01-20, 18:33)

Elevation, feet

i
C o | C
Railroad
NORTHWEST Access grade (spur) Railroad SOUTHEAST
road Waste-Fill Pile grade
' Non-Waste
1320 — Q\q‘:o ACCESS Fill — 1320
Wetland “B" > \‘\519 road o
3
SG-3
(projected) J'I_Tl
1310 Y LY L1310
1308.97 130830 % ¥ 1308.14
Sand, Silt and Gravel 106473 |- 130008
laci :
ra0ssr || [ 190858 (Glacial outwash unit)
T T - e T S 13009357 || [ 130127
1300 — 5 — 1300
1290 — Lacustrine Sand and Silt L 1290
{Lacustrine Unit)
|
1280 — — 1280
1270 — 1270
1260 : , : | [ ! : 1260
0 100 200 300 400 500 600 700 800
Distance, feet
Monitoring Well

¥— High Groundwater Etevation

Low Groundwater Elevation —X
(Qctober 2001 data) }»

{April 2002 data)

Screened interval

If present, indicates steel well screen

GEOLOGIC CROSS SECTIONC-C'
Peter Cooper Markhams S ite
Dayton, New York

& Project No. Figure

GEOMATHRIX 7603 4-4




b
.f ’
&
= = g
= 2 =25
; -GS
, (130885) . 1305.27)
MW= MW
GPZ—1/B-4 _ ——
10" DO e — = - —
|| N WS — 1
— I O ) S I o NN R Joom e e l
] 093} W] o,
M £ L

| |
Ilft"dslﬂll‘i'l

|‘|='1Me HIIIIII! i
|||$J| ||1j |’4[||||[|1||||!||

BUFFALO AMKWPANV

-$— MW-1S

(1298.41)

R ] 1305

<l

EXPLANATION

PROPERTY BOUNDARY
WETLAND BOUNDARY
RAILROAD TRACKS

FENCE LINE

MONITORING WELL LOCATION
STAFF GAUGE LOCATION

SURFACE WATER LOCATION

GROUNDWATER ELEVATION (fasl)
November 2001 data

GROUNDWATER ISOPOTENTIAL

GROUNDWATER FLOW DIRECTION

& crzmr/es PIEZOMETER/GAS SAMPLING WELL/

BORING LOCATION

APPROXIMATE LOCATION OF FILL PILE

a
APPROXIMATE SCALE IN FEET
[ g
APPROXIMATE SCALE IN METERS = ENGINEERING m“:ﬂ.
& PLLC.
GROUNDWATER ISOPOTENTIAL MAP - NOVEMBER 2001 FU;,;.BY :?:o:
/7& Peter Cooper Markhams Site Figure
GEOMATRIX Dayton, New York 4-5




170 L MWE-7S

(13§2.12)

S0k

1
(1304.91)

e

il

L

TMW—-6S
| (1304,12) |

'. Lu%\

7

. ._.-Sﬁla'-.'..‘._

Qi o (1308.87) - * 'S
. '- -‘ ‘L _SW""S -

: (130830

——GPZ-1/B\¢ Siinn

10 DRT Dl

W =%
=

—95
1310.10)

APPROXIMATE SCALE IN FEET
0 100 200
e

Fnwyy

P,

0 69
APPROXIMATE SCALE IN METERS

120

BUFFALO AND J

S ahml
Sl T T

\

ESTOWN RAILR

COMPANY .

Quw-rs

(1298.41)

S 1305
h

£-orz-1 /8-4

EXPLANATION

PROPERTY BOUNDARY
WETLAND BOUNDARY
RAILROAD TRACKS

FENCE LINE

MONITORING WELL LOCATION
STAFF GAUGE LOCATION

SURFACE WATER LOCATION

GROUNDWATER ELEVATION (fasl)
April 2002 data

GROUNDWATER ISOPOTENTIAL
GROUNDWATER FLOW DIRECTION

PIEZOMETER /GAS SAMPLING WELL/
BORING LOCATION

APPROXIMATE LOCATION OF FILL PILE

/=

GEOMATRIX

GROUNDWATER ISOPOTENTIAL MAP - APRIL 2002
Peter Cooper Markhams Site
Dayton, New York

BASEMAP PROVIDED BY:
BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.
Figure By Project No.
dmh 7603.000
Figure
4-6




LV
ainb) 4

€09/ XIHLVINOZD

‘ON 1oid ﬂ

yio A maN ‘uaheq
NS sweyypew 1adoo ) 19ed

107d NOSIHYVIWOD TVIIWIHOO03D

3 s Aq paydayy

Ajlend 131eMpunolcy

a) s Aq pardayeun
Aljend 13jempuncio

Ayend 1s)empunci o uapelbdp

000’0y

SE-MIN
aL-min
SL-MIN
O9-MW
SO-MIN
as-mn
SS-MIN
O LA
Sk-MW
as-MmiN
.l
vos \tw
BQéo"!A.,\ O
w,_\z
Add SrMIN
L2
oM
L]
! el
et cOe-MW
1] 3N
uy
fON
91
vor B w
-y - HSE-MIN
B | A=
Yy
~
L]
L s
L0050 adg-miN
0| 0N
pesn 10N geg S¢-MIN
]
£ON
ros | jon
con-s000 aa as-mi
1] HeN
eyl
£ON
o
o5 b A By
£09~000H 9 SH-MIN
2] w=on
| | 1 1 ™ 1 | ] |
000°'0€ 000'0Z 0000} 00004 000'02 000'0¢ 000'0¥
SuoiuYy |/baw suoien

)94 UOPPUUG)U) "ON DUmelp puk (ed niomsd In g




@ g N Q"% ( EXPLANATION

m— ] — L — PROPERTY BOUNDARY

WETLAND BOUNDARY

. 4&& T +HHHHHHHH- RAILROAD TRACKS
o = - - } A ) . -
CE, B3 1’0 FENCE LINE
) _El‘ . s RO i e 5 T . |Constituent_| (4-5 fbgs) (g v X bq- M
; Constituent | Lathe #117 d B % R N o ; Arseni(lz 516 |- 7. - = ¥ {1 g:a;ELEP:_LOECE%EEACE SOl
. g' _' Chromium | 35900/20600 e e ¥ ){7 S0 | Chromium 4490 NEEE
r_';. . R SR m T $re-1 BORING LOCATION
.7 ) © 9 Constituent | Lathe 8116 Constituent | Lathe #137
oS S Cﬁ:frr’nzf: al;‘;OO CZ:;r;;Z:: 1241(;/1480 & crz-1/m-e DIEZOMETER/GAS SAMPLING WELL/
117 TR O St SO — # 7 "" BORING LOCATION
e — PR f Constituent| Lathe #1135 g% Yus
AConstituent | Lathe #114 3 Chromium | 18100713300 |* ~. . -

[ APPROXIMATE LOCATION OF
= 5 | WASTE PILE

S NON—WASTE FILL PILE

Arsenic 30.2
Chromium 28000

114 &
Constituent | Lathe #118 —GRZA%B— i CONSTITUENT DETECTED ABOVE
Chromium 2840 | ] . ——— e = Bt.5 SOIL CRITERIA
B-4 =z I~ : Y 3 SAMPLE NAME
S| Constituent | (5.5-6.5 W
Constituent (4-5 fbgs) |- : Aons Haen ( Jbgs) g |
o : == \ rsenic 65.6 ar i
: 1 Chromium 8870/31200 i ~Chromium 5390 B-6
4 A . A Constituent | (5.5-6.5 fbgs) — SAMPLE DEPTH
AT S Arsenic 65.6 fogs = feet below ground
. i Chromium 5390 surface
|| {H&!—* 1 Constituent Lathe #120 [~ —3
KPS - ~
A é;se“'c. 292035/'22800 [ CONCENTRATION IS IN
g = o ' Ll = MILLIGRAMS PER KILOGRAM
: I—} T I_f ! |. | _I | I—l | r\ I_l | I'I-_\I- Constituent | Lathe #119 | wuuem —— gl ] | |L_li‘| o ||— | J.I |E[ 1 |‘| : ‘| |_|
I Chromium 2110 | 1 |l
EREEESBREERE I 1 18 i R I EEEREN SR TEARRREEREA

I
III%IIII T T

| (L
/ BUFFALO AND J
N
7

T I 1 I
7, L
Constituent Lathe #1217
Chromium 65300/28000
ESTOWN RAILRO COMPANY

-—
60 120 BASEMAP PROVIDED BY:

BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.

APPROXIMATE SCALE IN FEET
200

[ o o e P—
e

0
APPROXIMATE SCALE IN METERS

SUMMARY OF ANALYTES DETECTED ABOVE SOIL CRITERIA: FigweBy | Project No.
oE SURFACE AND SUBSURFACE SOIL WASTE FILL PILE SAMPLE LOCATIONS dmh 7603.000
GEOMATRIX Peter E()JaoVCthiI rz/‘léavrvk:}irrrils Site FebruD:rLQZOOS E—;gfrfi




.-' 'I -—E"?\
S 7 EXPLANATION
e — = PROPERTY BOUNDARY
Tathe B122 WETLAND BOUNDARY
Constituen! Surfi Subs e
T S B ST HHHHH RAILROAD TRACKS
Chromium 1150/ 11600 BC-126
Benzo(a)anthracenc * 490 Na i S T FENCE LINE
ot Renzo{b)ftlucranthene * 43 NA
L, Benzo(k)flucranthene * 490 NA
- = . . Benzo(ghi)perylene * 490 NA B SURFACE/SUBSURFACE SOIL
-m +10) Benzo(ajpyrene * 490 NA SAMPLE LOCATICON
g~ B B '“d°“°(‘.‘2'3'“”_”"’.""‘3,;_ —n 1 B s SURFACE SOIL SAMPLE LOCATION
% e . o BACKGROUND SURFACE
- = Q"’- o8 e SOIL SAMPLE LOCATION
. 1=. = C o, wE - v
Lathe #123 : 2 = e R é" ; ) SURFACE /SUBSURFACE SOIL
" |constitwent Surface Subsurface Lathe #1066 L' =i o (®) 122 SAMPLE LOCATION
. JChromium BC -85.6/58.0 12600 {'cm'stit.uenf Surfuce | Subsurface ~ Lathe 8165 (SS ANALYZED FOR TCL VOCs/SVOCs AS WELL AS COPCs)
. - S f 1\\__ Ll B r 15190 i - Constituent | Surface | Subsurface (1054)
. . LS 19 = Lathe #126 LB g VO B @ 131 Chromium 3520 | 11000
' 7 Constiruent Surface | Subsurface |me =, o 0 T . - =) g o o )
: X Ehrorion o e s A - 104/ APPROXIMATE LOCATION OF
: . |Benzo(ajanthracene * 27 NA Tathe 5130 ; WASTE PILE
- Benzo{b)luoranthene * 32 NA w| Constituent Surface Subsurface
. Benzo(k)fluoranthene * 41 NA “[Crromium 3050 BC - 341 T T
i _‘ 54 = Il I Benzo(a)pyrene * 7l NA Benzo{a)anthracene * 20 NA N NON—-WASTE FILL PILE
: .' 65 - Ik Indeno(1,2,3-cd)pyrene * 40 NA Benzo( b)fluoranthene * 44 NA
E z, 07 . (.‘\ ] 2 1 i2 / = T T _Benzo(_al);_)yrene * 22 . NA
o | & e - = P
Lathe #107 \ : — .. - ____ CONSTITUENT DETECTED ABOVE

SOIL CRITERIA (1)

. " _. . |Constituent Surface [Subsurface
- = ", . [Chromium 2260/8970 | 652

ca l—_ SAMPLE NAME
:_\‘ kg Latie #1171 Lathe #4
oY Z Cous.ri{neul Sarface | Subsurface gi’?:f:’e”' s"}"-g”ge Sub.:r;face_ SAMPLE LOCATION
Chomivm L L Chromium 990 5460
i Benzo(b)fluoranthene * 46 BC -19.0 |— "BC” INDICATES COMPOUND
A" Benzotk)fluoranthene * 28 NA
«7] EEE ] e oo lon
| W! | ﬁ'l iTS Vi E REPORTED VALUE FOLLOWS.
SERSERER R T T O T T T]conmens [~ T s | 71111
/ ) Chromium 7660 / 4760 4820 e —— NA = NOT ANALYZED
— 1 —
Lathe #1712
Counstituent Surface ISuﬁsurface CONCENTRATION 1S IN MILLIGRAMS PER
Chromium 109071230 BC - 398 L g
KILOGRAM; "*" DENOTES
/ BUFFALC AND/JRMESTOWN RAILR COMPANY — CONCENTRATION FOR THIS COMPOUND
N Luthe #128 IS IN MICRCGRAMS PER KILOGRAM
/l/\ Constituent Surface | Subsurface
Arsenic 35.6 BC -28.9
T T3s Chromium 89007 8800 | 6460 (1) CONSTITUENTS IDENTIFIED ON THIS
) ) < athe — Benzo(b)ﬂum‘anﬂ'lenﬂ’ 46 NA FlGURE WERE DETECTED AT
e Tk Benzoli) Muoranihene * % N CONCENTRATIONS EXCEEDING ALL
APPROXIMATE SCALE IN FEET Thromium 11800/ 2600 12400 Benzo(ajpyrene * 34 NA COMPARISON SOIL CRITERIA DESCRIBED
0 100 200 Benzo(b)fluoranthene * 38 NA IN SECTION 5.
e — -
———— - Benzo(a)pyrene * 31 NA BASEMAP PROVIDED BY:
60 120 .
AP(I)?ROXIMATE SCALE IN METERS EBP\',E(;E';E;‘,T\,’éigggﬁyéﬁﬁé
SUMMARY OF ANALYTES DETECTED ABOVE SOIL CRITERIA; A IV
& PERIMETER AND BACKGROUND SURFACE AND SUBSURFACE SOIL SAMPLE LOCATIONS ;
\ Date Figure
Peter Cooper Markhams Site
GECMATRIX Dayton, New York Juty 2008 5-2




P

MWD

i

JSulfate *

L, |Constituent 117772001 | 4/26/2002
Iron 14100 NA i MIW-58
| {Magnesium 40800 NA |/ Censtitvent | 117772061 | 472572002
> | Total Hexavatent Chromium 321 BC ¢ivyy | |[Magnesium 36900 NA
288 BC - 243 | [Suifale * 309 BC- 159

'_ -.I.:ln..ﬂﬂh.'.'[' il

MW-28

EXPLANATICN

PROPERTY BOUNDARY
WETLAND BOUNDARY
RAILROAD TRACKS

FENCE LINE

MONITORING WELL LOCATION
STAFF GAUGE LOCATION
SURFACE WATER LOCATION
AFPPROXIMATE LOCATION OF

WASTE PILE

NON—WASTE FILL PILE

CONSTITUENT DETECTED ABOVE

APPROXIMATE SCALE IN FEET

0 100 200
[ = ™ e P———
0 60

APPROXIMATE SCALE IN METERS

120

GROUNDWATER CRITERIA (1)

SAMPLE NAME

DATE OF SAMPLE
COLLECTION

NA = NOT ANALYZED.

"BC" INDICATES COMPOUND
WAS DETECTED BELOW
GROUNDWATER CRITERIA;
THE REPORTED VALUE
FOLLOWS.

"U" INDICATES THE CONCENTRATION
FOR THIS COMPOUND WAS DETECTED
BELOW THE LABORATORY REPORTING
LIMIT, WHICH IS DISPLAYED IN ITALICS.

DENOCTES CONCENTRATION

CONSTITUENTS IDENTIFIED ON THIS

: MW-1D MIV-1§ S ’
= !Cansn'menr 117772001 | 4/23/2002 Constituent | 117772001 | 4/23/2602 | @ ) Dara not usable
", dlon 15500 NA Iron 11100 NA P
Magnesium 76400 NA Magnesium 42000 NA ] (
Sodium 22300 NA Manganese 15000 NA . . MW-9D :
MW—5S Ammarip © 113 150 Ammonia * 2.8 BC-20 Constifuent 11/5/2001 | 4/2272002
* {Sulfate * 748 624 Nitrate * 12.4 BC - 8.0 Bis(2-cthylhexyl) phihalate 19 NA
Sulfate * 602 616
Surface \;z‘\\“‘ :
s urface Water = o, —
Constituent 127372001 | 4/25/2002 / HH"'._
Hexavalent Chromium 13.0 BC (1o = / A
s MW—\10 i S MW=
TMW-8S Surface Water #1 MW
: ! Constituens | 1232000 | 4252002 Constituent 117772000 | 4/23/2002
o BN Sulfate * 337.0 BC-190 | | '\ Manganese 15000 NA
"y M 8D ‘ : WD { WG5S Ammonia 2.8 NA
AR Constituent | 117872001 | 43472002 || Constituent | 117872001 | 472472002 Nitrate 124 NA
: Magnesium | 125000 NA Tron 1070 NA Benzo(b)luoranthene |Oi63 gg - g-g
. - Ammonia - <.
_ MW—7S Mangancse 2330 NA Magnesium 56400 NA
MW~ /D Ammonia * 62 | BC-0.53 | [Manganese | 13500 NA Sulfate * BC (o) 624
Sulfate * 1040 723 Zinc 36.1 NA
: TR " I 1 JAmmonia * 2.9 BC - 0.24
Nitrate * 42.3 50.9
] MW-ES MW— 6[). Sulfate * 1060 676
- |Constituent 11/6/2601 | 4/23/2002 5 : I+
. |Benzo(b)}fluoranthene 0.6 BC (10U / ——+—1
« *|Manganese 4220 NA
= [Nitrate * 32.8 14.6 —
T o e e TR R W BEE = CONCENTRATION IS IN MICROGRAMS PER
EEEESEERIAEEER B u UTER; "+
o FOR THIS COMPOUND IS IN MILLIGRAMS
/ T e PER LITER
lll B Constituent | 11/5/2001 | 4/24/2002
T licale * TNA .
BUFFALO ANQ JAMESTOWN RAILROAfNMeZ L Do kA 525 (1)
N LAt o FIGURE WERE DETECTED AT
v W7D S CONCENTRATIONS EXCEEDING ALL
N - a
Canstituens | 117872001 | 472472002 | | Consritwent | 117872001 | 472472002 COMPARISON SOCIL CRITERIA DESCRIBED
Magnesium 75200 NA Magnesium 75900 NA \\ IN SECTION 5.
Sodium 20700 NA Sodium 27800 NA
Sulfaie * 603 584 Sulfate * 760 695

BASEMAP PROVIDED BY:
BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.

/=

GEOMATRIX

SUMMARY OF ANALYTES DETECTED ABOVE GROUNDWATER/SURFACE WATER CRITERIA

Peter Cooper Markhams Site
Dayton, New York

Figure By Project No.
dmh 7603.000
Date Figure

July 2006 5_3
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By

EXPLANATION

PROPERTY BOUNDARY
WETLAND BOUNDARY
RAILROAD TRACKS
FENCE LINE

SEDIMENT SAMPLE LOCATION

BACKGROUND SEDIMENT
SAMPLE LOCATION

APPROXIMATE LOCATION OF
WASTE PILE

NON—-WASTE FILL PILE

CONSTITUENT DETECTED ABOVE
SEDIMENT CRITERIA (1)

Constituent

Lathe #93 |— SAMPLE NAME

Chromium

136/67.8

Hexavalent Chromium| 0.52/1.3

CONCENTRATION IS IN
MILLIGRAMS PER KILOGRAM

(1) CONSTITUENTS IDENTIFIED ON THIS
FIGURE WERE DETECTED AT
CONCENTRATIONS EXCEEDING ALL
COMPARISON SOIL CRITERIA DESCRIBED
IN SECTION 5.

BASEMAP PROVIDED BY:
BENCHMARK ENVIRONMENTAL
ENGINEERING & SCIENCE, PLLC.

/=

GEOMATRIX

SUMMARY OF ANALYTES DETECTED ABOVE SEDIMENT CRITERIA:
SEDIMENT AND BACKGROUND SEDIMENT SAMPLE LOCATIONS

Peter Cooper Markhams Site
Dayton, New York

Figure By Project No.
dmh 7603.000
Date Figure

July 2008 5_ 4







