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Executive Summary

The Preliminary Site Assessment Supplemental Final Report prepared by E&E in November 1996
for the NYSDEC on the UCAR site #932035 indicated the presence of volatile organic
compounds m the bedrock groundwater upgradient of the UCAR site. The report recommended
further investigation of the Niagara Mohawk ROW area to the north of the UCAR site to

determine the source of the groundwater contamination.

|
This IIWA Investigation was implemented to evaluate the Niagara Mohawk ROW to determine

the presence and location of any waste/fill areas and to determine if the Niagara Mohawk ROW

is the source of the volatile organic contamination found in the UCAR well BW-4.

Utilizing the resources of the NYSDEC Division of Operations for site clearing and the Division
of Real property for survey layout and topographic map preparation, staff from the NYSDEC
Region 9 Division of Environmental Remediation conducted the investigation of the Niagara
Mohawk ROW area. A standby push-probe contractor was used to collected soil and waste
samples and a consultant with a well drilling sub-contractor was retained to install 2 overburden
and bedrock monitoring wells. All samples collected were sent to a NYSDEC laboratory for

analysis.

The results of this investigation determined that there is no evidence that the Niagara Mohawk
ROW area is the source of the volatile organic compounds detected in the UCAR well BW-4,
However, waste disposal was determined to have occurred on this area of the Niagara Mohawk
ROW which has led to additional concerns. A Phase II investigation is recommended that will
evaluate elevated mercury contamination in the surface soil and potential pesticide contamination

in the groundwater in the area.
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Section 1 - Introduction and Site History

The Niagara Mohawk Right of Way (ROW) Site is a parcel of land of approximately 8 acres
located on a Niagara Mohawk power transmission Right of Way. The site is situated between
two New York State Department of Environmental Conservation (NYSDEC) listed inactive
hazardous waste sites, being north of the Union Carbide Corporation (UCAR) Landfill Site
#932035 and south of the Vanadium Corporation of America Site #932001. Refer to Figure 1-
Location Map and Figure 2 November 1999 Air Photo.

In 1995 a Preliminary Site Assessment (E&E April 1995) was completed for the UCAR site.
This investigation was followed up by a Supplemental Assessment in 1996. These investigations
determined that the groundwater under the UCAR site is contaminated with chlorinated
hydrocarbons. The assessments also indicated that the source of this groundwater contamination
may originate off of the UCAR site, most likely in the adjacent Niagara Mohawk ROW.
Information provided by UCAR during the assessments alleges that during the 1960's the Town
of Niagara dumped incinerator ash on the Niagara Mohawk ROW.

Elevated levels of chromium in soil/waste and high pH groundwater may also exist in the ROW

due to the site’s proximity to the Vanadium site.

Section 2 -Immediate Investigative Work Assignment

The objectives of this IIWA project are:

. determine if waste materials are present in the Niagara Mohawk ROW site, and if present

determine the areal extent of the waste; and

. determine if the Niagara Mohawk ROW Site is the source of the groundwater

contamination found on the adjacent UCAR site.

Immediate Investigative Work Assignment February 2001
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This project was conducted in two phases, reflecting contracting options available to NYSDEC.

The first phase consisted of the installation of two bedrock and overburden groundwater
monitoring well pairs (MW106 A&B, MW107 A&B). The wells are located within the site and
were used in conjunction with existing area wells bordering or close to the site. An IIWA
contract requiring the hiring of a consultant contractor to subcontract a well drilling company
was utilized. Further information on the well installation and sapling data can be found in

Section 4.

The second phase included an on-site soil/waste investigation, site survey/mapping, soil/waste
sampling and laboratory analysis. The soil/waste investigation was conducted utilizing a push-
probe contractor under direct contract and supervision of the NYSDEC. Site surveying/mapping
and sample collection was performed by NYSDEC staff, with laboratory analyses conducted by
NYSDEC contract laboratory. Additional information on the soil/waste data can be found in

Section 3.

Immediate Investigative Work Assignment February 2001
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Section 3 - Soil and Waste Sampling Results

The following sub-sections present the results of sampling and analysis of surface soils, waste
and sub-soils in the Niagara Mohawk ROW site. In evaluating these results, data was compared
to soil clean-up guidance contained in NYSDEC Technical and Guidance Memo (TAGM) #4046.
In addition, select waste samples were evaluated pursuant to 6NYCRR Part 371 to determine if

hazardous waste was present.

To evaluate the extent and significance of waste and/or fill material deposited in the Niagara
Mohawk right of way, the site was first cleared by the NYSDEC Region 9 Division of
Operations personnel to allow the establishment of a survey grid by the NYSDEC Region 9 Real
Property Division surveyors, (refer Figure 3 Push Probe Locations and Appendix E Site
Topographic Map). A 300 foot wide by 1300 foot long grid was established on the site to guide
and locate the push-probe soil boring locations and to prepare the Site Topographic Map,
(Appendix E). The grid layout covered the area evaluated during the E&E Supplemental PSA
investigation (Appendix C) that included soil sampling and a soil gas survey in the Niagara
Mohawk ROW area. The soil gas survey indicated the presence of volatile organic compounds

in the soil on the Niagara Mohawk ROW site.

Zebra Environmental was retained by the NYSDEC to collect soil samples from each grid point
to determine the presence and significance of any waste and/or fill on the site. A total of 43 soil
borings were performed and samples of surface soil, waste/fill and sub-soil were collected at
selected locations (refer Table 1). The logs for the push-probe borings are found in Appendix
A. A total of 16 soil and waste/fill samples were collected and analyzed for volatile organic
contaminants (VOCs), semi-volatile organic contaminants (SVOCs) and inorganic contaminants
In addition 4 or the waste/fill samples collected were analyzed for hazardous waste constituents

(toxicity, ignitability, reactivity and corrosivity).

Immediate Investigative Work Assignment February 2001
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Surface Soil

Generally 2" to 6" of topsoil was encountered throughout the site. Eight samples of the surface
soil were collected during this investigation. Four of these samples (A-2, A-5, B-4A and C-12)
were collected in areas outside of identified fill areas. The remaining samples (B-1, C-0, C-5 and

Mound 1) were collected from soil in areas where waste/fill was found.

Levels of semi-volatile compounds (refer Table 3) above TAGM 4046 guidance were detected
in all surface soil samples with the most significant contamination noted in waste/fill areas. The
compounds detected are known as Polycyclic aromatic hydrocarbons (PAHs) and are found in
products such as fuel oil, motor oils and other petroleum based products, and can result from
the use of internal combustion engines and fires. Total PAHs detected ranged from 3916 ug/kg
(B-4A) to 1,012,830 ug/kg (C-0). Air deposition from industrial activity, ROW maintengnce
activities and the frequent use of the site by recreational vehicles are possible sources of these
compounds, however, the most significant levels of PAHs are associated the disposal activity that

has occurred on site.

Elevated levels of inorganic compounds (refer Table 4) were also detected in the surface soil
samples collected in the waste/fill areas, with chromium detected in all four surface samples (B-
1, C-0, C-5 and Mound 1) at concentrations ranging from 38.7 to 65.4 mg/kg. The NYSDEC
TAGM 4046 cleanup guidance sets 10 mg/kg or site background for chromium. No attempt was
made during this investigation to establish chromium background levels. However, the IIWA
Investigation conducted on the Niagara Mohawk and Power Authority portions of the Vanadium
Corp of America site #932001 in 1996 found surface soil concentrations ranging from 42 mg/kg
to 11,800 mg/kg. In addition, TAGM 4046 establishes expected background in New York State
for Chromium to range from 1.5 to 40 mg/kg. An elevated mercury concentration was detected
in surface soil at location B-1 at a level of 11.8 mg/kg. This is a significant exceedence of the
TAGM 4046 cleanup guidance of 0.1 mg/kg. Additional sampling to verify the presence of
mercury contamination and to perform TCLP analysis should be considered. In addition, the
sampling plan did not include inorganic sampling in the surface soil (A-5, A-2, B-4A and C-12)

collected from non waste/fill areas. Additional inorganic samples from these areas should be

Immediate Investigative Work Assignment February 2001
Niagara Mohawk Right of Way Town of Niagara, Niagara County Page 10



considered to fill an apparent data gap. Other inorganic compounds (refer Table 6) were detected

in the surface soil during this investigation but are not considered significant.

Waste

Waste/fill material was found in the south western corner of the site (refer Figure 4). An ash
type material was found at location B-0, B-1, B-2, B-3, C-5 and C-6. The Union Carbide
Corporation alleges that the Town of Niagara dumped ash on this site from the Town’s
incinerator with the permission of the Niagara Mohawk Power Corporation. (Preliminary Site
Assessment Volume 1, April 1995, Ecology and Environment Engineering P.C.). The ash type
material found is consistent with the anecdotal evidence that municipal incinerator ash was

disposed on the Niagara Mohawk ROW.

The waste/fill that was identified in borings B-0, B-1, B-2, B-3, C-0, C-1, C-2, C-3, C-4, C-5,
C-6 and C-7 is predominately a black carbonaceous material and slag that appears to be
consistent with material disposed at the UCAR landfill located immediately to the south of the

site.

Two isolated mounds were investigated as part of this investigation. Mound 1, known prior to
the start of the investigation, is approximately 140 feet long, 20 feet wide and 3 feet high and
is located between grid points C-7 and C-8. Borings were advanced through Mound 1 at each
end and middle to assess the character of the material in the mound. The borings revealed no
visual indication of waste or other fill type materials. The material in Mound 1 appears to be
topsoil pushed up into a ridge during past site activities. A second mound, Mound 2, was found
during the investigation and is located at boring B-4A, which is 70 feet east of grid point B-4
and 2 feet south of the “B” grid line. Mound 2 is approximately 10 feet in diameter and about
1 foot high. A boring through Mound 2 indicated that it was apparently also a topsoil pile left

over from past site activity.

Trace levels of trichloroethene at 7J ug/kg and tetrachloroethene at 3J ug/kg was found in the

Mound 1 soil (refer Table 2). Neither of these contaminants exceeded the TAGM 4046 cleanup

Immediate Investigative Work Assignment February 2001
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guidelines. Several semi-volatile compounds (refer Table 3)were detected in Mound 1 soil above
the TAGM 4046 cleanup criteria. In addition, inorganic compounds (refer Table 4), chromium
at 59.4 mg/l and mercury at 0.36 mg/l were detected above the cleanup criteria as indicated in
TAGM 4046 (10 or SB and 0.1 ug/l respectively). TAGM 4046 establishes expected background
in New York State for Chromium to range from 1.5 to 40 mg/l. Finally, Mound 1 soil did not
exhibit any characteristics of hazardous waste (refer Table 5) as defined in 6NYCRR Part 371,
toxicity, ignitability, reactivity or corrosivity. Based on the results of this investigation of Mound
1, it is unlikely that the contaminant levels found in Mound 1 would cause the TCE

groundwater contamination found in the UCAR well BW-4,

Slightly elevated levels of semi-volatile compounds were detected in the soil in Mound 2 (refer
Table 5). Benzo(a)anthracene at an estimated concentration of 320 ug/kg, benzo(a)pyrene at 410
ug/kg and dibenzo(a,h)anthracene at an estimated concentration of 47 ug/kg were detected in the
soils found in Mound 2 above TAGM 4046 guidance. These levels are not considered significant

and do not warrant further action.

The ash found at grid location B-1/B-2 was analyzed as a composite sample. No volatile organic
compounds (refer Table 2) were detected in the ash and semi-volatile compounds (refer Table
3) slightly above TAGM 4046 guidelines were detected. Inorganic compounds (refer Table 4),
arsenic, barium, cadmium, chromium, lead and mercury were found above the TAGM 4046
guidelines and expected NYS background levels. Mercury was detected in the ash at 16.8 mg/l
which is significantly above the cleanup guidance of 0.1 mg/l. Finally, the ash in B-1/B-2 did
not exhibit any characteristics of hazardous waste (refer Table 5) as defined in 6NYCRR Part
371, toxicity, ignitability, reactivity or corrosivity. The elevated levels of mercury found in B-
1/B-2 may require additional investigation, although the ash did not fail TCLP analysis for

mercury.

The black carbonaceous waste found in C-0 through C-7 appears to be spill over from the
adjacent UCAR landfill immediately to the south. Black carbon like material was found in the

probe cores as well as off spec carbon products observed on the surface. Trace levels of toluene,

Immediate Investigative Work Assignment February 2001
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ethylbenzene and total xylenes were found in boring C-0. These trace levels were far below the
TAGM 4046 guidelines for these compounds. Several semi-volatile compounds were detected in
boring C-0 and C-5 that are significantly above the cleanup guidelines. Chromium and mercury
contaminants were found in boring C-0 while arsenic, barium, cadmium and chromium were
detected in boring C-5 above the soil cleanup guidance. The inorganic contaminants found in C-5
can be attributed to the suspected ash found in the boring. Waste from boring C-5 did not exhibit
any characteristics of hazardous waste as defined in 6NYCRR Part 371. However, waste from
boring C-0 failed the toxicity test for endrin. The TCLP result for endrin was 0.038 mg/l which
exceeds the toxicity value of 0.02 mg/l for endrin. This TCLP failure alone does not indicate that
consequential amounts of hazardous waste was disposed on this site. However, it is recommended
that groundwater monitoring wells in the vicinity be sampled for the presence of pesticides to
further evaluate the significance of the endrin detection. No other hazardous waste characteristics

levels were exceeded for the waste in boring C-0.

Sub-soil

Native soil from below the waste was sampled to determine the effect waste disposal has had
on the underlying native soils. Samples were collected from borings B-1, B-2, C-5 and a
composite of Mound 1. Due to push-probe refusal in boring C-0, a sub-soil sample could not be
collected. Trace level of trichloroethene (refer Table 2) at 3] ug/kg was detected in the Mound
1 sub-soil which is below the soil cleanup criteria. Slightly elevated level of phenol at 47J ug/kg
(refer Table 3) was detected in boring C-5. The soil cleanup criteria for phenol is 30 ug/kg.
Chromium was detected (refer Table 4) in all sub-soil samples ranging from 20.1 mg/kg to 37.5
mg/kg which exceed the soil cleanup criteria of 10 mg/kg or site background. Again, TAGM
4046 establishes expected background in New York State for chromium to range from 1.5 to 40
mg/kg. Elevated mercury was detected in the sub-soil from Mound 1 at a concentration of 0.14

mg/kg which is slightly above the soil cleanup guidance value of 0.1 mg/kg.

The soil sampling performed as part of this IIWA investigation of the Niagara Mohawk ROW
site does not confirm the presence of significant levels of volatile organic compounds that the

E&E Supplemental PSA report suggests.

Immediate Investigative Work Assignment February 2001
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____Soil Boring Sample Location

Grid Sample Zone Depth Parameters
Location Number
A-5 B081-01 Surface Soil 0-3" Semi-volatiles, hex-chrome
A-2 B081-02 Surface Soil | 0 - 3" Semi-volatiles, hex-chrome
B-4A B081-03 Surface Soil | 0 - 3" Semi-volatiles, hex-chrome
Mound 2
B-1 B081-04 Surface Soil 0 - 3" | Semi-volatiles, inorganics, hex-
chrome
C-0 B081-12 Surface Soil | 0 - 3" | Semi-volatiles, inorganics, hex-
chrome
C-5 BO81-11 Surface Soil | 0 - 3" Semi-volatiles, hex-chrome
Mound 1 B081-13 Surface Soil | 0 - 3" | Semi-volatiles, inorganics, hex-
composite chrome
C-12 BOg1-16 Surface Soil 0-3" Semi-volatiles, hex-chrome
B-1 & B-2 B0O81-05 Waste 3 - Volatiles, Semi-volatiles,
12" inorganics, hex-chrome, TCLP,
ignitability, corrosivity and
reactivity
C-0 B0O81-08 Waste Volatiles, Semi-volatiles,

inorganics, hex-chrome, TCLP,
ignitability, corrosivity and
reactivity

C-5 B0O81-10 waste Volatiles, Semi-volatiles,
inorganics, hex-chrome, TCLP,
ignitability, corrosivity and

reactivity
Mound 1 B081-14 waste 3 - Volatiles, Semi-volatiles,
composite 24" inorganics, hex-chrome, TCLP,
ignitability, corrosivity and
reactivity
B-1 B0Og1-06 sub-so0il 10" Volatiles, Semi-volatiles,
inorganics, hex-chrome
B-2 B081-07 sub-soil 18" Volatiles, Semi-volatiles,
inorganics, hex-chrome
C-5 B081-09 sub-soil 120" Volatiles, Semi-volatiles,
inorganics, hex-chrome
Mound 1 B081-15 sub-soil 18 - Volatiles, Semi-volatiles,
composite 30" inorganics, hex-chrome
Immediate [nvestigative Work Assignment February 2001
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Niagara Mohawk Right of Way Town of Niagara, Niagara County

Table §
Hazardous Waste Characteristics
Composite Waste Waste Waste 371
Waste
TCLP (mg/l)
benzene 0.008U 0.008U 0.008U 0.008U 0.5
2-butanone 0.020U 0.020U 0.020U 0.020U
carbon tetrachloride 0.013U 0.013U 0.013U 0.013U 0.5
chlorobenzene 0.0083U 0.0083U 0.0083U 0.0083U 100.0
chloroform 0.0080U 0.0080U 0.0080U 0.0080U 6.0
1,2-dichloroethane 0.0095U 0.0095U 0.0095U 0.0095U 0.5
I,1-dichloroethene 0.013U 0.013U 0.013U 0.013U 0.7
tetrachloroethene 0.011U 0.12 0.011U 0.011U 0.73
trichloroethene 0.010U 0.028 0.010U 0.010U 0.5
vinyl chloride 0.011U 0.011U 0.011U 0.011U 0.2
1,4-dichlorobenzene 0.010U 0.010U 0.010U 0.010U 7.5
2., 4-dinitrotoluene 0.010U 0.010U 0.010U 0.010U 0.13
hexachlorobenzene 0.010U 0.010U 0.010U 0.010U 0.13
hexachlorobutadiene 0.010U 0.010U 0.010U 0.010U 0.5
hexachloroethane 0.010U 0.010U 0.010U 0.010U 3.0
3-methylphenol 0.016U 0.016U 0.016U 0.016U
2-methylphenol 0.0l16U 0.016U 0.016U 0.016U
4-methylphenol 0.016U 0.016U 0.016U 0.016U
nitrobenzene 0.010U 0.010U 0.010U 0.010U 2.0
pentachlorophenol 0.050U 0.050U 0.050U 0.050U 100.0
pyridine 0.010U 0.010U 0.010U 0.010U 5.0
2,4,5-trichlorophenol 0.025U 0.025U 0.025U 0.025U 400.0
2,4,6-trichlorophenol 0.011U 0.011U 0.011U 0.011U 2.0
Immediate Investigative Work Assignment February 2001
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Table 5 (cont)
Hazardous Waste Characteristics
Parameter B-1 & B-2 C-0 C-5 Mound 1 NYSDEC
Composite Waste Waste Waste Part 371
Waste
TCLP (mg/l)
arsenic 0.0038 0.004B 0.0035U 0.005B 5
barium 2.09E 0.704E 1.440E 1.950E 100
cadmium 0.007 0.0034B 0.00070U 0.00070U 1
chromium 0.002UE* 0.0049BE* 0.002UE* 0.0045BE* 5
lead 0.182E 0.0032E 0.119E 0.0194E 5
mercury 0.00020U 0.00020U 0.00020U 0.00020U 0.2
selenium 0.005U 0.0050U 0.005U 0.005U 1
silver 0.0015U 0.0015U 0.0015U 0.0015U 5
TCLP (mg/l)
gamma-BHC (lindane) 0.0001U 0.0001U 0.0001U 0.0014U 0.40
chlordane 0.0012U 0.0012U 0.0012U 0.0017U 0.03
endrin 0.0022B 0.038B 0.0011B 0.013B 0.02
heptachlor 0.0001U 0.0001U 0.0001U 0.0014U 0.008
heptachlor epoxide 0.0001U 0.0001U 0.0001U 0.0014U 0.008
methoxychior 0.0005U 0.0005U 0.0005U 0.0005U 10.0
toxaphene 0.001U 0.001U 0.001U 0.001U 0.5
24D 0.000001U 0.000001U 0.000001U 0.000001U 10.0
2,4,5-TP(silvex) 0.000001U 0.000001U 0.000001U 0.000001U 1.0
ignitability (°F) 200U 200U 200U 200U <140°F
reactivity (H2S released) 10U 10U 10U 10U
reactivity (HCN released) 10U 10U 10U 10U
corrosivity (leachable 7.7 7.4 ND 6.3 <2 or >12.5
pH)

Shaded Box indicates exceedence of Part 371 hazardous waste criteria

Immediate Investigative Work Assignment December 2000
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Section 4 - Monitoring Well Installation and Ground Water Sampling

The following sub-sections present the results of sampling and analysis of overburden and
bedrock groundwater at the Niagara Mohawk ROW site. In evaluating these results, data was
compared to the NYSDEC groundwater standards and guidance values found in 6 NYCRR Part
703.5 and the NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1).

Four groundwater monitoring wells were installed in December 1999 and sampled in March of
2000 as part of this investigation to evaluate the deep overburden and upper bedrock water
bearing zones. MW-106A and MW-107A were installed in the overburden and completed at top
of the underlying bedrock. MW-106A was completed at 11 feet below ground surface and MW-
7A was completed at 9.5 feet below ground surface. MW-106B and MW-107B were installed to
intercept the first water bearing bedrock fracture zone. MW-106B was installed to a depth of 23
below ground surface while MW-107B was installed to a depth of 22.5 feet below ground

surface.

Groundwater levels and samples were collected from these wells in March of 2000 along with
MW-103A and MW-103B installed as part of the adjacent Vanadium Corp of America IIWA
project and MW-1 installed on the Airco Properties landfill. These wells were sampled for
volatile organic compounds, semi-volatile organic compounds and inorganic compounds. In
addition groundwater in the overburden and bedrock zones located on the UCAR site immediately
to the south of the site were also sampled in March of 2000 by the UCAR Corporation as part
of their long term Operation and Maintenance requirements under NYCRR Part 360 regulations.
UCAR sampled these wells for selected volatile organic compounds and selected inorganic

compounds.

Overburden Groundwater
The sample results (refer Tables 6, 7 and 9) of the overburden groundwater indicated that no
volatile or semi-volatile organic compounds were detected in the site wells, MW-106A and MW-

107A, the Vanadium well MW-103A, nor the overburden wells located on the UCAR property.

Immediate Investigative Work Assignment February 2001
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MW-1 located on the Airco portion of the Vanadium site indicated the presence of benzene at
an estimated concentration of 4 ug/l. The groundwater standard for benzene is 1 ug/l. MW-1 no
longer exists as it was destroyed during the closure of the Airco landfill during the summer of
2000. Replacement wells were installed as part of that closure project. These wells will be
evaluated for the presence of benzene and other compounds during the initial baseline sampling
to be performed in December 2000 and the spring of 2001. Inorganic compounds (refer Table
8) were detected in all overburden groundwater samples at low levels that are not considered
significant. The data collected from the overburden groundwater does not indicate that the
overburden groundwater in the Niagara Mohawk ROW is a source of the TCE contamination

found in the shallow bedrock monitoring wells on the UCAR site.

Bedrock Groundwater

Sample results from the bedrock groundwater (refer Tables 6 and 7) indicate that no volatile or
semi-volatile organic compounds were detected in the site wells, MW-106B and MW-107B, nor
the adjacent Vanadium well, MW-103A. However, (refer Figure 5 and Table 9) tetrachloroethene
at 135 ug/l, trichloroethene at 178 ug/l, cis-1,2-dichloroethene at 180 ug/l and vinyl chloride at
115 ug/l were detected in BW-4 located on the UCAR site. In addition volatile organic
compounds were detected in bedrock wells BW-2 (chloroethane at 22 ug/l), BW-3 (vinyl chloride
at 15 ug/l) and GW-8B (cis-1,2-dichloroecthene at 14 ug/l). Inorganic compounds (refer Table 8)
were detected in all bedrock groundwater samples at low levels that are not considered a

concern.

Based on the review of the data from this investigation it is unlikely that the volatile organic
contamination found in BW-4 on the UCAR property is caused by disposal activities in the
Niagara Mohawk ROW. While this well is hydraulically down gradient of the Niagara Mohawk
ROW site, soil/waste and overburden analysis do not suggest that these media are a source of

the contaminants found in BW-4.

Immediate Investigative Work Assignment February 2001
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TABLE 6

GROUNDWATER VOLATILE ORGANIC COMPOUNDS - 3/9/00

(ug/l)
Parameter s | MWL | MW-LOSA | oD | MW-106A | MW-106B | MW-107A | MW-107B
e ——

Acetone 50 10U 10U 10U 10U 10U 10U 1oy
Bromodichloromethane 50 10U 10U 10U 10U 10U 10U 10U
Bromoform 50 10U 10U 10U 10U 10U 1ou 10U
Bromomethane 5 10U 10U 10U 10U 10U 10U 10U
2-butanone 10U 10U 10U 10U 10u 10U 10U
Carbon disulfide 10U 10U 10U 10U 10U 10U 10U
Carbon tetrachloride 5 10U 10U iou 10U 10U 10U 1ou
Chloroethane 5 10U tou 10U 10U 10U 10U 10U
Chloroform ki tou 10U 10U 10U 10U 10U 10U
Chloromethane 10U 10U 10U 10U 10U 10U 10U
cis-1,3-dichloropropene 10U 10U 10U 10U 10U 10U 10U
dibromochloromethane 50 10U 10U 10U 10U 10U 10U 10U
1,1-dichloroethane 5 10U 10U 10U 10U 10U 10U 10U
1,2-dichloroethane 0.6 10U 10U 10U 10U 10U 10U 10U
1,1-dichloroethene 5 10U 10U 10U 10U 10U 10U 10U
1,2-dichloroethene (total) 5 10U 10U 10U 10U 10U 10U 10U
1,2-dichloropropane I 10U 10U 10U 10U 10U 10U 10U
2-hexanone 50 10U 10U 10U 10U 10U 10U 10U
Methylene chloride 5 10U 10U 10U 10U 10U 10U 10U
4-methyl-2-pentanone 10U 10U 10U 10U 10U 10U 10U
Styrene 5 10U 10U iou 10U 10U 10U 10U
trans-1,3-dichloropropene 0.4 10U 10U 10U 10U 10U tou 10U
tetrachlorocthene 5 10U 1ou 10U 10U 10U 10U 10U
i,1,2,2-tetrachloroethane 5 10U 10U 10U 10U 10U 10U 10U
I,1,1-trichloroethane 5 10U 10U 10U 10U 10U 10U 10U
1,1,2-trichloroethane 1 10U 10U 10U 10U 10U 10U 10U
trichloroethene 5 10U iou 10U 10U 10U 10U tou
vinyl chloride 2 10U 10U 10U 10U 10U 10U 10U
benzene 1 4] 10U 10U 10U 10U 10U 10U
chlorobenzene 5 10U 10U 10U 10U 10U 10U 10U
ethylbenzene 5 10U 10U 10U 10U 10U 10U 10U
toluene 5 10U 10U 10U 10U 1ou 10U 10U
total xylenes 5 10U 10U 10U 10U 10U 10U 10U
Immediate Investigative Work Assignment February 2001
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TABLE 7
GROUNDWATER SEMI-VOLATILE ORGANIC COMPOUNDS - 3/9/00

(ugh)
Parameter oW MW-T [ MW-I03A ) MWLO3B | w106 | Mw-1068 | Mw.1074 | Mw-1078
STD/GY Vanadium Vanadium Yanadium

— | IR ————
N-nitrosodiphenylamine 50 9uU U U 9U U U 99U
N-nitroso-di-n-propylamine 9U U U U 9U 9U U
4-chloroaniline 5 9U U 9U U 9U 9U 9U
2-nitroaniline 5 23U 23U 23U 23U 23U 23U 23U
3-nitroaniline 5 23U 23U 23U 23U 23U 23U 23U
4-nitroaniline ) 23U 23U 23U 23U 23U 23U 23U
3.3'-dichlorobenzidine 5 99U 9uU U U 9U 9U 9U
2-chloronaphthalene 10 U 9U 9u 9U 9U 9U 99U
dibenzofuran U U 9u U 9u 9U 9U
1,2-dichlorobenzene 3 U 9uU 9U 9U 9uU 9u 10)
1,3-dichlorobenzene 3 oU 9U U U 9U SU 99U
1.4-dichlorobenzene 3 QU 9U 9U 9U 9U 9U oU
hexachlorobenzene 0.04 U 9U U U 9U 9U U
hexachlorobutadiene 0.5 U 9U 9U U 9U 9U ouU
hexachloroethane 5 9U 9U 9U 9U 9U 9U U
hexachlorocyclopentadiene 5 99U U SuU SU 9U 9U QU
2-methylnaphthalene 9U 9U 9U U 9uU 9U 9U
1,1,4-trichlorobenzene ouU 9u 9u 9u 9U U 9uU
butyl benzyl phthalate 50 9U 9U 9U 9U U 9U U
bis(2-ethylhexyl) phthalate 5 1J U 9U 9U 9U 1] U
diethyl phthalate 2] 9U 9uU 9uU 9U 9U 9U
dimethyl phthalate 50 U 99U 9U 9U 99U 9U 9U
di-n-butyl phthalate 50 L1) 9U U 9uU U 9U 9U
di-n-octyl phthalate 50 ouU 9U 9U 9uU U 9U 9U
carbazole U U 9U 9U U 9U 9U
2,4-dinitrotoluene 5 9U U 9uU 9uU U 9uU 9U
2,6-dinitrotoluene 5 9U U 9U 9U U 9U SU
isophorone 50 9U 9U 9U 9U U 9U 9U
nitrobenzene 0.4 9U U 9U U 9U 9U 9U
acenaphthylene 9U 9U U U 9U U 9U
acenaphthene 20 9U 9uU 9U 9U 9u 9U U
anthracene 50 9U 9U U 9U 9U U 9U
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GROUNDWATER SEMI-VOLATILE ORGANIC COMPOUNDS - 3/9/00

TABLE 7 (cont)

(ug/)
Parameter ow MW MW-103A | MW-103B [ w- 1064 MW-107A | Mw-107B
STD/IGV Vanadium Vanadium Vanadium MW-106B
benzo (a) anthracene 0.002 U 9U 9u 9uU 9U 9U 9U
benzo (a) pyrene ND U SU 9U 9uU 9U 9U 9U
benzo (b) fluoranthene 0.002 9U 9U 9U 9U 9U 9U 9U
benzo (ghi) perylene 9U 9U 9uU 9U 9U 9U 9U
benzo (k) fluoranthene 0.002 9U 9U 99U 9U 9U 9U 9U
chrysene 0.002 U 9uU U 9uU 92U 92U 9uU
dibenzo (a,h) anthracene 9U 9U 9U 9U 9U 9U QU
fluoranthene 50 SuU 9U U 9U 9U 9u 9U
fluorene 50 U 9y 9U Sy 9u 9u 9u
ideno (1,2,3-cd) pyrene 0.002 9U 9U 92U 10) 92U 9U 9u
naphthalene 10 9U 9U 9U 9U 9U 9U 9U
phenanthrene 50 99U 9u 99U 9uU 9u 9uU 9uU
pyrene 50 Su 9uU U 9U 9U 9U 9u
4-chloro-3-methylphenol 9U 9u 9uU 9U U 9U 9u
2-chlorophenol Su 99U 9u 92U 9u 9uU 9u
2,4-dichlorophenol 5 9U U U 9y gu 110 U
2,4-dimethylphenol 50 9U U U 9U gu U U
2,4-dinitrophenol 10 24U 23U 24U 23U 230 23U 23U
4,6-dinitro-2-methylphenol 24U 23U 24U 23U 23U 23U 23U
2-methylphenol 1 99U 9u 99U 9u 9u 9U 9u
4-methylphenol I 9u 9u U 9U 9U 9u 9U
2-nitrophenol 1 9uU 9U U 9U 9U 9U 9U
4-nitrophenol 1 24U 23U 24U 23U 23U 23U 23U
pentachlorophenol | 24U 23U 24U 23U 23U 23U 23U
phenol | 9u 9U 9u 9U 9u ou Su
2.,4,5-trichlorophenol | 24U 23U 24U 23U 23U 23U 23U
2,4,6-trichlorophenol 1 9u U U 9U 9U 9U U
bis(2-chloroethyl) ether 1 U U U 9U 9U 9u 9u
2,2'-oxybis (1-chloropropane) 9U 9U 9u U 9U 9U 9U
bis(2-chloroethoxy) methane 9U 9U QU 9uU 9U 9U 9U
4-bromopheny| phenyl ether U 9u 9U 9uU 9U 9U 9U
4-chlorophenyl pheny! ether U 9U U 9U 9U 9uU 9U
U- compound not detected
J - compound detected below sample quantitation limit
Shaded areas indicate exceedence of NYSDEC groundwater standards
Italics indicates Guidance value
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TABLE -8

GROUNDWATER SAMPLE RESULTS - 3/9/00
Inorganic Compounds (ug/l)

Niagara Mohawk Right of Way Town of Niagara, Niagara County

Parameter s | el | W-103A ] IR IS0 | Mwo106A | MW-1068 | MW-107A | MW-107B
Aluminum 100 943 832 113B 1750 88.5B 1190 86.2B
Antimony 3 8.0U 8.0U 8.0U 8.0U 8.0U 8.0U 10.9B
Arsenic 25 5.5U 5.5U0 5.50 5.5U0 5.5U0 5.5U 5.5U
Barium 1000 26.6B 106B 101B 38.7B 66B 48.1B 104B
Beryllium 3 1.0U 1.0U0 1.0U 1.0U 1.0U0 1.0U 1.0U0
Cadmium 5 1.0U 1.0U0 1.0U 1.0U 1.2B 1.1B 1.0U
Calcium 221000E | 111000E 88700E 81400E 84600E 88100E 78600E
Chromium 50 2.3B 1.50 1.50 1.7B 1.5U 3.8B 1.5U
Cobalt 2.3B 1.5U 1.5U 1.6B 1.9B 1.8B 2.4B
Copper 200 5.1B 31.5B 3.3B 5.5B 5.2B 8.6B 4.1B
Iron 300 802 968 111 1480 87.4B 989 306
Lead 25 4.0 3.0U 3.0U 4.1 3.00 8.3 6.1
Magnesium 35,000 | 115000E | 99000E 47700E 26200E 36500E 47700E 35500E
Manganese 300 16.6 251 112 147 44.6 22.4 721
Mercury 0.7 0.200 0.20U0 0.20U 0.20U 0.20U 0.20U 0.20U
Nickel 100 2.9B 4.2B 1.78B 5.2B 4.1B 4.7B 4.0B
Potassium 1570B 1290B 2900B 1690B 1940B 1390B 1480B
Selenium 10 5.0U 5.0U 5.00 5.00 5.00 5.0U 5.0U
Silver 50 4.6B 2.0U 258 2.0B 3.6B 4.9B 2.0B
Sodium 20000 125000 43000 38200 5690 28000 11300 29600
Thallium 0.05 10U 10U 100 10U 10U 10U 10U
Vanadium 2.00 2.0U 2.0U 5.8B 2.7B 4.7B 2.0U
Zinc 2000 151 63.6 9.4B 90.4 115 40.9 5.1B
Hexavalent 50 10U 10U 10U 10U 10U 10U 10U
Chromium
Note: Shaded areas indicate concentration exceed groundwater standard
B - value greater than or equal to instrument detection limit but less than contract required detection limit
U - element analyzed for but not detected
E - Estimated above quantitation limit
Iron and Manganese total concentration - 500ug/l
italics indicate guidance value
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TABLE 9
UNION CARBIDE VOLATILE ORGANIC COMPOUNDS - 3/30/00

(ug/l)

Parameter GW GW-8A MW-1 GW-8B BW-1 BW-4 BW-5

STD/IGV —
Chloroethane 5 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10
cis-1,2-Dichloroethene 5 ND 10 ND 10 14 180 ND 10 ND 10
Tertrachloroethene 5 ND 10 ND 10 ND 10 135 ND 10 ND 10
Trichloroethene S ND 10 ND 10 ND 10 178 ND 10 ND 10
Vinyl Chloride 2 ND 10 ND 10 ND 10 115 ND 10 ND 10

UNION CARBIDE INORGANIC COMPOUNDS - 3/30/00

(mg/N)
Parameter GW
STDIGV GW-8A MW-1 GW-8B BW-1 BwW-4 BW-5
—  _ — — ——— —— e ——

Iron (total) 3 NA 4.64 NA 3.02 2.41 2.79

Potassium (total) NA 37.9 NA 4.64 11.9 2
Zinc (total) 2 NA 0.05 NA 3.54 0.06 0.18

Iron (dissolved) NA NA NA 2.45 NA NA

Potassium (dissolved) NA NA NA 5.27 NA NA

Zinc (dissoived) NA NA NA 3.75 NA NA

UNION CARBIDE Geo-chemical Properties - 3/30/00

L Poameter waa | Mw| GW-8B Bwy | pw.a | pws |
Turbidity (NTU) 15.7 31.2 122 57.6 0.4 14.6
Ammonia (mg/l) 2 NA ND 0.4 NA ND 0.4 2.5 ND 0.4
Nitrite (mg/l) 1 NA NA NA ND 0.04 ND 0.04 ND 0.04
TKN (mg/l) NA 0.82 NA 1.06 3.1 ND 0.8

ND - not detected at indicated concentration
NA - Not Analyzed
NTU - Nephelometric Turbidity Units
TKN - Total Kjeldahl Nitrogen
Italics indicates Guidance value
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Figure 5 - Bedrock VOC Levels
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Section 5§ - Geology

Surficial Geology

Geologic evidence suggests that at least four major glacial episodes covered parts of North
America during the Pleistocene Epoch (Buehler and Tesmer, 1963). In western New York there
is evidence of only two such episodes. The last glacial event in the area, the Wisconsin, eroded
and modified the earlier glacial deposits to such an extent that little evidence of their existence
remains. These glacial events also resulted in the widening of preexisting valleys and basins,
and led to the development of the present day drainage system in western New York (La Sala,

1968).

A complex sequence of proglacial lakes that formed during the final retreat of the Wisconsin ice
sheet also inundated an extensive area of western New York. These lakes were responsible for
the deposition of stratified lacustrine clays, silts, sands and gravels that now cover western New
York. Also, these deposits often contain horizontal laminations and sand lenses that can produce
perched water table conditions, or if areally extensive, can be utilized as sources of water (La

Sala, 1968).

The Pleistocene Epoch presented a variety of environments that resulted in the deposition of
several types of unconsolidated deposits. In the Niagara Falls area these deposits include the
following (Snyder Engineering 1987; Ecology and Environment, 1989; Woodward-Clyde and

Conestoga-Rovers & Associates, 1992; Ecology and Environment, 1995):

= Glacial till, consisting of a non-sorted, non-stratified mixture of sand, silt, clay,

gravel and rock fragments deposited directly from glacial ice;

= Glaciolacustrine deposits, consisting primarily of silt, sand and clay deposited in

lakes that formed during melting of the ice sheets; and

a Glaciofluvial deposits, consisting of sand and gravel deposited either by glacial
meltwater streams or by the reworking of till and other glacial deposits along the

shore of former glacial lakes.
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The thickness of these deposits varies considerably, ranging from less than 10 feet near the
Niagara Gorge and Escarpment to approximately 65 feet in the Town of Tonawanda south of

Niagara Falls {(GeoTrans, 1990; Smith, 1990; Ecology and Environment, 1995).

Bedrock Geology

The bedrock underlying the glacial deposits is characterized as a thick sequence of shales,
sandstones, limestones and Dolostone deposited in ancient seas during the Silurian and Devonian
Periods (439-360 million years ago) (Buehler and Tesmer, 1963). The bedrock bedding generally
strikes in an east-west direction, approximately paralleling the Niagara and Onondaga
Escarpments, and dips to the south at approximately 30 to 40 feet per mile (Johnson, 1964; La
Sala, 1968; Yager and Kappel, 1987).

The uppermost bedrock formation underlying the site is the Eramosa Dolostone of the Lockport
Group, which was deposited in a shallow sea environment during the Middle Silurian Period
(439-408 million years ago) (Brett et al., 1995). The Lockport Group varies in thickness from
20 to 175 feet (Johnson, 1964; Brett et al., 1995), and is believed to be approximately 140 feet
thick beneath the site. Brett et al (1995, page 45) describes the Lockport Group as a “massive-
to medium-bedded, argillaceous dolomite with minor amounts of dolomite and shale.” The upper
10 to 25 feet of the Lockport Group contains abundant bedding planes and vertical fractures

enlarged by dissolution and glacial scour (Miller and Kappel, 1987).

Site Geology

The stratigraphy of the Niagara Mohawk ROW site has been evaluated by examining stratigraphic
logs (Appendix A) obtained from 43 test borings and 4 monitoring wells (Appendix B) completed
by the Department as part of this [IWA.

Fill

Fill material overlies the native deposits in the southwest corner of the Niagara Mohawk ROW
site (Figure 4) and consists primarily of off spec carbon and carbonaceous type waste, brick,
glass, slag, ash, ceramic, concrete and metal. Thickness of the fill layer, where encountered,

ranges from 0.3 to 15.8 feet.
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Glaciolacustrine Deposit

A succession of glaciolacustrine deposits either underlies the fill material or is found directly at
the surface. This deposit represents the largest percentage of native deposits beneath the site,
and consists of reddish brown silty clay containing gray and tan mottling. The thickness of this
deposit in the two monitoring wells clusters installed at the site was 11.1 feet at MW-6 and 9.25

feet at MW-T7.

Lockport Dolostone

The bedrock beneath in the area is nearly flat lying and consists of the Eramosa Dolostone of
the Lockport Dolostone Group. This dolostone is characterized as a weathered to dense, medium
to dark gray, fine to coarse, crystalline, thin to massively bedded dolostone, limestone, and shaly
dolostone with vugs containing gypsum, dolomite, and calcite crystals. The depth to bedrock
beneath the Niagara Mohawk ROW site ranges from 9.25' to 11.1' (Appendix B) as determined
from well clusters MW-6 and MW-7, respectively.
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Section 6 - Groundwater Hydrology

Regional Hydrogeology

The principal aquifers in the Niagara Falls area include unconsolidated glacial deposits and
bedrock of the Lockport Group (Johnson, 1964; Woodward-Clyde and Conestoga-Rovers &
Associates, 1992). Most of the unconsolidated deposits, however, consist of fine grained
lacustrine and glacial deposits with hydraulic conductivities on the order of 107 cm/s or less
(Woodward-Clyde and Conestoga-Rovers & Associates, 1992). Thin seams of silt and sand
within the glacial deposits allow minor horizontal groundwater movement, however, these seams
are infrequent and typically not areally extensive. (Woodward-Clyde and Conestoga-Rovers &

Associates, 1992).

The Lockport Group consists predominantly of dolostone, however, thin beds of limestone and
shaly dolostone, and small irregularly shaped masses of gypsum are common. These thin beds
and masses are subject to dissolution by groundwater, resulting in the enlargement of fractures
and the formation of migration pathways that transmit large quantities of groundwater.
Groundwater wells completed in the Lockport Group have yields commonly ranging from 10 to
100 gpm (Miller and Kappel, 1987), with yields up to 950 gpm reported (Yager and Kappel,
1987). Reported transmissivity values range from 330 to 68,000 gpd/ft (Johnson, 1964).
Groundwater in the Lockport Group is typically either a calcium-sulfate or calcium-bicarbonate
water, is very hard, and is highly mineralized; calcium, bicarbonate, magnesium, sulphate and
chloride are present in significant concentrations (Johnson, 1964). Due to this poor water quality
and the proximity of the Niagara River, an important source of municipal drinking water
throughout Western New York, bedrock groundwater is not extensively utilized as a domestic
water source in the Niagara Falls area. Because of the significant well yields, however,

groundwater is commonly utilized for industrial purposes (i.e., non-contact cooling).

Regional Influences on Groundwater Flow
There are several natural features and man-made structures that greatly influence bedrock
groundwater flow in the Niagara Falls area, including the Niagara River and Gorge; the Falls

Street Tunnel (FST); and Power Conduits, Forebay Canal, and Reservoir constructed for the New
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York Power Authority (NYPA) Niagara Power Project. Prior to construction of the Niagara
Power Project, Miller and Kappel (1987) speculate that regional groundwater flow in the

Lockport Group was toward the Niagara River and Gorge, with more localized flow into the FST.

The Niagara Power Project was constructed between 1958 and 1962. Twin Power Conduits
divert river water from the upper Niagara River to the Robert Moses Generating Stations in the
Town of Lewiston. These conduits were constructed of poured concrete in two separate parallel
open cut trenches approximately 4 miles long (Miller and Kappel, 1987). Each trench is 52 feet
wide and penetrates 100 (at the Niagara River) to 160 feet (at the Forebay Canal) into bedrock
(Woodward-Clyde and Conestoga-Rovers & Associates, 1992). The deepest section of the Power
Conduits is at the intersection of the FST. The top of the conduits averages more than 40 feet

below ground surface (Miller and Kappel, 1987).

Surrounding each conduit is a drain system designed to reduce the hydrostatic pressure on the
outside walls of the conduits. These drains were formed into the concrete-conduit structure and
are open to the excavation face. The conduit drain system is hydraulically connected to the
Power Conduits at two pumping stations: one immediately south of the Forebay Canal (Pump
Station B), and the other immediately south of Royal Avenue (Pump Station A). Each pump
station is equipped with a set of balancing weirs that allows water to flow into the drain system

if the hydraulic head in the Power Conduits exceeds the elevation of the weir.

The Power Conduit drain system, because it is in direct hydraulic contact with the Lockport
Group bedrock, significantly influences the bedrock groundwater flow pattern in the Niagara Falls
area. Groundwater within %2 mile of the conduits now flows toward the conduits and discharges
into the drain system (Miller and Kappel, 1987). To the north, groundwater that collects in the
drain system flows southward and discharges into the FST, while water from the upper Niagara

River flows northward to the FST (Miller and Kappel, 1987).

The Forebay Canal is an L-shaped unlined excavation located between the Robert Moses
Generating Station and the NYPA Reservoir. This canal is approximately 4,000 feet long, 500
feet wide and 110 feet deep, and penetrates the Lockport Group bedrock and the upper portion
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of the Rochester Shale. Water enters the Forebay Canal from the Power Conduits and is diverted
either to the Robert Moses Generating Station or Reservoir depending upon the seasonal
diversion schedule and power demand. Water levels in the canal are regulated on a 24-hour
cycle, with highs occurring during periods of peak power demand (8:00 a.m. to 4:00 p.m.) when
water is released from the Reservoir, and lows occurring during periods of low power demand

when water is pumped from the Forebay into the Reservoir.

The NYPA Reservoir covers an area of approximately 3 miles® and can store up to 60,000 acre-
feet of water (Miller and Kappel, 1987). The reservoir containment dike is approximately 55
feet high and constructed of a compacted clay core capped by crushed rock and topsoil. During
construction, the existing overburden material was stripped down to bedrock, with the exposed
bedrock forming the floor of the Reservoir. The bedrock directly beneath the dike was sealed
with a grout curtain to minimize leakage from the Reservoir. Water levels in the Reservoir
fluctuate daily, averaging approximately 640 feet AMSL, while ranging between 620 feet AMSL
and 650 feet AMSL (Miller and Kappel, 1987). The NYPA Reservoir acts as a regional source
of groundwater recharge to the Lockport Group bedrock. Water level fluctuations in the
Reservoir affect groundwater levels southwest of the Reservoir, and to a lesser degree, to the
south. These groundwater fluctuations are generally minor, however, ranging from 0.1 to 1.0 feet

(Johnson, 1964; Miller and Kappel, 1987).

Regional Groundwater Flow

Groundwater in the upper Lockport Group bedrock flows toward the Niagara River and Gorge.
The completion of the Niagara Power Project in 1962, however, created recharge and discharge
zones that have modified groundwater flow in the Niagara Falls area. Groundwater within %2
mile of the conduits flows toward the conduits and into the drain system that surrounds them,
To the north, groundwater that collects in the drain system flows southward and discharges into
the FST, while water from the upper Niagara River flows northward to the FST. The FST also
acts as a groundwater discharge zone; upper bedrock groundwater north of the FST flows south

toward the tunnel, while groundwater south of the FST flows to the north.

Immediate Investigative Work Assignment February 2001
Niagara Mohawk Right of Way Town of Niagara, Niagara County Page 42



Site Hydrogeology

Data previously compiled from the UCAR, Vanadium and Carborundum Globar sites suggest that
four distinct hydrogeologic zones underlie the area: a shallow water bearing zone consisting of
miscellaneous fill and the upper portion of the glaciolacustrine deposit; an intermediate zone
consisting exclusively of the glaciolacustrine deposit; a deep water bearing zone consisting of
saturated soils immediately above bedrock; and the upper bedrock water bearing zone (NYSDEC
1997). The designation of the deep water bearing zone as a separate hydrogeologic unit is highly
generalized as this zone may be in hydraulic connection with the upper bedrock water bearing
zone in some areas. The intermediate zone can be characterized as a confining layer, restricting
the downward movement of groundwater from the shallow to the deep water bearing zone. At
the Niagara Mohawk ROW site, monitoring wells were only installed in the deep and upper

bedrock hydrogeologic zones. As a result only these zones will be discussed.

Deep Hydrogeologic Zone

Data collected during the Vanadium IIWA (NYSDEC 1997), suggest that groundwater in the deep
hydrogeologic zone flows from a roughly north-south trending groundwater divide centered over
the eastern portion of the Airco and UCAR properties. From this divide deep zone groundwater
flows east toward the conduits, while groundwater under the SKW and Airco properties flows
west toward the Niagara Gorge. This flow pattern is consistent with the flow pattern identified
during the Niagara Mohawk ROW site IIWA (Figure 7). The most recent data (Table 10)
indicates that the divide is located at approximately the center of the site near MW-106A. The
location of the groundwater divide, however, can vary due to seasonal effects on the local
groundwater elevations. As stated previously, the Power Conduits influence upper bedrock
groundwater flow within %2 mile of the conduits; deep zone water level data suggest that the

conduits also influence groundwater flow in the deep hydrogeologic zone.

In situ hydraulic conductivity tests from nine wells that monitor the deep hydrogeologic zone
underlying the area indicate that deep zone soils are relatively permeable, with hydraulic
conductivity averaging 10 cm/sec. Based upon the stratigraphy of this deposit, we believe that
vertical hydraulic conductivities would be on the same order of magnitude. As a result,

groundwater discharge from the deep hydrogeologic zone under the site will be relatively high.
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Upper Bedrock Hydrogeologic Zone

Data collected during the Vanadium IIWA (NYSDEC, 1997), suggest that groundwater in the
upper bedrock hydrogeologic zone flows from a groundwater divide roughly coincident with the
deep zone groundwater divide. The most recent groundwater elevation data (Table 11} indicates
that the bedrock groundwater divide is located in the easterly end of the site near MW-107B
(Figure 8). The majority of the bedrock groundwater from the site will flow westerly toward the
Niagara River, while bedrock groundwater in the eastern section of the site will flow easterly
toward the NYPA tunnel drain. The location of the groundwater divide can and does vary due

to seasonal effects on the local groundwater elevations.

In situ hydraulic conductivity tests from four wells that monitor the upper bedrock hydrogeologic
zone in the area indicate that the upper bedrock zone is relatively permeable with hydraulic
conductivity averaging 10” cm/sec. Due to the presence of vertical fractures and horizontal
bedding planes, hydraulic conductivities are expected to vary significantly throughout the area.
As a result, groundwater discharge from the upper bedrock hydrogeologic zone under the site can
be extremely variable, but overall will be extremely high, especially from the area influenced by

the Power Conduits.
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Table 10
— __Overburden Ground Water Elevation
Well # Ground Riser Depth to Depth to Ground
Elevation Elevation Bottom of Ground Water
Well g’t_L Water (ft) Elevation
_ Niagara Mohawk ROW 3/9/00
MW-106A 603.3 605.77 14.19 4.14ﬁ 601.63
MW-107A 601.2 603.59 11.77 5.55 598.04
Vanadium Corporation of America Site #932001 3/9/00
MW-1 607.87 16.9 4.76 603.11
MW-103A 605.96 18.86 6.11 599.85
— — T
Union Carbideﬁ #932035 3/30/00 %
MW-IM=ﬁ 609.43 21.02 7.81 601.62
MW-2 607.54 24.59 23.85 583.69
MW-3 601.61 15.35 3.30 598.31
OwW-1 608.81 N/A 5.97 602.84
ow-2 607.06 N/A 5.85 601.21
GW-8A 604.04 20.11 5.80 598.24
GW-9A 603.29 22.51 7.98 595.31
GW-10A 603.17 32.80 12.40 590.77
Immediate Investigative Work Assignment February 2001
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Table 11

Well # Ground Riser Depth to Depth to Ground
Elevation Elevation Bottom of Ground Water
Well "ﬂel‘ Elevation
Niagara Mohawk ROW 3/9/00
MW-106B 603.2 604.98 24.35 4.77 600.21
MW-107B 601.1 602.87 24.64 4.74 598.13

Vanadium Corporation of America Site #93

2001 3/9/00

MW-103B ’

606.15 —|

il

35.44 11.44 594.71
Union Carbide Site #9320m100
BW-1 610.72 24.38 14.92 595.80
BW-2 608.43 26.54 12.30 596.13
BW-3 604.72 24.85 7.80 596.92
BwW-4 607.08 22.65 13.03 594.05
BW-5 603.33 28.77 5.77 597.56
BW-6 607.04 24 .94 12.58 594.46
GW-7B 603.08 32.32 5.84 597.24
GW-8B 603.90 25.48 7.57 596.33
GW-9B 603.40 32.05 11.25 592.15
GW-10B 603.29 30.20 12.54 590.75
GW-11B 601.89 28.14 4.58 597.31
Immediate Investigative Work Assignment February 2001
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Section 8 - Conclusions and Recommendations

Conclusions

The objectives of this IIWA project were:

. determine if waste materials are present and the aerial extent in this portion of the
Niagara Mohawk ROW; and

. determine if the Niagara Mohawk ROW site is the source of the groundwater

contamination found on the adjacent UCAR site.

The investigation determined that there is waste material from past disposal activities present on
the southwest portion of the Niagara Mohawk ROW site immediately north of the UCAR site.
The waste material is a carbonaceous type waste similar to the waste found on the UCAR site
and an ash type material from unknown sources. None of the waste materials contained
significant levels of volatile organic compounds that have been historically detected in UCAR
well BW-4. In addition, groundwater in both the deep overburden and upper bedrock zones were
found to be free of volatile organic contaminants. Therefore it has been determined that it is
unlikely that the volatile organic contamination found in BW-4 is from the Niagara Mohawk

ROW area.

This investigation did not detect the presence of consequential amounts of hazardous waste on

the Niagara Mohawk ROW site.

Recommendations

No further investigation is necessary to evaluate the potential impact of the Niagara Mohawk
ROW site on the adjacent UCAR site. However, the investigation did reveal waste disposal on
the ROW site that requires further evaluation.It is recommended that a followup Phase II
investigation be conducted to examine the significance of mercury found in the surface soil,
pesticide contamination found in the groundwater and to fill data gaps in surface soil inorganic

analysis.
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The Phase II evaluation will include the following elements:

. Collection of surface soil samples around grid location B-1 to confirm the presence of
elevated mercury contamination, determine the extent of the elevated mercury and to
perform TCLP analysis to determine if mercury in the surface soil is a hazardous waste;

. Collection of Surface soil samples for inorganic analysis at grid locations A-2, A-5, B-4A
and C-12 to fill the apparent data gap from the initial investigation; and finally,

. Collect a round of groundwater samples from MW-106 A&B, MW-107 A&B, MW-108
A&B and BW-4 for volatile organic and pesticide compounds to determine if endrin is

present in the groundwater.
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NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: A-0
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nle |~ |m
M u v U
B N A
E
Ground Surface 599.7 O I -
E
0-5" Topsoil - dark brown sandy topsoil with small roots, moist | 48" 0
recovery
5-24" | brown silty clay with brown mottling, small roots ¢
24 -48" | brown silty clay with grey mottling 0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: A-1
Site Number: No Number Assigned Date Completed:” 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
]z;g:;l Stratigraphic Description & Remarks Eg,f‘;?:;;;‘ R
M U A\ U
NN
Ground Surface 600.9 R v
0-4" topsoil 33 0
recovery
4 - 48" | brown silty clay moist to wet, many rootlets. 0
Lighter brown silty clay with orange and grey mottling,
moist, stiff.
Grading to reddish brown silty clay with multi-colored
mottling, less moist, vertical dessication cracks.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: A-2
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) I I L
M U v u
B N A
Ground Surface 601.5 R ||
E
0-5" dark/black sandy topsoil with roots 42" core 0
Surface soil sample #B081-02 collected (0-3") recovery
5-12" brown silty clay, moist, very stiff with small roots 0
12 -48" | reddish brown silty clay w/ grey mottling very stiff, dry 0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. . Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: A-3
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
lz::g:;l Stratigraphic Description & Remarks l?:.:‘;i:‘::; AR O L
M U Y u
B N A
Ground Surface 602.3 R | E
0-8" topsoil fall
recovery
8 - 48" | medium brown silty clay, moist, many rootlets. This sail 0

grades to a lighter brown silty clay, moist, with reddish
brown mottling. Few rootlets near top. Grades to reddish
brown silty clay, less moist, vertical dessication cracks with
grey mottling along cracks. No stones observed.

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mchawk ROW Hole Designation:
Site Number: No Number Assigned Date Completed:
Location: (T) Niagara, Niagara County | Drilling Company:

A-4
11/23/99

Zebra Environmental

Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . - Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nope | N[
M U Y u
B N A
E
Ground Surface 602.8 O I
E
0-6" dark/black sandy topsoil with roots 36" 0
recovery
6 - 24" | brown silty clay with roots, very stiff 0
24 - 48" | red silty clay, very stiff with grey mottling 0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size Q Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: A-5
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (£t amsl) ol B R
M U v U
B N A
Ground Surface 603.1 -
E
0-8" Topsoil surface soil sample # B081-01 collected (0-3") 0
8 -48" | Brown sitly clay, moist, grey and orange mottling, rootlets 0
near surface. Grading to reddish brown at depth with grey
mottling and vertical dessication cracks
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: A-6
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . s Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nfe N
M U v U
B N A
E T L
Ground Surface 602.8 R U
E
0-4" dark/black sandy topsoil full 0
recovery
4 - 24" | brown silty clay, very stiff, small roots and stones w/ grey 0
mottling
24 - 48" | reddish brown silty clay, very stiff w/ small stones and grey 0
mottling
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: A-7
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) R ERE
M u Y u
B N A
Ground Surface 6024 | & ||
E
0-6" brown silty clay topsoil, moist w/ rootlets full 0
recovery
6-48" | brown to reddish brown silty clay, moist, stiff, grey 0
mottling extensive near top of core. No mottling at bottom.
Few small rock fragments, rounded.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: A-8
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
I();lg) :;l Stratigraphic Description & Remarks F(:tl_te‘;?ltlls(:;l Nofo N |
M U v U
B N A
Ground Surface 601.8 R | E
0-6" black/dark brown sandy topsoil w/ roots full 0
recovery
6 -48" | verystiff brown silty clay, small roots in 6 -12" zone, small 0
stones and grey mottling
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: A-9
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
, Sample
Depth . . o Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nfe N |
M 1] v U
B N A
E T L
Ground Surface 601.2 R v
E
0-6" brown sitly clay, moist, rootlets, small amount of topsoil on
surface
6 - 48" | yellow brown, moist, stiffsilty clay with mottling grading 0
to reddish brown silty clay with extensive mottling and
vertical dessication cracks
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: A-10
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company: Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
lz;gst;l Stratigraphic Description & Remarks F(;il.te:?:;:;l Nle v
M U v U
B N A
Ground Surface 601.0 R | E
0-1" dark/black topsoil recovery 0
46"
1-48" | very stiff brown sitly clay with small stones and grey 0
mottling
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found ¥V

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: A-11
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) vl
M U Y u
B N A
E T L
Ground Surface 600.8 R v
E
0-7" topsoil full
recovery
7-48" | brown silty clay with wood and rootlets. Rest of core is 0
reddish brown silty clay with roots, mottling, moist, native,
very stiff,
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: A-12
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) nfe N m
M U v U
B N A
E T L
Ground Surface 601.3 R y
0-6" topsoil, dark brown to black full 0
recovery
4 -48" | brown sitly clay with grey mottling, small roots in 4 -16" 0
zone, small stones
Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size Q Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-0
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
, . Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) A I B I
M u Vv U
B N A
E T L
Ground Surface 601.4 R U
E
0-6" dark/black gravely topsoil 42" 0
recovery
6-10" | red brick 0
10 -12" | dark black fill material(coal/carbon) 0
12 -48" | grey silty clay with reddish brown mottling, deep roots 0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: B-1
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method:  Macro Core
. Sample
lz;g :;l Stratigraphic Description & Remarks E(::_f‘;?;ls(:;] N EFERE
M u v U
B N A
Ground Surface 602.1 R | E
0-3" mainly plant material with some soil, moist. Surface soil | 38’
sample collected B0§1-04 recovery

3-7"

7 - 48"

fill consisting of glass, slag some gypsum(?), brick, rootlets
Sample B081-05 collected composite of B-1 & B-2 fill
material

reddish brown silty clay, moist, black and orange mottling.
Grey and greenish grey mottling near bottom of core and
drier. Native silty clay is stiff and dense. Sample collected
of native soil, sample # B081-06

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-2
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) vle |
M U v U
B N A
E T L
Ground Surface 602.7 R v
E
0-3" gravelly dark topsoil w/ small stones full 0
recovery
3-12" | fill,browntored, pieces of glass, ash type material. Sample 0
# B081-05 composite with B-1
12 -18" | concrete pieces 0
18 -48" | very stiff brown silty clay with grey mottling, sample 0

#B081-07

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-3
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) N ERE
M U A U
B N A
E T L
Ground Surface 603.4 R v
E
0-4" thin zone of black topsoil 43"
recovery
4 -48" fill containing silty clay, glass, slag, ceramic with rootlets,
moist.
Silty clay with grey, rusty orange, black and brown
mottling. So mottled it is difficult to determine color of
soil. Moist and stiff.
Bottom of core is reddish brown silty clay, less moist w/
grey mottling and grey mottled vertical cracks
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level W




NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-4
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. I. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . e Elevation
(bgs) Stratigraphic Description & Remarks (£t amsl) RN
M U A\ U
B N A
Ground Surface 6033 [ = ||
E
0-8" dark grey topsoil, PID response is in area with ants and | full 3
evidence of fill material at 7 - 8" recovery
8 -24" | brown silty clay w/ grey mottling, very fine grained 0
24 -48" | reddish brown silty clay with grey mottling, very firm, 0
vertical dessication cracks
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: B-4A
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . o Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) NN
M U v U
B N A
E T L
Ground Surface R U
E
Soil mound
0-24" | brown silty clay pushed into pile, some mottling evident full 0
surface soil collected sample #B081-03 recovery
24 -48" | reddish brown silty clay w/ grey mottling and some roots. 0
Native soil, suspect near original surface
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-5
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Noje |~
M U Y U
B N A
E T L
Ground Surface 602.8 R v
E
0-5" grey silty clay, moist, rootlets, some orange mottling
5-48" | reddish brown silty clay, moist, orange and grey mottling, 0
stiff. Vertical dessication cracks. Grades to silty dlay that
is brown, less moist and mottled, red and grey.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation:
Site Number: No Number Assigned Date Completed:
Location: (T) Niagara, Niagara County | Drilling Company:

B-6
11/23/99

Zebra Environmental

Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . e Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) AR ERE
M U Y U
B N A
Ground Surface 602.7 < I
E
0-6" dark brown silty clay, some roots full 0
recovery
6 -26" reddish brown silty clay, very firm, moist, some roots w/ 0
rusty to grey mottling
26 - 48" | reddish brown silty clay, soft, dry with grey mottling 0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-7
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . s Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nofe N fom
M u v u
B N A
E T L
Ground Surface 602.2 R v
E
0-6" topsoil 38"
recovery
6 - 48" | brownsilty clay, moist, rootlets, grading to stiff brown silty

clay, moist w/ grey mottling and vertical dessication
cracks. Bottom of core is more reddish brown with grey
and pinkish brown mottling

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation:
Site Number: No Number Assigned Date Completed:
Location: (T) Niagara, Niagara County | Drilling Company:

B-8
11/23/99

Zebra Environmental

Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . o Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) A I N
M U v U
B N A
E T L
Ground Surface 601.8 R v
E
0-5" dark sandy topsoil w/ roots and small stones full 0
recovery
5-48" | reddish brown silty clay with rusty to grey mottling, 0
vertical fractures and roots full depth
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mchawk ROW Hole Designation: B-9
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . e Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) A EFEERE
M u \4 )
B N A
E T L
Ground Surface 601.2 R u
E
0-5" | topsoil, dark brown silty clay, moist rootlets. 47"
recovery
5-48" | Grey silty clay, moist, brown mottling grading into reddish 0
brown silty clay with little or no mottling w/ few rock
fragments.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: B-10
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (£t amsl) Nle | n
M U \4 U
B N A
E T L
Ground Surface 601.0 R v
E
0-9" dark brown sandy silty topsoil with roots and small stones | full 0
recovery
9-48" | brown silty clay with reddish to grey mottling and roots, 0
very firm.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: B-11
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: G. May Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
Sample
Depth . . R Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nl |
M U v U
B N A
E T L
Ground Surface 600.8 R v
E
0-7" dark brown silty clay moist soft, rootlets 44"
recovery
7-48" | silty clay mottled orange, brown, black and grey, rootlets 0
near top of core, moist.
Grades to very stiff, brown silty clay, some grey and pink
mottling, moist. Bottom of core is much drier.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: B-12
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. ]. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Npe | n o
M U v u
B N A
E T L
Ground Surface 600.8 R v
E
o-7" dark brown topsoil sandy with roots full 0
recovery
7 - 48" | brown sitly clay, very firm, moist reddish to grey mottling 0
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: C-0
Site Number: No Number Assigned Date Completed: 11/23/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 120" Sampling Method: Macro Core
. Sample
Depth . . . Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nlcw
M U v u
B N A
E T L
Ground Surface 605.6 R u
E
0-4" dark grey topsoil surface soil sample #B081-12 collected 0
4 -14" red brick and slag 0
14-23" | sandy dark grey dry 0
23-27" red slag, dry 0
27 - 48" black carbon, moist 0
48 - 69" | black carbon w/ red slag 0.3
69 - 75" | yellow slag waste sample #B081-08 coliected 0.5
75 - 96" black carbon material, moist 0.1
96 - 120" | black carbon, very wet, core refusal 0.1
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size Q Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: C-1
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King/M. J. Hinton Drilling Method: Direct Push
Total Depth: 228" (19" Sampling Method: Macro Core
Sample
Depth . . o Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) nofe N H
M u A U
B N A
Ground Surface 606.2 O I
E
0-3" sandy loam topsoil 30" 0
recovery
3-10" red granular slag 0
10- 15" yellowish brown slag, stone 0
15-19" blue grey slag 0
19 - 26" clayey soil 0
26 - 48" carbon 0
48 - 57" black carbon, slag, firm full 0
recovery
57 - 83" grey paste like material 0
83 - 88" carbon slag 0
88-91" red brick 0
91 -96" carbon slag 0
96 - 99" carbon slag 14" 0
recovery
99 - 109" slag fill, broken concrete 0
109 - 110" | grey paste 0
144" - 192" Zero
recovery
192 - 198" | very wet silty clay w/ roots, small stones, suspect native | 6" 0
soil recovery
228" core refusal
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: C-2
Site Number: No Number Assigned Date Completed: 11/24/99
Loecation: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King/M. J. Hinton Drilling Method: Direct Push
Total Depth: 192" (16" Sampling Method: Macro Core
. Sample
Depth . . oo Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nle v
M U Y U
B N A
E T L
Ground Surface 607.6 R u
E
0-3" Topsoil 33" 0
recovery
3-13" clayey soil w/ broken brick and stone
13 - 24" clayey soil w/ red slag
24 - 29" brown silty clay
29-33" black carbon
48 - 60" black carbon 35" 0
recovery
60 - 83" moist granular fill of carbon, brick, glass, ash and
clayey soil
96 - 103" red stone/slag w/carbon 23" 0
recovery
103 - 119" | wood, carbon
144 - 151" | reddish brown silty clay w/ grey mottling 7" 0
recovery
162" Boring completed in native soil
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: C-3
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 144" (12 feet) Sampling Method: Macro Core
. Sample
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nofe fonfo
M u v u
B N A
Ground Surface 604.8 S I
E
0-2" black topsoil 30" 0
recovery
2-24" fill, brown w/ black streaking, glass, stone, firm
24 - 30" fill grey w/ white glass, stone ,firm
48 - 49" black gravelly like material, moist " 0
recovery
96 - 97" black fill material w/ metal shards and stone, very wet 12" 0
recovery
97 - 108" | reddish brown silty clay, soft, very wet 0
144" boring completed in native soil
Note: Sample location offset from grid point 10" west
due to rubble
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: C-4
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 144" (12 feet) Sampling Method: = Macro Core
. Sample
Depth . . A Elevation
(bes) Stratigraphic Description & Remarks (ft amsl) ol B B I
M U v U
B N A
E T
Ground Surface 603.1 R v
E
0-35" dark grey clay soil, moist 19" 0
recovery,
5-19" brown to grey fill w/ white glass, metal shards and stones | metal
shards in
shoe
48 - 96" Zero
recovery
96 - 102" | fill, black w/ small stones, moist 20" 0
recovery
102 - 116" | grey to brown silty clay w/ shale shards
144" boring completed in native soil
Note: sample location offset from grid point C-4 20' to
the east
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: C-5
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 132" (11 feet) Sampling Method: Macro Core
. Sample
Depth . . e Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) volen |
M u v U
B N A
Ground Surface 603.4 kR || v
E
0-3" dark brown moist sandy topsoil. Sample collected from | 29" 0
surface soil (0-3") Sample #A8081-11 recovery
3-48" fill, grey to brown ash to black carbon, moist. Sample
collected from fill material Sample # B081-10
48 - 96" Zero
recovery
120 -132" | reddish brown silty clay, very stiff w/ small stones, soil | 10" 0
sample collected sample #A8081-09 recovery
132" refusal, boring completed in native soil
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: C-6
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: M. J. Hinton Drilling Method: Direct Push
Total Depth: 96" (8 feet) Sampling Method: Macro Core
Sample T
Depth . . .. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nle |y |
M U A\ U
B N A
E T L
Ground Surface 603.5 R v
E
o-7 dark grey sandy topsoil 24" 0
recovery
7 - 24" slag, ash, pieces of metal, carbon fines, red to black in 0
color
48 - 51" | carbon fines, black, moist 15" 0
recovery
51-63" | red sandy silty clay with small stones, very firm, moist 0
96" boring completed in native soil
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: C-7
Site Number: No Number Assigned Date Completed: 11/25/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 102" (8.5 feet) Sampling Method: Macro Core
. Sample
Depth . . e Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) NN o
M U v U
B N A
E L
Ground Surface 603.4 O I
E
o-1" black, moist topsoil 14" 0
recovery
I"-14" brown to grey fill, slightly moist, firm
48 - 96" | possible core blockage 1" 0
95 - 96" black moist shale subsoil, metal shards and small | recovery
stones.
96 - 102" | Black rock fragments " 0
recovery
102" refusal
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: C-8
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
]zt‘:gst;l Stratigraphic Description & Remarks 12:::?:::;‘ NN
M u v u
B N A
Ground Surface 601.3 R | E
0-5" topsoil 42" 0
recovery
5-48" | mottled firm brown clay

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: C-9
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
lz;lg):;l Stratigraphic Description & Remarks l?:.f‘;:::;‘ vofe o foH
M U v 1)
B N A
Ground Surface 600.5 R | E
0-3" dark brown to black topsoil w/ plant material 46"
recovery
3-48" | med brown clay, tight and moist w/ some grey to orange
(rust) mottling
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW
Site Number: No Number Assigned

Hole Designation:
Date Completed:

C-10

11/24/99

Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
Sample
Depth . . L Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nofc | N |
M 1] v u
B N A
E T
Ground Surface 600.5 R v
E
0-4" dark brown to black topsoil w/ plant material 46"
recovery
4 -46" | tan to brown clay, some rust and grey mottling, firm
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW Hole Designation: C-1
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . s Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) e |
M U v U
B N A
Ground Surface 6003 | x| |v
E
0-5" dark grey to black topsoil, moist 47" 0
recovery
5-48" | tan to brown to reddish brown clay, firm, moist
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation

Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: C-12
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . . Elevation
(bes) Stratigraphic Description & Remarks (£t amsl) M S I
M U v U
B N A
E T L
Ground Surface 600.2 R v
E
0-4 dark grey sandy soil, moist Surface soil (0-3") sample | 44" 0
" #A8081-16 collected recovery
4 - 48" | tanto brown to reddish brown clays, tight/firm, moist some
grey mottling
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V. Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW
Site Number: No Number Assigned

Date Completed:

Hole Designation:

Mound North
11/24/99

Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
I()sg:;l Stratigraphic Description & Remarks Iftl.te‘;?:s(;;l Nle| v
M U v U
] N A
Ground Surface R E
0-19" | topsoil 43" 0
recovery
19 - 48" | brown mottled clay

Surface soil sample collected (0-3") #A8081-13 composite
from Mound North, Mound Center and Mound South
locations.

Waste (topsoil) sample collected sample #A8081-14
composite sample from Mound North, Mound Center and
Mound South Locations.

Sub-soil sample (native soil) collected #A8081-15
composite sample collected from Mound North, Mound
Center and Mound South locations.

Notes:

Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name: Niagara Mohawk ROW

Hole Designation:

Mound Center

Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King/ M. J. Hinton Drilling Method: Direct Push
Total Depth: 48" Sampling Method: Macro Core
. Sample
Depth . . L. Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nl | N
M u v U
B N A
E T L
Ground Surface R U
E
0-2" topsoil, dark brown 33" 0
recovery
2-26" | brown sandy re-worked soil
26 - 33" | native brown silty clay w/ rusty to yellow mottling
Surface soil sample collected (0-2")#A8081-13 composite
from Mound North, Mound Center and Mound South
locations.
Waste (topsoil 2-26") sample collected sample #A8081-14
composite sample from Mound North, Mound Center and
Mound South Locations.
Sub-soil sample (native soil) collected #A8081-15
composite sample collected from Mound North, Mound
Center and Mound South locations.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O

Water Found V.

Static Level ¥




NYSDEC - Region 9 - Division of Environmental Remediation
Stratigraphic Log (Overburden)

Project Name:  Niagara Mohawk ROW Hole Designation: Mound South
Site Number: No Number Assigned Date Completed: 11/24/99
Location: (T) Niagara, Niagara County | Drilling Company:  Zebra Environmental
Logged By: D. King Drilling Method: Direct Push
Total Depth: 43" Sampling Method: Macro Core
. Sample
Depth . . o Elevation
(bgs) Stratigraphic Description & Remarks (ft amsl) Nlc N
M U A4 U
B N A
E T L
Ground Surface R v
¢-3" Dark grey sandy silt soil 32" 0
recovery
3-26" | dark brownre-worked soil, some brick fragments and roots
26 - 48" | brown silty clay, firm, moist w/ rusty to grey mottling
Surface soil sample collected (0-3") #A8081-13 composite
from Mound North, Mound Center and Mound South
locations.
Waste (topsoil 3 -26") sample collected sample #A8081-14
composite sample from Mound North, Mound Center and
Mound South Locations.
Sub-soil sample (native soil} collected #A8081-15
composite sample collected from Mound North, Mound
Center and Mound South locations.
Notes: Measuring Point Elevations May Change: Refer to Current Elevation Table

Grain Size O Water Found V.

Static Level ¥
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' IRNIE MALCOLM PIRNIE, INC.

INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS & CONSULTANTS

January 14, 2000

h””{’y«-
Mr. Michael Hinton
Senior Engineering Geologist
New York State Department of Environmental Conservation - —
270 Michigan Avenue HtCE!VtD
Buffalo, New York 14203

JAN 18 2000

Re: Niagara Mohawk Right-of-Way IIWA Project ) ~
\: [ . 9

Work Assignment No. D002852-20 NYSDEC - REG
X REL__UNREL

Town of Niagara, Niagara County, New York
Dear Mr. Hinton:

Malcolm Pimie, Inc. (Malcolm Pimnie) is pleased to provide the New York State Department of
Environmental Conservation (NYSDEC) the attached well installation and development intormation
pertaining to the above-referenced work assignment. As per our conversation on January 12, 2000. the
attached submittal fulfills and completes the requirements ot the work assignment.

All field tasks were performed in accordance with the August 1999 Work Plan prepared by the NYSDEC.
We have attached the following data generated during the field work performed on December 6
through 21. 1999:

Summary of Final Well Development Parameter Measurements (Table 1).
Monitoring Well Construction Information (Table 2).

Boring Logs (4 pages).

Well Development Logs (6 pages).

Well Construction Diagrams (4 pages).

Malcolm Pimie’s Field Notes (7 pages).

[t has been our pleasure to provide our services to the NYSDEC and we welcome the opportunity to do so
again in the future. If you have any questions or require additional information. please call us at 716-
667-0900.

Very truly yours,

MALCOLM PIRNIE, INC.

ames J. Richert, P.G. aniel E. Riker
Senior Project Geologist Hydrogeologist
Enclosures
o A. McManus, MPI

File

02066-342/JJRO! 140.L35

40 CENTRE DRIVE PO. BOX 1838 BUFFALO. NY 14213-0138 716-667-0900 716-667-0279 fax nitpJ//www.pirnie.com -

RECYCLED PAPER



Table 1

New York State Department of Environmental Conservation

Niagara Mohawk Right-of-Way

Summary of Final Well Development Parameter Measurements

Location | Mw-6A MW-6B MW-7A MW-7B
Total Volume Purged (gallons) 100 320 10 95
pH 7.30 7.45 7.28 7.46
Conductivity (uS) 0.339 0.489 0.353 0.732
Temperature (°C) 9.9 9.8 8.4 2.1
Turbidity (NTUs) 288 1 206 134




Table 2

New York State Department of Environmental Conservation
Niagara Mohawk Right-of-Way

Monitoring Well Construction Information

Location MW-6A | MW-6B MW-7A MW-7B
Well Depth 11 23 9.5 225
Screened Interval 6-11 15-23 45-95 14.5-22.5
Sand Pack 5-11 14 -23 4-95 13-225
Bentonite Chips 3-5 11-14 1.5-4 10.5-13
Cement-Bentonite Grout 1-3 1-11 1-1.5 1-10.5
Depth To Bedrock 11 11 9.5 95
Casing Bottom NA 13.0 NA 12.5
Measured Bottom(*) 14.17 24.10 11.78 24.22

[Notes:

Measurements in feet below grade except (*).
(*) Measured in feet below top of tnner casing.

INA - Not Applicable.




TIELD BOREHOLE LOG

T

Project Name: Niagara Mohawk ROW

Surface Elev.:

Reference Elev.:

Project No.: 0266-342

Contractor: SJB Services

Botehole No.: /aw' = 64
[1/"/’7

Date Finished: 2/76 /99

Date Started:

Client: NYSDEC Logged By: Daniel E. Riker Method
of o ™
Location: Niagara, NY Boring: ‘l"/ HSA ’ > 55
Description and Remarks
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BEDROCK BOREHOLE LOG

R

Project Name: Niagara Mohawk ROW

Project No.: 0266-342

Location: Niagara, New York

Client: NYSDEC

Surface Elev.: Borehole No.; 71- €B
Reference Elev.: Date Started: f"/"/f‘?
Coniractor: SJB Services Date Finished: ;2/2° /77
Logged By: Daniel E. Riker Method
Bor?r:gi HQ Coring

Description and Remarks
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“IELD BOREHOLE LOG

Location: Niagara, NY Boring:

L
W Surface Elev.: Borehole No.:
Project Name: Niagara Mohawk ROW Reference Elev.: Date Started:
Project No.: 0266-342 Contractor: SJB Services Date Finished:
Client: NYSDEC Logged By: Daniel E. Riker Method
of
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o " wsA, 27 sx

Description and Remarks
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BEDROCK BOREHOLE LOG

(e

i FIRN'H Surface Elev.: Borehole No.: Aw - 78
Project Name: Niagara Mohawk ROW Reference Elev.: Date Started: l\/n/? ?
Project No.: 0266-342 Contractor: SJB Services Date Finished: “—/’-" /5%
Client: NYSDEC Logged By: Daniel E. Riker Methad
of
Location: Niagara, New York Boring: HQ Conng
Description and Remarks
- .
~| 5| & E
7} — E)
tl3l3lels 5
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WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: NYSDEC Niagara Mohawk Right-of-Way Well Installation Project

PROJECT NO.: 0266-342

STAFF: Daniel E. Riker

DATE: ir)2s /20— 1321 /59
WELL NO.: Mw -ca
VYOL. .
(1) TOTAL CASING AND SCREEN LENGTH (ft.): /*-/7 WELL LD. GAL/FOOT
1" 0.04
(2) CASING INTERNAL DIAMETER (in.): * 27 0.17
‘ ks 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft.): 3.¢0 4" 0.66
s” 1.04
(4) VOLUME OF WATER IN CASING (gal.): 17 6" 1.50
8" 2.60
V=0.0408[(2 x{(1)-3)}] = GAL.
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS | § [\ | Y | s | 2 2.5 | 27 | 225 | 30 | 3LS
Time {000 {ore |,ots” 1078 | ;n1e |05 | 030 |03 | ,038 |foy0 eyt
pH |23 |7.37 | 237 (138 | 238 | 237 |23 | 7237 03¢ 237

CONDUCTIVITY |6,395™ (0,329 | 6.317 |37 |07 [a 320 (032000310 (0.3 [0.318 (0.719

TEMPERATURE | 4.¢ 97 | 9.8 | 9% |04 |s0.T |10y ¢.? (a® | 0,1 (19

TURBIDITY Tioee | Frece | mre0s |- (000 | “rrose |Fiewe [ /eee [TI0O o 000 (“usece [Freso

APPEARANCE | »Y | «§0- - L. - - =
ratde) | fpas| - sl . - - -
COMMENTS: PUkis 'YV  pepicarse pgacLka

fAsr | oF 3
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WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: NYSDEC Niagara Mohawk Right-of-Way Well Installation Project

PROJECT NO.: 0266-342
STAFF: Daniel E. Riker
DATE:  (3/3e[9r- (2/21]%?

WELL NO.: Mwa oA

VOL.
(1) TOTAL CASING AND SCREEN LENGTH (ft.):  {4./7 WELL LD. GAL/FOOT
I 0.04
(2) CASING INTERNAL DIAMETER (in.): s 2 0.17
90 KR 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft): - 4" 0.66
5" 1.04
(4) VOLUME OF WATER IN CASING (gal.): 175 6" 1.50
8" 2.60
V=00408[ (2 x{(1}-(3)}] = GAL.
ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS | 3% | #o Sfs) o |5 | 2 | 1w |30 |35 | 0
Time foyy | o5 "I"/ﬂ O | 295 |oesS | 000 r00% | o10 | ;@IS | joT®
pH A3 (3o | R |mar [7.2¢ [7227 |28 | 228|228 |9.25 |22

E
CONDUCTIVITY |o.3/8 |0.3%’7 3 ©.31%| 0.3135.32¢ (.33 | 0.3% 5,31 | 0,37 | 0. 7YF
0.0 a] - € gL
TEMPERATURE | /©- /0, E . 1.0 . 7.3 g | 1.4 Y| 7Y
TURBIDITY | 72| 500 209° | Lreee | L |28 | 8oY | @r® |27 >e000
APPEARANCE _ _ _ _

COMMENTS: DIw APria o  osus! ponsso * 4.3L

PAGE + of 3
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WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: NYSDEC Niagara Mohawk Right-of-Way Well Installation Project

PROJECT NO.: 0266-342

STAFF: Daniel E. Riker

DATE: jiJrefey - n/tifeq

WELL NO.: Mo = A

(1) TOTAL CASING AND SCREEN LENGTH (ft.):  #.I? WELL I.D. GAI:::C;OT
(2) CASING INTERNAL DIAMETER (in.): b ; g?:
(3) WATER LEVEL BELOW TOP OF CASING (ft): 3-7o :3;-' 3122
(4) VOLUME OF WATER IN CASING (gal.): il «55-- :g;
g 2.60

V=0.0408[(2)' x{(D-(®}] = GAL.

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS 4 5 .| 10 | | *°
Time (00 | gos| 570 | 51y | | 320
pH 7.3 [ 7.3 |72.%0 | 23| .30

CONDUCTIVITY |, We | £2.370|0.347 | 0.3 |0. T3¢

TEMPERATURE | 7.8 58 |78 |12 |79

TURBIDITY g | 352 | 27c | 269 |288

APPEARANCE | cfeenic
JLrbprep

COMMENTS: pul & T o Py (§°9 - /50 (u/u/f!J.
ﬂl’l‘h;nﬂrf AARTL oF | 1Y 6/A,

pAok 3 eF 3
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PROJECT TITLE:

PROJECT NO. :

STAFF:

DATE:

WELL DEVELOPMENT / PURGING LOG

pr

& (IdY”‘y

orec - 34t

AV & A rahA

|l—/zf/91

VOL.
(1) TOTAL CASING AND SCREEN LENGTH (f.): R7./° WELL 1.D. GAL/DAY
) 1" 0.04
(2) CASING INTERNAL DIAMETER (in.): =N 2" 0.17
Iy 3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft.): ** * 4" 0.66
5" 1.04
(4) VOLUME OF WATER IN CASING (gal.): 3.0 6" 1.50
8" 2.60
V=0.0408[(2) x{(D)-(3)}] = GAL.
& ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS
o 5 2| Is | 20
pH 08| 2 M8 | 145 | VY6 |y
CONDUCTIVITY |, /§2] ELL 0.Y9% | o 411 X
TEMPERATURE ¢ 4 | 9.9 (7.8 |99 | 7¢
') '
TURBIDITY O ] / 0 !
APPEARANCE |cclqa| — - - -
COMMENTS; (#%Y 744~" reG b &l A ETRA fegti~d 300 GqLieT

I;A"- T HE

JNY - LN

|
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WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: NYSDEC Niagara Mohawk Right-of-Way Well Installation Project

PROJECT NOQ.: 0266-342

STAFF: Daniel E. Riker

DATE: 11/1’/"— /I./'l.l/f’

WELLNO.: At = 7A

VOL.
(1) TOTAL CASING AND SCREEN LENGTH (fr.): /.78 WELL LD. GAL/FOOT
1" 0.04
(2) CASING INTERNAL DIAMETER (in.): - 2" 0.17
3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft.): 8.5 4" 0.66
' s" 1.04
(4) VOLUME OF WATER IN CASING (gal.): 0.6 6" . 1.50
8" 2.60
V=00408[{(2) x{(1)-(}}] = GAL.
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS I 2 3 o 5 s~ (~)
Time 37 /3Y8 | ;357 [(v2% | 4¥ ons
pH 286 [agr |4 |49 2.9 % .29
I
CONDUCTIVITY | 5,376 | 2.377| 037 |0.33% 0,326 |4 13 [0.303
‘ !
21
TEMPERATURE (.8 | ./ .t gy |73 |2 | Y
LK 1]
z
TURBIDITY £E° | Same |gCO 12t [ ¥Ir® |6 aec
'
APPEARANCE |79~ [4de - | L it ——=F 17 Tsuianry
reased M""’ 4 rursrd

COMMENTS: Purcis §  &ALeevS Eass DAY
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PROJECT TITLE:

PROJECT NO.:
STAFF:
DATE:

WELL DEVELOPMENT / PURGING LOG

NI %Ec

Ml Ae

Aow

01¢- 3 Y

Dt € ¢

£ . wraRL

e /s

VOL.
(1) TOTAL CASING AND SCREEN LENGTH (ft): 2 %% WELL LD. GAL/DAY
) </ 1" 0.04
(2) CASING INTERNAL DIAMETER (in.): ¢. 2" 0.17
- 3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft): & 4" 0.66
5" 1.04
(4) VOLUME OF WATER IN CASING (gal): 3.° 6" 1.50
8" 2.60
V=00408{2) x {(1)-B3)}] = GAL.
& ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS
& 5 ’® 5 22| o ..)/ 3% cig Lo gy
he ] q
pH i | qu? |272 | V¥ v xd |95 | T4 3293 5 g
CONDUCTIVITY | 972! |o237 | 27%°| 42338 | 2.7¥ 0737073536, 73%H . 73( | 0,731
TEMPERATURE 9.% £8 |7 o |82 @9 |t.¢ |9/ |Te | | P/
TorBITY | ¥ 27 1267\ 26% (233 |85 |/ef |15 [j2y | 3¢ | 13
APPEARANCE ",i'.w - - |- |- - |- |~ - -
COMMENTS:  Jypfs  S© cAve >’ ’u:“ Wl (WAt ykp St MiTwd)
Jppet P cosrEenet oW b

ll
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2'sQ.

+— 4" DIA. STEEL
" PROTECTIVE CASING
2" DIA. SLIP CAP \ y&‘; éaciﬁ(lge CAP
2" DIA. SCHEDULE 40
PVC RISER WITH .
FLUSH THREADED Y ]
JOINTS r 14" DIA. WEEP HOLE
/J,, - '\iL’/ CONCRETE COLLAR
a * N
o "R ™ r o
A .
L .- ’ L .J
a . [
2 - - 1'BGS
CEMENT - BENTONITE
GROUT np
2" DIA. SCHEDULE 40
PVC RISER WITH
FLUSH THREADED
JOINTS
7 7/ 3'BGS
BENTONITE SEAL / %
A /’ 5 BGS
8" DIA. BOREHOLE = 6'BGS
SAND PACK >
MORIE NO. 0 SAND
2" DIAMETER SLOTTED
PVC SCREEN
THREADED END PLUG >
11'BGS
FIGURE B-1
MONITORING WELL MW-6A DETAIL
NIAGARA MOHAWK RIGHT-OF-WAY
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2' SQ.

4* DIA, STEEL
_—~"" PROTECTIVE CASING

2" DIA. SLIP CAP

T~—

2" DIA. SCHEDULE 40
PVC RISER WITH
FLUSH THREADED

2'g"

JOINTS
W(

4" STEEL CASING

10" DIA. BOREHOLE ~———Jp!

CEMENT - BENTONITE
GROUT

2" DIA. SCHEDULE 40
PVC RISER WITH
FLUSH THREADED

JOINTS

CEMENT - BENTONITE
GROUT

TOP OF BEDRQC

ROCK SOCKET =——e—r—————Jp

BENTONITE SEAL

3.8" DIA. BOREHOLE

NN

WITH LOCKING CAP
KEYED ALIKE

1/4" DIA. WEEP HOLE
/

| CONCRETE COLLAR

1'BGS

11' BGS

13 BGS

————¢ 14'BGS

SAND PACK
MORIE NC. 0 SAND

2" DIAMETER 0.010" SLOTTED
PVC SCREEN

END PLUG

-1 15' BGS

———= 23'BGS

FIGURE B-2
MONITORING WELL MW-6B DETAIL
NIAGARA MOHAWK RIGHT-OF-WAY
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2" DIA. SLIP CAP

\__

\_‘
2* DIA. SCHEDULE 40
PVC RISER WITH .
FLUSH THREADED ©
JOINTS

2'8Q.

4" DIA. STEEL

" PROTECTIVE CASING

WITH LOCKING CAP
KEYED ALIKE

1/4" DIA. WEEP HOLE

| CONCRETE COLLAR

| R

CEMENT - BENTONITE
GRCOUT

2" DIA. SCHEDULE 40
PVC RISER WITH
FLUSH THREADED
JOINTS

BENTONITE SEAL

NN
M

8" DIA. BOREHOLE ———J»

1'BGS

TL 1.5' BGS

‘J¢ 4'BGS

SAND PACK
MORIE NO. 0 SAND

2" DIAMETER SLOTTED

PVC SCREEN

THREADED END PLUG

4.5'BGS

| ¢ 95BGS

FIGURE B-3
MONITORING WELL MW-7A DETAIL
NIAGARA MOHAWK RIGHT-OF-WAY




2'3Q.
q 4* DIA. STEEL
/ PROTECTIVE CASING
2" DIA. SLIP CAP ] WITH LOCKING CAP

\ KEYED ALIKE

2" DIA. SCHEDULE 40
PVC RISER WITH
FLUSH THREADED

JOINTS 1/4" DIA. WEEP HOLE
//

CONCRETE COLLAR
/ > F. k—lp—_—-—_‘

L, | F - Temser

1'BGS

2'6"

4" STEEL CASING

10" DIA. BOREHOLE =

CEMENT - BENTONITE
GROUT

2" DIA. SCHEDULE 40
PVC RISER WITH

FLUSH THREADED
JOINTS L
CEMENT - BENTONITE
GROUT
TOP OF BEDROC
F—JL 9.5 BGS
. 10.5' BGS
ROCK SOCKET =}
12.5' BGS
BENTONITE SEAL Z 7
¢ % 13sas
— 14.5' BGS
3.8" DIA. BOREHOLE
SAND PACK
MORIE NO. 0 SAND
2" DIAMETER 0.010” SLOTTED
PVC SCREEN
END PLUG —p — ) 225BGS

FIGURE B-4

MONITORING WELL MW.7B DETAIL
WR-CNaIe‘ NIAGARA MOHAWK RIGHT-OF-WAY"'
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ecology and environment engineering, p.c.

BUFFALO CORPORATE CENTER
368 Pleasantview Drive, Lancaster, New York 14086
Tel: 716/684-8060, Fax: 716/684-0844

December 5, 1996

Ms. Valerie Woodward

Senior Engineering Geologist

Western Investigation Section

Bureau of Hazardous Site Control

Division of Hazardous Waste Remediation

New York State Department of Environmental Conservation
50 Wolf Road

Albany, New york 12233

Re: Soil Gas Screening Survey Letter Report
Union Carbide Corporation, Carbon Products Division Site, No. 932035

Dear Ms. Woodward:

Under New York State Department of Environmental Conservation (NYSDEC) Standby
Contract, (No. D002625-17), Ecology and Environment Engineering , P.C., (E & E)
conducted a soil gas survey at the Union Carbide Corporation, Carbon Products Division Site
(Site No. 932035). The UCAR Carbon Company, Inc. is the current owner of the Union
Carbide Site. The purpose of the soil gas survey was to provide addition data to help
determine the source of volatile Organic Compounds (VOCs) in the groundwater beneath the
Union Carbide Site. Upon review of the soil gas results, NYSDEC requested that 10 near-
surface soil samples be collected to confirm and supplement the soil gas data.

This letter report summarizes the soil gas screening survey and supplemental near-surface soil
sampling and is divided into the following four sections and three Appendices:

Text Section:

1 Introduction;

2 Soil Gas Screening Survey;

3 Near-Surface Soil Sampling; and
4 Conclusions

Appendices:

Appendix A Gore Sorber Screening Survey Final Report
Appendix B CRA Duplicate Soil Gas Sample Results
Appendix C Near-Surface Soil Sample Results

recycled paper
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1. INTRODUCTION

A Preliminary Site Assessment (PSA) was performed by E & E for NYSDEC at this site with
the final PSA report being published in April, 1995. The report summarized the site history
and all environmental investigations performed at the site to date. The report concluded that
groundwater beneath the Union Carbide Site contains organic contaminants at levels above
NYSDEC class GA groundwater standards. Of most concern are chlorinated solvents and
their breakdown products including Trichloroethene (TCE), Tetrachloroethene (PCE), total
1,2-Dichloroethene (total 1,2-DCE), cloroethane, chloroform, and vinyl chloride. The most
highly contaminated on-site monitoring well is BW-4 which is hydrologically upgradient of
the landfill. The source of this groundwater contamination has yet to be determined and may
be, at least in part, off-site to the north.

The PSA report recommended additional studies to the north of the site to assist in determin-
ing the hydrology of the area and if the site is affected by an off-site source of contamination.
A soil gas screening survey was recommended as a cost efficient method to delineate the
possible off-site contaminant source and provide information which could be used for optimal
placement of off-site monitoring wells, if such wells are deemed necessary.

The soil gas screening survey resuits provided helpful information which is very useful in
understanding the possible source or sources of groundwater contamination at the Union
Carbide Site. The qualitative soil gas results were tested, in part, by the collection of near-
surface soil samples. Ten soil samples were collected in order to verify and compliment the
soil gas data. The locations of some of the ten soil samples were chosen at the time of
sample collection based on field observations of unusual surface features. Two features in
particular, a small group of three empty drums, and a narrow raised mound of soil/fill, were
both found on the NiMo property.

2. SOIL GAS SCREENING SURVEY

In July 1996 a passive soil gas screening survey was performed by E & E using the Gore-
Sorber Screening technology patented by W.L. Gore and Associates, Inc. (Gore). The
purpose of the survey was to provide qualitative data both on the Union Carbide Site and off
site to the north to determine if there is evidence of an off-site source of groundwater
contamination.

2.1 SAMPLE LOCATIONS

A total of 50 soil gas sample modules were installed and collected as part of the screening
survey, 30 were located on or along the northern property line of the UCAR property and 20
were located off site to the north of the UCAR property. Fifteen of the off-site samples were
located on Niagara Mohawk Power Company (NiMo) property and five were on the Airco
landfill property, see Figure 1.

Most of the samples on the UCAR property were positioned in two rings around the landfill.
An inner"A Ring", containing 14 samples labeled Al through A13 (including A6A) was
installed encircling the landfill directly off of the edge of the clay landfill cap. A second,
outer "B Ring", containing 19 samples labelled B1 through B19, was placed approximately
200 feet out from the inner "A Ring". Due to a jog in the northern UCAR property line, five
of the samples in the "B Ring" were placed on NiMo property. Two samples, C1 and C2,
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were placed through the clay cap of the landfill at its approximate highest elevation. Two
east-west lines of sample modules, Lines D and E, were placed off of the UCAR property to
the north to test the soil gas near the SKW and Airco landfills north of the site. Line E was
located approximately 125 feet north of the northern edge of the "B Ring" and contained
seven samples, E2 through E8. Line D was located 125 feet north of- and parallel to the E
line and generally overlaid the property line between NiMo and the SKW and Airco landfills.
This sample line contained eight samples, D1 through D8.

2.2 SAMPLING PROCEDURES

Installation of the 50 sample modules was performed on July 16 and 17, 1996. Each sample
module was placed approximately three feet below the ground surface into a 0.5-inch diameter
pilot hole which was created using a hand operated slide hammer.

Immediately after creation of the pilot hole, the air from within the hole was monitored using
an Organic Vapor Analyzer (OVA) to measure the total concentration of volatile organic
compounds (VOCs) in units of parts per million (PPM). Twenty six sample locations yielded
detectable VOCs from the pilot hole as measured with the OVA. Measurements ranged from
0.1 PPM to 1000+ PPM. Because some of the OVA readings were encountered at locations
were the soil gas sample detected nothing, it is suspected that some of the readings are the
result of naturally occurring methane gas from decaying vegetation in the soil. The soil gas
samples were not analyzed for methane. The five highest OVA readings were encountered at
samples C1, AGA, B3, BS, and B17 which measured total VOCs of 350, 400, 1000+,
1000+, and 1000+ respectively.

Also at the time of sample installation, the presence of water in the pilot hole was noted
where applicable. At seven sample locations water was noted in the pilot hole. Six of these
seven were in a wetland area located at the northwestern portion of the survey area. The
seventh was on the top of the landfill.

The Final Gore-Sorber Screening Survey Report (Appendix A) contains a listing of each
sample with information on the presence of water in pilot holes, and the OVA readings from
within the pilot holes.

The modules were placed at the bottom of the pilot holes using a thin stainless steel insertion
rod provided by Gore. Upon installation of the, shoelace-like, Gore-Sorber module, the pilot
hole was sealed from the ambient air by pounding a new, oversized cork into the top of the
pilot hole. The slide hammer and insertion rod were thoroughly decontaminated between
sampling locations using alconox soap and distilled water.

On July 30, 1996, after allowing the sample modules to set in the ground for 13 to 14 days,
they were retrieved and returned to Gore for analysis. Four trip blanks accompanied the 50
field samples during the sample shipments both from and to Gore.

2.3 SOIL GAS SAMPLE RESULTS

All 50 field samples and four trip blanks were analyzed by Gore for their standard AS target
list which includes 18 VOCs, including vinyl chloride, and eight Semivolatiles (SVOCs). The
analysis of these compounds was accomplished using thermal desorption, gas chromatography,
and mass selective detection.
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The complete Gore Sorber Screening Survey Final Report is provide in Appendix A and
contains a complete listing of analytes tested and found as well as color contour maps of
trichloroethene (TCE), and tetrachloroethene (PCE), and total concentrations of benzene,
toluene, ethylbenzene, and xylene, (BTEX). A plume edge map is also provided and shows
an overlay of the plume edges of the three maps mentioned above.

Concentrations were reported by Gore in units of micrograms (ug) detected on the adsorbent
material of the module. Several volatile and semivolatile compounds were detected above the
method detection limit (MDL) at one or more sample locations. Most prevalent was PCE
which was detected at 19 of the 50 locations at concentrations ranging from 0.02 to 102.13
pg. The highest concentration of this compound was found at the sample point nearest the
most highly contaminated groundwater monitoring well, BW-4. This compound was detected
at most sample points on and near the landfill and was not detected in any of the points north
of the site in the D line or E line, see the PCE contour map in Appendix A. TCE, a
breakdown product of PCE, was found at 14 sample locations at concentrations ranging from
0.10 pg to 49.94 ug. Again, the highest concentration of TCE was found at the sample point
nearest well BW-4, The distribution of this compound was similar to that of PCE with a
second high concentration point at the northwest corner of the capped landfill, see the TCE
contour map in Appendix A.

Because of its known toxicity and consistent presence in the groundwater at this site, vinyl
chloride was of particular interest during the soil gas screening.

Vinyl chloride, however, because of its extreme volatility at standard temperature and
pressure, is difficult to detect in soil gas. This compound was detected, however, in one
sample (B17) at a concentration of 1.93 ug, slightly above the MDL of 1.77ug.

Benzene, toluene, ethylbenzene, and xylene (BTEX) were detected at several sample locations
both on and off the UCAR property. BTEX are constituents of fuels and are commonly
found at low levels in urban areas. BTEX was found at highest concentrations at sample
points B8 and B9 which are on the NiMo property north and northeast of well BW-4. Two
lesser "hot spots" of BTEX were found on the UCAR property at sample points A2 and B17,
both of which are located very near site roads, see the BTEX contour map in Appendix A.
At this time BTEX is not of primary concern at this site because it is not found in the
groundwater. Additionally, the presence of BTEX in soil gas is suspected to be the result of
incidental surface contamination from vehicular traffic as apposed to past landfilling or
dumping practices. The highest concentrations of BTEX found in soil gas are located near
existing site roads and on NiMo property which is traversed with several trails used by all
terrain vehicles.

The composite plume edge map prepared by Gore overlays the edges of the three mapped
contaminant plumes, see Appendix A. The purpose of this map is to show the aerial extent
and relationship of the three plumes of interest. This map shows that the PCE and TCE
plumes overlay each other very closely and indicate that these compounds appear to be limited
to the UCAR property and part of the NiMo property near- and adjacent to the northeast
portion of the landfill. The BTEX plume edge covers a larger area than the PCE and TCE
edges and includes three sample points to the north of the PCE and TCE plumes, two on the
NiMo and one on the Airco property.
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The limits of the PCE and TCE soil gas plumes within the study area have been defined to the
north, east, and south but not to the west where uncapped fill material is known to exist.
Conversely, the limits of the BTEX soil gas plume are poorly defined and appear to extend, at
least partially, in all directions. '

Several other VOCs, primarily isomers of DCA, DCE, and TCA and SVOCs were detected
in the soil gas at various sample locations, most of which were on UCAR property. These
compounds were found at less frequency and concentration than those already discussed.

As a quality check of the soil gas screening, UCAR Carbon Company had their consultant,
CRA, perform a scaled down soil gas screening survey along side of the E & E survey.
Fifteen of the E & E soil gas sample locations were "duplicated” by CRA using the same
Gore-Sorber method. The duplicate samples were placed in separate pilot holes adjacent to
the E & E sample locations and retrieved at approximately the same time as the E & E
samples.

The CRA samples were analyzed for a shorter list of eight compounds compared to the E & E
samples which were analyzed for 26 compounds.

In general, the duplicate results obtained by CRA agreed with the results obtained by E & E.
Only one compound (PCE) at one location (A6) was an order of magnitude lower in the
duplicate sample than the E & E sample. The concentrations of both samples were doubled
checked by Gore and found to be correct. Appendix B contains a listing of the CRA soil gas
results as compared to the E & E results.

3. NEAR SURFACE SOIL SAMPLING

On August 26, 1996, per the request of NYSDEC, E & E and NYSDEC collected 10 near-
surface soil samples and shipped them to the NYSDEC laboratory in Albany, New York for
VOC analysis. These 10 samples were collected from locations on NiMo property, northeast
of the Union Carbide landfill at 2-foot depths. Five of the sample locations (SS-1, SS-2, SS-
3, §8-7, and SS-9) overlapped soil gas sample points to confirm existing soil gas data. The
remaining five samples were collected from other areas in order to provide analytical
information additional to the soil gas survey. Two samples SS-5 and SS5-10 were collected at
suspicious surface features. Sample SS-5 was collected from under a group of three empty
drums which were covered with a black, tar-like substance. Sample SS-10 was collected from
a soil/fill mound approximately 20 feet wide by 100 feet long by four feet high. This soil/fill
mound is oriented in a north-south direction and is located approximately between soil gas
samples ASA and B6. The contents of this mound is suspected to be similar to the surround-
ing soils which were observed to also contain fill material. Figure 1 provides the locations of
the 10 near surface soil samples.

Only two of the 10 near-surface soil samples contained detectible levels of organic constitu-
ents, SS-2 and SS-10. Sample SS-2 was collected at the hottest soil gas sample point, AGA.
Sample SS-10 was collected from the soil/fill mound discussed above. Nothing was detected
from soil sample SS-5, at the location of the drums. Both of the samples which contained
organi¢c compounds contained the same three chlorinated organics, cis-1,2-DCE, TCE, and
PCE, and at similar concentrations, ranging from 12 to 100 ug/Kg. These same compounds
were found at highest concentrations in the soil gas at sample location A6A, where soil
sample SS-2 was collected, and very near to where SS-10 was collected from the soil/ fill
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mound. Tabie 3-1 contains a summary of analytical results and Appendix C contains the
complete listings of analytical results for the near-surface soil samples as provided by
NYSDEC.

4. CONCLUSIONS

* The soil gas screening survey proved to be a very useful and cost
effective tool for gaining a better understanding of potential sources
of groundwater contamination at the Union Carbide Landfill site.

¢ The results of the CRA duplicate soil gas samples validated the
results of the samples collected by E & E. The single variance of
one compound at one location is statistically insignificant and does
not diminish the results of either survey. The reason for the variance
remains undetermined at this time.

e BTEX compounds were found in the soil gas both on- and off of the
UCAR property but are not of concern at this time. These com-
pounds have not been found in the groundwater and are suspected to
be the result of isolated gasoline spills or leaks from vehicles being
driven over the properties.

e TCE and PCE soil gas plumes are well defined to the north, east and
south within the survey area. Areas to the west and southwest of the
study area, where uncapped fill material is known to exist, also may
contain these same contaminants in the soil gas and or soil. To date
no studies have been conducted in that area.

* Soil gas samples collected from the top of the capped landfill con-
tained contaminants similar to those found in the groundwater on
site. The relatively low concentrations of these contaminants,
however, indicates that the landfill may not be the only possible
source of groundwater contamination.

® The source(s) of groundwater contamination found beneath the Union
Carbide Landfill are not likely limited to the UCAR property but
may also include the Nimo property adjacent to- and to the north of
the Union Carbide Landfill. The near-surface soil sample results con-
firm that organic contamination exists in off-site soils similar to that
found in the soil gas and groundwater on the Union Carbide Site.
The compounds found in the soil/fill mound, located on NiMo
property, match those found in the most highly contaminated ground-
water monitoring well (BW-4) and soil gas collected near this well.
This indicates that the contaminated soil/fill material on the NiMo
property is a potential source of groundwater contamination to both
the NiMo property and the Union carbide Site and should be investi-
gated further to determine its extent and effects, if any, on the
groundwater.
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¢ There is no indication by the soil gas and near-surface soil sample
results that the SKW or Airco landfills are a source of groundwater
contamination to the Union Carbide Site,

If you have any questions concerning this report, please call me at (716) 684-8060.

Sincerely, W

“~Tames J. Richert, P.G.
Site Manager

JIR/kvk/YRI060

xc: H. Shapiro
1. Griffis
M. Hinton, NYSDEC Region 9
CTF: YR9000
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Table 3-1

Near-Surface Soil Sample

Analytical Results

Union Carbide Corporation, Carbon Products Division Site
(NYSDEC Site Number 932035)

Sample Number/Concentration
Volatile Organic (in ug/kg)
Compound

SS | SS | SS[(SS|SS|SS|SS| SS|SS| SS

01 02 03 (04 | 0S| 06 (07| 08 | 09 | IO
acetone u u u u u u u u u u
benzene u u u u u u u u u u
bromoform u u u u u u u u u u
bromomethane u u u u u u u u u u
bromodichloromethane | u u u u u u u u u u
2-butanone u u u u u u u u u u
carbon Disulfide u u u u u u u u u u
carbon Tetrachloride u u u u u u u u u u
chlorobenzene u u u u u u u u u u
chloroethane u u u u u u u u u u
chloroform u u u u u u u u u u
2-chlorotoluene u u u u u u u u u u
4-chlorotoluene u u u u u u u u u u
dibromodichloro- u u u u u u u u u u
methane
1,3-dichlorobenzene u u u u u u u u u u
1,1-dichloroethane u u u u u u u u u u
1,2-dichloroethane u u u u u u u u u u
1,1-dichloroethene u u u u u u u u u u
cis-1,2-dichloroethene | u 19 u u u u u u u 36
trans-1,2- u u u u u u u u u u
dichloroethene
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Table 3-1
Near-Surface Soil Sample
Analytical Results
Union Carbide Corporation, Carbon Products Division Site
(NYSDEC Site Number 932035)
Sample Number/Concentration
Volatile Organic (in xg/kg)
Compound

SS| SS | SS|SS[SS | SS|SS| SS|SS| S8

01 02 03 | 04 |05 | 06 | 07| 08 | 09 | 10
1,2-dichloropropane u u u u u u u u u u
cis-1,3-dichloropropene | u u u u u u u u u u
trans-1,3- u u u u u u u u u u
dichloropropene
ethylbenzene u u u u u u u u u u
2-hexanone u u u u u u u u u u
4-methyl-2-pentanone u u u u u u u u u u
methylene chloride u u u u u u u u u u
styrene u u u u u u u u u u
tetrachloroethene u 100 | u u u u u u u 12
1,1,2,2- u u u u u u u u u u
tetrachloroethane
toluene u u u u u u u u u
1,1,1-trichloroethane u u u u u u u u u u
1,1,2-trichloroethane u u u u u u u u u u
trichloroethene u 43 u u u u u u u 19
trichloroflouromethane | u u u u u u u u u u
vinyl acctate u u u u u u u u u u
vinyl chloride u u u u u u u u u u
o-xylene u u u u u u u u u u
m,p-xylene u u u u u u u u u u

Notes:

Near-surface soil samples collected from the 2-foot depth on August 26, 1996.
U = compound not detected above the quantitation limit.
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GORE-SORBER™ Screening Survey
Final Report

REPORT DATE: August 23, 1996 AUTHOR: JWH

SITE INFORMATION

Site Reference: Union Carbide Site, Niagara County, NY
Customer Purchase Order Number: 11795
Gore Production Order Number: 069273 Gore Site Code: QX

FIELD PROCEDURES

# Modules shipped: 55
Installation Date(s): July 16, 17, 1996 # Modules Installed: 50

Field work performed by: Ecology & Environment

Retrieval date(s): July 30, 1996 Exposure Time: 13-14 [days]
# Modules Retrieved: 50 # Trip Blanks Returned: 4

# Modules Lost in Field: 0 # Unused Modules Returned: 1*
Date/Time Received by Gore: July 31, 1996 By: CJF

Recorded Cooler/Water Temperature Control Blank temperature: 4.0 [°C]

Chain of Custody Form attached: v
Chain of Custody discrepancies: None.
Comments: * - COC module indicates 123004 was retained by Ecology and Environment.

FORMIIR3
Rev 06/13/9%6
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GORE-SORBER™ Screening Survey
Final Report

ANALYTICAL PROCEDURES

W.L. Gore & Associates” Screening Module Laboratory operates under the guidelines of its Quality
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent
with Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence
of Calibration and Testing Laboratories", third edition, 1990. The Laboratory is audited regularly by a
quality systcm design, development and auditing company.

Instrumentation consists of Hewlett-Packard 5890 gas chromatographs and 5971 mass selective
detectors, as well as Perkin-Elmer ATD 400 automated thermal desorption units. Sample preparation
simply involves cutting the tip off the bottom of the sample module and transferring one or more
exposed sorbent containers (sorbers, each containing 40mg of a suitable granular adsorbent) to a thermal
desorption tube for analysis. Sorbers remain clean and protected from dirt, soil, and ground water by the
insertion/retrieval cord, and require no further sample preparation.

Screening Method Quality Assurance:

Before each run sequence, two instrument blanks, a sorber containing Sug BFB (Bromofluorobenzene),
and a method blank are analyzed. The BFB mass spectra must meet the criteria set forth in our methods
before samples can be analyzed. A sorber containing BFB is also analyzed after every 30 samples
and/or trip blanks, as is a method blank. Standards containing the selected target compounds at three
calibration levels of 5, 20, and 50ug are analyzed at the beginning of each run. The criterion for each
target compound is less than 35% RSD (relative standard deviation). If this criterion is not met for any
target compound, the analyst has the option of generating second- or third-order standard curves, as
appropriate. A second-source reference standard, at a level of 20ug per target compound, is analyzed
after every ten samples and/or trip blanks, and at the end of the run sequence. Positive identification of
target compounds is determined by the presence of the target ion and at least two secondary ions,
retention time versus reference standard, and the analyst's judgment.

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded
fifteen (15) days from the date of analysis.

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection
Quality Assurance Level: 2 (ANA-4)

Instrument ID: # 2 Chemist: JW Data Subdirectory: 069273
Compounds/mixtures requested: Gore GS3; Standard VOCs and SVOCs target list (AS).
Deviations from Standard Method: None.

Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 4).

FORM 1IR3
Rev 0671396
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GORE-SORBER™ Screening Survey

Final Report
DATA TABULATION

# CONTOUR MAPS ENCLOSED: Four (4) B-size maps
LIST OF MAPS ENCLOSED:

s BTEX

o TCE

¢« PCE

e Soil Gas Plume Edges**

Compound Method Detection Low Map (gray) Highest Detect Upper Map

Name Limit [pg} Limit [pg] Level [pg} (purple) Limit [pg]
BTEX 0.01 0.01 34.53 34.53
TCE 0.02 0.02 49.94 49.94
PCE 0.02 0.02 102.13 102.13

* - the edges are defined as the contour line representing the method detection limit (MDL)

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER
Screening Modules received and analyzed by W.L. Gore, as identified in the Chain of Custody (Appendix A). The
measurement traceability and instrument performance are reproducible and accurate for the measurement process
documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level 1) or three-level (QA
Level 2) standard calibration.

Comments:

» The minimum (gray) contour level, for each mapped analyte or group of analytes, was set at
the maximum blanok level observed or the MDL, whichever was greater. The maximum
contour level was set at the maximum value observed.

* The map labeled, Soil Gas Plume Edges, was constructed at the request of Ecology and
Environment. The word “edge” refers to the contour line representing the method detection
limit. It represents the contour boundary calculated during the interpolation steps, and
separates levels of target analytes reported above and below the method detection limit.

GORE-SORBER is a registered trademark of W. L. Gore & Associates, Inc.

FORM IIR3
Rev 06/1356
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GORE-SORBER™ Screening Survey
Final Report

KEY TO DATA TABLE
Urion Carbide Site, Niagara County, NY

micrograms (per sorber), reported for compounds using external

standards.
method detection limit

vinyl chloride

combined masses of benzene, toluene, ethylbenzene and total xylenes

{Gasoline Range Aromatics)

combined masses of undecane, tridecane, and pentadecane (C11+C13+C15)

{Diesel Range Alkanes)
methyl t-butyl ether
trans-1,2-dichloroethene
1,1-dichloroethane
cis-1,2-dichloroethene

cis- & trans-1,2-dichloroethene
chloroform
1,1,1-trichloroethane
1,2-dichloroethane

benzene

carbon tetrachloride
trichloroethylene

toluene

octane

tetrachloroethene
chlorobenzene

ethylbenzene

m-, p-xylene

o-xylene
1,3,5-trimethylbenzene
1,2,4-trimethylbenzene

1,2,4- & 1,3,5-trimethylbenzene
naphthalene & 2-methylnaphthalene
1,4-dichlorobenzene

undecane

naphthalene

tridecane

2-methyl naphthalene
pentadecane

unexposed trip blanks, which traveled with the exposed modules
method blank, retained at Gore

FORM 1IR3
Rev 06/13/96
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[————

L7

=== W. L. Gore & Associates, Inc.,

Screening Survey Chain of Custody

For W.L. Gore & Associates use only
Production Order #

25273

Environmental Products Group

101 Lewisville Road s Elkton, Marviand 21921  Tel: (410) 392-3300 » Fax (410) 996-3325

Instructions: Customer must complete ALL shaded cells

Customer Name: EC LG4 EN VIRIN NENT Site Name: Lip, ov CHRBIE L3vy Yne
Address: (¥ PrEAONT Vifa DA Site Address:
LAN(ASTER Ny [4oge MidGrA Coeon T AN
Project Manager:  J.n R:CwER

Phone: 71 (SHSELC Customer Project No.:
FAX: Tie 5y €544 Customer P.O. # {1745 Quote #: [k (&2
Serial # of Modules Shipped # of Modules for Instailation <= # of Trip Blanks 5
P T through £ 39y Total Modules Shipped: Su Pieces
R through # [33¢ Y Total Modules Received: S 4§ 42 Pieces
? through # Total Modules Installed; CYal Pieces
# through # Serial # of Trip Blanks (Client Decides) | # _ ___
G frough ¥ P ases [F JASCHE —
# through # #1238/ | # - # —
# through " ¥ 2300 |# —— |F —
Instaiiation Performed By: Installation Method(s) (circle those that apply):
Name (please print): 1( g[ c eCTZ E,c_ K 4 .)G VK‘.SlideHarmner.z Hammer Drill Auger
Company/Affiliation: Eco/gt‘ %, > @ZV;/CL{&-QM-‘T' Other:
Installation Start Date and Time:” vz 7é 0% 35 @ PM
Instailation Complete Date and Time: 2 117 1 9€ /L S/ (M PM
Rerrieval Performed By:_ Total Modules Retrieved: 50 Picces

1 Name (please printy: 37 a g ’¢ ég_ﬂ_?;_/_k[ K Lk [ 7~ | Tatal Modules Lost in Field: 0 Pieces
Company/Affiliation: Total Unused Modules Returned: o Pieces
Retrieval Start Date and ‘I'unc. i 7 / 30 ' 96 A:CY &M, PM
Rerrieval Complete Date and Time: 7 /306 / g [ A AST AM L
Target Analytes to be Mapped To Be Determined Pending Completion of Lab Analysis [><] X
(Check Options or List as appropriate): or write “None”, if applicable. pesreribef ViNgy ¢ A ZG.AD L&
Analyte #1: Analyte #2: ] Analyte #3:
Other Instructions, if any: 2, »#7 colopfy [/ Tpes il 1N T £, PCE, V.C. BTEX * rAH
Relinquished By () Fevabiyn | Date | Time | Received By: T, Arcl&/ 1 Date Time
Affiliation: W.L. Gore & Associates, Inc. (1 NY. 58| Affiliation: £y E 725l | /00
Relinquished By 7/, 5 Ko A z ate, | Time | Received By: Date Time
Affiliation: L r& 7 =, % JZ&c | Affiliation: -
Relinquished By Date | Time | Received By: C i:wrwd&-i\L Da Time
Affiliation _ Affiliation: W.L. Gore & Associates, Inc. 7/ 3uff Y 3

T Temperature of Samples When Received By Gore 4. °c
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APPENDIX B

CRA DUPLICATE SOIL GAS SAMPLE RESULTS



2055 Nlagara Falls Boulevard b
Suite Three

Niagara Falls, NY 14304

716-297-6150

TO: Al Ogg REFERENCE NO.: 5513
FROM: Carol Dunnigan/js/1 DATE: September 27, 1996
RE: Soil Gas Survey Analytical Data

UCAR Carbon SWMF - Niagara Falls, New York

CcC. R. Bolton, J. Kay

We have received and reviewed the results of the soil gas survey which was conducted
in July 1996 at the Solid Waste Management Facility (SWMF) on Hyde Park Boulevard.
The information reviewed included the final analytical data report from W.L. Gore &
Associates (Gore) for the samples collected by Conestoga-Rovers & Associates (CRA),
the sampling program sununary memo prepared by K, Sullivan (July 22, 1996), and the
preliminary analytical data results for the New York State Department of
Environmental Conservation (NYSDEC) samples collected by Ecology & Environment
(E&E). The attached Table 1 presents a comparison of the results for the CRA and E&E
samples. These data are referenced to the sample locations presented by E&E on the
figure provided by them. For reference purposes, that figure is also attached.

OBSERVATIONS

1. With one exception, tetrachloroethene (PCE) at location A6, the CRA and E&E
sample data are in agreement. The discrepant results(6.71 ug versus 60.66 pg)
may be a decimal reporting or typographical error. We contacted Gore and
confirmed that the results of the CRA sample are correct. It is suggested that
E&E be asked to do the same.

2, The only location with significantly elevated concentrations of chemicals
(primarily PCE) in the soil gas samples is A6A which is immediately east of
monitoring well B4. These results are not unexpected and are reflective of the
groundwater chemistry reported for the sampling of well B4. The concentration
of PCE at sample location A6, which is located west of well B4 is lower than at
ABA (6.71 pg versus 132.27 pug). The samples collected by E&E on the property
north of B4 (B7, B8, and B9) exhibit low concentrations of toluene (26.27 ug at B8

and 33.36 ug at B9) but no PCE.
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3. There was only'dnc compound detected in the samples collected from the top of
the landfill: PCE at 7 pg in sample C1.

4, There are essentially no compounds detected in the samples collected from rows
D and E on the Niagara Mohawk property north of UCAR.

5. There are several compounds which were detected in E&E samples from the
UCAR property which were not analyzed in the CRA samples (vinyl chloride,
1,1-dichioroethane, chloroform, 1,2-dichloroethane, toluene, octane,
chlorobenzene, xylenes, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzenc,
undecane, naphthalene, tridecane, 2-methyl naphthalene, and pentadecane). Of
these compounds, the most significant were naphthalene and 2-methyl
naphthalene at location B18 at concentrations of 32.49 ug and 10.21 pg,
respectively. Location B18 is located west of the boundary of the SWMF,
approximately in the middle of the Site in the north-south direction. The only
other detections greater than 1 ug of the compounds not analyzed for in the CRA

samples are:
Compound Concentration (ug) Location

Vinyl chloride 1.93 B17
Toluene 1.09 B17

- 1.09 A2

Octane 2.96 ‘B17

3,02 A2

1.15 | . C1

Undecane - 2.00 A2
Naphthalene 4.27 A13
1.98 Al2

6.49 Al

112 A2
2-Methyl naphthalene 1.15 A13
1.93 Al

1.43 C1

CONCLUSIONS

Based upon the preliminary data, the presence of PCE at significant concentrations is .
limited to the immediate area of monitoring well B4, This is expected based upon the

historic groundwater data.
No unexpected results were obtained from the soil gas survey. .

Should you have any questions or require additional information, please do not hesitate
to contact us.
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APPENDIX C

-NEAR-SURFACE SOIL SAMPLE RESULTS
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1A FIELD ID;
VOLATILE ORGANICS ANALYSIS DATA SHEET
. §5-01
SITE: UNION CARBIDE LANDFILL Contract
CODE: 832035 Case No.. __ SASNo. SDG No.:
Matrix: (sol¥water)  SOIL Lab Sample ID: 996-240-04
Sample wifvol: 3.0 (g/ml) G Lab Flie ID: 8602C95A.D
Level: (low/med) LOW Date Recelved: 08/27/36
% Moisture: not dec. 14 Date Analyzed: 08/30/28
GC Column; 1D: {mm) Dilution Factor: 1.0
Soil Extract Volume: ~ {u) Soil Aliquot Volume:  (ut)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
vinyl chloride 10 U
bromomethane 10 v
chloroethane 10 U
trichloroflugromethane 10 )
acetone . 10 U
1,1-dichloroethena 10 U
carbon disulfide 10 U
methyiene chloride 10 U
trans-1,2-dichiorosthene 10 y
1, 1-dichloroethane 10 U
vinyl acetate 10 U
2-butanone 10 U
cis-1,2-dichloroethene 10 U
chloroform 10 U
1,1, 1-trichiorosthane 10 ()
carbon tetrachloride 10 u
1.2-dichloroethane 10 U
banzene 10 U
trichloroethena 10 U
1,2-dichloropropane 10 U
bromodichloromethane 10 J)
4-methyl-2-pentanone 10 U
o15-1,3-dichloropropene 10 U
toliene 10 U
trans-1,3-dichloropropene 10 U
1.1 2-trichioroethane 10 U
2-hexanone 10 U
tetrachlorgethane 10 U
dibromochloromethane 10 8]
chlorobenzene 10 U
ethylbenzene 10 U
m, p-xylenes 10 U
o-xylene 10 U
styrena 10 U
bromoform 10 U
_1,1,2,2-tefrachloroethane 10 U
2-chlorotoluene 10 U
4-chloratoluene 10 )
1,3-dichiorobenzene 10 U

FORMIVOA ‘ 6/96
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1A FIELDID:
VOLATILE ORGANICS ANALYSIS DATA SHEET
SS-01
SITE: UNION CARBIDE LANDFILL Contract
CODE: 932035 Case No.: SAS No.. SDG No.:

Matrix: (solliwater)  SOIL

Sample wi/vol: 3.0 (g/ml) G
Levet: (low/med) LOW

% Moisture: not dec. 14

GC Column: 1D {mm)
Sail Extract Volume: {uL)

Lab Sample ID; 998-240-04

Lab File (D: 9602C85A.D

Date Recelved: 08/27/96

Dale Analyzed; 08/30/96

Dilullon Factor: 1.0

Soil Aliquct Volume: (uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND {ugft or ug/Kg) UGIKG Q
1,4-dichlorobenzene 10 U
1,2-dichlorobenzene 10 U
1,2 4-trichlorobenzene 10 v
1,2, 3 trichlorobenzene 10 u_ |
FORM | VOA
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VOLATILE ORGANICS ANALYSIS DATA SHEET FELD ID:

TENTATIVELY IDENTIFIED COMPOUNDS
SITE: UNION CARBIDE LANDFILL

CODE: 932035

Matrix; (sollwater)  SOIL

Sample wtivol: 3.0

Level: (low/med) LOW
% Moisture: not dec. 14

Case No.:

(g/ml} G

Conlract
SAS No.. SDG No.:

Lab Sample ID: 996-240-04

~ Lab File ID: 9602C95A.D

Date Recevedt 08/27/96

Date Analyzed: 08/30/08

GC Column:; 1D: (mm) Ditution Factor: 1.0
Soil Extract Voiurnz: 1 {ul) Soil Aliquot Volume: 1 (ul)
CONCENTRATION UNITS:
ug/L or u UGKG
Number TICs found: 0 (vs oK) —_—
CAS NO. COMPOUND RT :}L EST. CONC, Q
FORM | VOA-TIC 6/96
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1A FIELD ID:

VOLATILE ORGANICS ANALYSIS DATA SHEET
S-02
SITE: UNION CARBIDE LANDFILL Contract s
CODE: 932035 Casa No.: SAS No.:- $DG No.:
Matrlx: (soillwater)  SOIL Lab Sample ID: 996-240-05
Sample wtivol: 3.0 (g/ml) G Lab Flie ID: 9602C96A.D
Level: (low/med) LOW Data Received: 08/27/96
% Moisture: not dec. 19 Data Analyzed: 08/30/86
GC Column; ID: {mm) Dilution Factor: 1.0
Soll Extract Volume: (uL) Seil Aliquot Volume: (ul)
COHSENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
Vinytthioride 10 U
‘brémomethane 10 U
chioroathape 10 U
~rchlorofluoromethame 10 U
-acelone 10 U
“41=dichlorosthene. 10 U
carbon-disuifide. 10 U
Mmethylene-chlorids 10 U
trans--2xdichieroethene 10 U
$3-dichioronthans 10 U
vinyl aeetate_ 10 U
~2-putanong 10 U _
+oisvi2.di - 19 3
ohieraform. 10 U
+-4-t=trichioroethene— 10- U
carbor 18trachiords 10 U
12-dichloraethane 10 U
~benzena 10 u :
{rehiorocthane’ 43 L
N 4 2diehlornpropane— 10 U
bromedichloremethane. 10 U
“4methyl-2-pentanone— 10 U
cis-t3-dichlcropropene 10 U
~olyeny 10 U
-frans=1 3-dichioropropene 10 U
-4 2-trichleroethane 10 1)
~2-Hex3ARORe-— 10 U
* | tetrachloroethens— 100 b
dibrometchicromethans 10 u '
ehiorobenzene 10 U
~ethytbenzene.. 10 U
apexylenes 10 U
-O-xlene. 10 U
1 moform A 10 U
41,2 2-letrachiorocthane— 10 U
~2-chlarololuane 10 U
~#=chioretoluene 10 U
+3Tichocobenzane 10 )

FORM 1 VOA 6/96
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VOLATILE ORGANICS ANALYSIS DATA SHEET
: 8502
SITE: UNIGN CARBIDE LANDFILL Contract:
CODE: 932035 Casa No.: SAS No.: SDG No.:
Matrix [sol'water)  SOIL Lab Sample 1D: 996-240-05
Sample wtivol: 3.0 (¢/mi) G Lab Flie 1D: 9602C96AD
Level: (low/med) LOW Dale Received. 08/27/96
% Molsture: not dec. 19 Date Analyzed: 08/30/86
GC Column: 193 {mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Allquot Volume: (ul})
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGG Q
1,4-dichlorobenzene 10 U
1,2-dichiorobenzene 10 U
1,2 4-trichlorobenzene 10 J
| 1,2 3-trichlorobenzene L 10 u
’ FORM | VOA 6/96
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VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD ID:

TENTATIVELY IDENTIFIED COMPOUNDS
§5-02

SITE: UNION CARBIDE LANDFILL Contract
CODE: 832035 Case No.: SAS No.: SDG No.:
Matrix; (soillwater)  SOIL Lab Sample ID: 996-240-05
Sample wt/vol; 3.0 (gml) G Lab File ID: 5602C98A.D
Level. (low/med) Low Date Received: 08/27/96
% Moisture: notdec. 19 Date Analyzed: 08/30/86
GC Column: 1D; {mm) Dilution Factor: 1.0
Soil Extract Volume: 1 {uL) Soil Aliquot Volume: 1 (uL)

CONCENTRATION UNITS:

ug/L or ug/Kg) UGIKG
Number TICs found: 0 (vg 9/K6) _—

CAS NO. LCOMPOUND _ RT 1 EST. CONC. Q
FORM | VOA-TIC 6/96
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1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEET
$5-03
SITE: _ UNION CARBIDE LANDFILL Contract:
CODE: 832035 Case No.: SAS No.: SDG No.:
Matrix; (solVwater)  SOIL Lab Sample ID; 988-240-08
Sample wi/vol: 2.9 (g/ml) G Leb File 1D: 8602C97A.D
Level (low/med) LOW ' Date Received: 08/27/96
% Moisture: notdec. 16 Date Analyzed: 08/30/96
GC Column: 1D: (mm) Dfution Factor: 1.0
Soil Extract Volume: (uL) Soll Allquot Volume: {uL)
' CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
vinyi chloride 10 )
bromomethane 10 U
chloroethane 10 U
trichlorofluoromethansa 10 U
acefons 10 U
1,1-dichlorosthene 10 )
carbon disulfide 10 1)
methylene chioride 10 U
trans-1,2-dichioroethene 10 U
1, 1-dichloroethane 10 U
viny! acetale 10 U
2-butanone 10 U
gis-1,2-dichioroethene 10 [3)
chloroform . 10 1)
1,1,1-trichloroathane 10 U
carbon tetrachlonde 10 U
1,2-dichloroethane 10 U
benzene 10 1)
irichlorpethene 10 U
1 2-dichloropropane 10 U
bromodichloromethane 10 )
4-methyl-2-pentanone . 10 U
¢is-1,3-dichloropropene 10 U
toluene 10 1Y)
trans-1 3-dichloropropene 10 U
1,1,2-richloroethane 10 U
2-hexanone 10 U
tatrachjoreathene 10 U
dibromochloromethane 10 U
chiorobenzene 10 U
ethylbenzene 10 U
m,p-xylenes 10 )
o-xylene 10 U
styrene 10 U
bromoform 10 U
1,1,2,2-tetrachloroethane 10 U
2-chlorotoluane 10 U
4-chlorololuene 10 V]
1,3-dichlorobenzene 10 u

FORM | VOA 6/06
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1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEET
S$S-03
SITE: UNION CARBIDE LANDFILL Contract.
CODE: 932035 Case No.. SAS No.: SDG No.:
Matrix; (soil'water)  SOIL Lab Sample ID: §96-240-08
Sample wtivol: 29 (g/m}) G Lab File ID: 9502C97A.D
Level: (low/med) LOW Date Received: 08/27/96
% Moisture: not dec. 18 Dals Analyzed: 08/30/96
GC Column: ID: (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Allquot Volume; (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ugfl. or ug/Kg) UG/KG Q
1,4-dichlorobenzene 10 u |
1,2-dichlorobanzene 10 u_ |
1,2, 4-trichlorobenzene 10 U
1,2 3-richlorobanzene 10 U

rd
FORM | VOA 6/06
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VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD lb:

TENTATIVELY IDENTIFIED COMPOUNDS

SITE: UNION CARBIDE LANDFILL
CODE: 932035 Case No.:

Matrix: (soltwater)  SOIL

Sample wtivol: 29 {g/ml) G

Level: (low/med) LOW
% Moisture: notdec. 16

Contract
SAS No.: SDG No.:

$5-03

Lab Semple ID;: 996-240-06 -
Lab File 1D: 8602C97A.D
Date Received. 08/27/96
Dats Analyzed: 08/30/96

GC Column: iD: {mm) Dilution Factor: 1.0
Soil Extract Volume: 1 {uL) Soil Allquot Volume: 1 (ul})
CONCENTRATION UNITS:

Number TICs found: 0

(vg/L or ug/Kg) UGKG

CAS NO. COMPOUND

RT EST. CONC. Q

FORM I VOA-TIC
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1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEET
SITE: UNION CARBIDE LANDFILL Contract SS-04
CODE: 932035 Case No.: SAS No.: SDG No.:
Matrix; (soillwater)  SOIL Lab Sample 1D: 998-240-07
Sample wivol: 3.0 (g/mh) G Lab File ID: 9602C88A.D
Level: {low/med) LOW Date Received. 08/27/96
% Moisture: not dec. 14 Date Analyzed:. 08/30/96
GC Column: iD: (mm) Dilution Factor: 1.0
Soil Extract Volume: (ub) Soll Allquot Volume: {uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/Kg) UG/KG Q
vinyl chloride 10 3]
bromomethane 10 U
chloroethane 10 U
trichloroflucromethane 10 U
_acstone 10 U
1,1-dichiorosthene 10 U
carbon disulfide 10 ¢
methylene chioride 10 U
| trans-1,2-dichloroethene 10 U
| 1,1-dichioroethane 10 v
vinyl acetate 10 1]
2-butanona 10 1)
¢ls-1,2-dichloroethene 10 )
chicroform 10 3)
1,1, 1-trichloroethane 10 U
carbon tetrachloride 10 )
1,2-dichloroethane 10 U
benzene 10 U
trichloroethens 10 U
1,2-dichloropropane 10 U
bromodichloromathane 10 1)
4-mathyl-2-pentanone 10 U
cis-1,3-dichloropropene 10 U
toluene 10 u
trans-1,3-dichloropropene 10 U
1,1,2-trichloroethane 10 U
2-hexanons 10 U
tatrachloroethene 10 U
dibromochloromethane 10 1) \
chlorobenzense 10 U
ethylbenzene 10 )
m,p-xylenes 10 U
o-xylene 10 U
styreng 10 U
bromoform 10 U
1,1,2 2-tetrachioroethane 10 U
2-chiorotoluene 10 U
4-chiorotoivene 10 )
1,3-dichlorobepzene 10 U
FORM 1 VOA 6/96
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VOLATILE ORGANICS ANALYSIS DATA SHEET

CARBIDE LANDFILL Contract:

CODE: 932035

FIELDID:

S$5-04

Case No.: SAS No.: SDG No.:

Matrx: (soilwater)  SOIL Lab Sample ID; 996-240-07

Sample wtivol: 3.0 (o/ml) G Lab File ID: 9602C88A.D

Lovel: (low/med) LOW ' Date Recelved: 0827/56

% Moisture: notdec. 14 Dats Analyzed: 08/30/96

GC Column: 1D {mm) Dilution Fector: 1.0

Soil Extract Volumae: (ul) Sail Aliquot Volume: (ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L. or ug/Kg) UG/KG Q
1,4-dichlorobenzene 10 U
1,2-dichlorobenzene 10 U
1,2 4-trichiorobenzene 10 U
1,2, 3-trichlorobenzene 10 u
FORM I VOA 6/96

ACT 47 'QE 10314
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VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

SITE: UNION CARBIDE LANDFILL

CODE: 932035

Matrixc (soilwater)  SOIL

Sample wiivol: 30

Level: (low/med) LOW
% Malsture: notdec. 14

GC Column:

1D:

Case No_;

Soil Extract Volume; 1

Number TICs found:

(m) G

(mm)

fid)

Contract:
SASNe..

Lab Sample 10: 996-240-07

9602C98A.D

Dato Received: 08/27/86

Date Analyzed: 08/30/86

FIELD 1D:

§5-04

Lab Fila ID:

SDG No.:

Diution Factor; 1.0
Soil Aliquot Volume: 1

CONCENTRATION UNITS:

(ug/L or ug/Xg)

UG/KG

CAS NO.

COMPOUND

RT

EST. CONC.

AR 11185

FORM | VOA-TIC
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VOLATILE ORGANICS ANALYSIS DATA SHEET

1A

SITE: UNION CARBIDE LANDFILL

CODE: 932035

Case No.:

Matrix: (solwatar)  SOQIL

(g/ml) G
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FIELD ID:

$3-05

Contract
SAS No.: SDG No.:
Lab Sample ID: 996-240-08

Sample whivol: 3.0 Lab File 1D: 9602C98A.D
Level. (low/med) Low Date Received: 08/27/95
% Moisture: not dec. 17 Date Analyzed: 08/30/96
GC Column; iD: (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: {ul)
CONCENTRATION LNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/IKG Q
vinyl chioride 10 U
bromomethane 10 U
chloroethane 10 U
trichleroflugromethane 10 U
acelone 10 U
1,1-dichloroethena 10 U
carbon disulfide 10 U
methylene chioride 10 U
trans-1,2-dichloroethene 10 U
_11-dichlorpethane 10 U
vinyl acefata 10 V)
2-butangne 10 U
¢is-1,2-dichlorosthens 10 U
chloroform 10 3]
1,1,1-trichloroethane 10 U
carbon tetrachloride 10 {4
1,2-dichiorosthane 10 U
benzene 10 3]
trichlorosthene 10 U
1,2-dichloropropans 10 U
bromodichioromethane 10 U
4-methyl-2-pentanone 10 U
cis-1,3-dichlorgpropene 10 U
toluene 10 U
trans-1,3-dichloropropene 10 U
1,1 2-trichloroethane 10 1)
2-hexanonsa 10 U
tetrachlcroethene 10 9]
dibromechioromethane 10 U
chlorobenzene 10 u
ethylbenzene 10 U
N m,p-xylenes 10 U
g-xylene 10 u
styrene 10 U
bromoform ‘ 10 U
1,1,2,2-tetrachloroethane 10 U
2-chiorotcluene 10 U
4-chlorotoluane 10 V)
1.3-dichlorobenzene * 10 t
FORM | VOA 68/96
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1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEETY
' S$-05
SITE: UNION CARBIDE LANDFILL Contract
CODE: 832035 Case No.: SAS No.: SDG No.:
Matrix; (solVwater)  SOIL Lab Sample 1D: 958-240-08
Sample witvol: 3.0 (o/ml} G Leb File ID: 8502C99A.D
Level: (low/med) LOW Date Received: 08/27/96
% Moisture; notdec, 17 Date Analyzed: 08/30/96
GC Column; ID: {mm) Dllution Factor: 1.0
Soll Extract Volume: (ul) Soll Aliquot Volume: {ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UGKG Q
1,4-dichlorobenzene 10 U
1,2-dichiorobenzene 10 U
1,2,4-trchlorobenzene 10 U
1,2 3-trichlorabanzene 10 U
FORM | VOA 6/98

OCT 17 ’96 1B:18
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VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD ID:
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TENTATIVELY IDENTIFIED COMPOUNDS
.. . S$8.05
SITE: UNION CARBIDE LANDFILL Contract
CODE: 932035 Case No.: SAS No.: SDG No.:
Matrix: (soitwaler}  SOIL Lab Sample iD; 996-240-08
Sample wtivol 3.0 (gm)) G _ Lab Flle ID; 8602C39A.D
Level: (low/med) LOW Date Received: 08/27/86
% Moisture: notdec. 17 Date Analyzed: 08/30/96
GC Column: 1D: (mm) Ditution Factor: 1.0
Soli Extract Volume: 1 (ul) Soil Aliquot Volume: 1 {uL)
CONCENTRATION UNITS:
ug/Loru ) UG/KG
Numbear TICs found. 0 s oK —
CAS NO. COMPOUND RT EST. CONC. Q
FORM ) VOA-TIC 6/96
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1A FIELD 1D;
VOLATILE ORGANICS ANALYSIS DATA SHEET
$5-08
SITE: UNION CARBIDE LANDFILL Contract:
CCDE: 932035 Case No.: SAS No.: SDG No.:
Matrix: {solliwater)  SOIL Lab Sample ID:. 998-240-09
Sample wifvok 29 (gml) G Lab File ID: S603CO1AD
Level: (low/med) LOW Data Recsived: 08/27/96
% Molsture: notdec. 22 « Date Analyzed: 08/30/96
GC Column: iD: {mm) Dilution Factor: 1.0
Soil Extract Volume: {ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ugL or ug/Kg) UG/KG Q
vinyl chicride 11 V)
bromomethane 11 U
chloroethana 11 U
trichlorofiuoromethane 11 V]
acetone 11 U
. 1,1-dichloroathene ) 11 U
carbon disulfide 1 u
methylene chioride 11 U
trans-1,2-dichlioroethene 11 U
1,1-dichloroethane 11 )
/ vinyl acstate 11 })
: 2-butanone 11 u_ |
cis-1,2-dichioroathene 11 u
chloroform 11 )
4,1,1-trichlorosthane 1" U
carbon tetrachicride 11 y
1,2-dichloroethane 11 1)
benzene 1" U
trichiorcethene ‘ 11 U
1,2-dichloropropane 11 V)
bromodichioromethane 11 U
4-methyl-2-pentanone 11 U
cis-1,3-dichloroproperne 11 U
tolusne 1 U
trans-1,3-dichioropropene 11 U
1,1, 2-trichioroathane 11 u
2-hexanonse 11 7]
fetrachioroethene 11 V)
dibromochioromelhane 1 U
chlorobenzene 11 V)
ethylbenzene 11 U
m, p-xylenes 11 U
o-xylene 1 U
styrene 11 u |
bromoform 1u U
_1,1,2 2-telrachioroethane 11 U
2-chlorotoluene 11 1)
4-chloroteluene 11 U
1,3-dichiorobenzens 11 U

FORM | VOA 6/96
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FIELOID:

VOLATILE ORGANK;Q ANALYSIS DATA SHEET
SITE: UNION CARBIDE LANDFILL Contract SS-06
CODE: §32035 Case No.: SASNo.. _ SDGNo.
Matrix: (solliwater)  SOIL Lab Sample ID: 996-240-09
Sample wtivol: 2.9 (@/m) G LabFile ID:  9603CO1AD
Level (low/med) LOW Date Recaived: 08/27/95
% Moisture: not de¢. 22 Date Analyzed: 08/30/86
GC Column; ID: {mm) Dilution Factor: 1.0
Soil Extract Volume: {ul) Soll Aliquot Volume: (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
1.4-dichlorobenzene 11 \J
1,2-dichlorobenzene 11 )
1,2,4-trichlorobanzene 11 U
1,2 3-trichlorobenzene 11 ¥

FORM 1VOA 6/96
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VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD ID:

TENTATIVELY IDENTIFIED COMPOUNDS
SITE: UNION CARBIDE LANDFILL

CODE: 832035

Matrix (soil'water)  SOIL

Sample witvol 2.9

Lavel: (low/med) LOW
% Molsture: not dec. 22

Case No.:

(g/m) G

Contract:
SAS No.: . SDG No.:

§S-08

Lab Sample ID: 996-240-09
Lab File ID: 9603C01A.D
Date Received: 08/27/96
Date Analyzed: 08/30/96

GC Column: D: {mm) Dilution Factor: 1.0
Soil Extract Volume: 1 {ul) Soll Aliquot Volume: 1 (ul)
CONCENTRATION UNITS:
ug/L or ug/Ki UGG
Number TICs found: 0 (s u/ka) —_—
CAS NO. COMPOUND RT EST. CONC. Q
FORM | VOA-TIC 6/96
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1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEET

SITE: UNION CARBIDE LANDFILL Contract: S0
CODE: 932035 CaseNo: _~ SASNo:  SDGNo:
Matrix: (soliwater)  SOIL Lab Sample ID: 996-240-10
Sample wiivol: 31 (g/ml) G Lab File 1D: 9603C05A.D
Level: (low/mad) LOW Date Raceived: 08/27/96
% Moisture: notdec. 19 Date Analyzed: 00/02/96

{uL)

GC Column: 1D: {mm} Diiution Factor. 1.0
Soll Extract Volume: {ul) Soil Aliquot Volume:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ugiL or ugiKg} UG/KG Q
viny! chloride 10 U
bromomethane 10 8)
chloreethane 10 U
trichloroflucromethane 10 U
acetons 10 U
1,1-dichlorcathene 10 1)
carbon disulfide 10 U

L methylene chloride 10 | U
trans-1,2-dichloroethene 10 3)
1,1-dichloroethane 10 U
vinyl acetate 10 U
2-butanone 10 U
cis-1,2-dichioroethene 10 U
chioroform 10 U
1,1, 1-trichlcrosthane 10 U
carbon tetrachloride 10 U
1,2-dichloroethane 10 1]
benzene 10 1))
frichioroethene 10 U
1,2-dichicropropane 10 U
bromaodichloromethane 10 U
4-methyl-2-pantanone 10 U
cis-1,3-dichloropropene 10 U
foluene 10 1)
trans-1,3-dichioropropene 10 §)
1,1,2-trichloroethane 10 u
2-hexanone 10 1Y)
tetrachloroethens 10 V]
dibromochloromethane 10 U
chiorobenzene 10 3]
ethylbenzene 10 U
m,p-xylenes 10 U
o-xylene 10 U
styrene 10 )
bromoform 10 U
1,1.2 2-tetrachioroethane 10 U
2-chlorgtolusne 10 U
4-chiorotoluene 10 U
1,3-dichlorobenzene 10 u
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FIELD 1D
VOLATILE ORGANICS ANALYSIS DATA SHEET
8307
SITE UNION CARBIDE LANDFILL Contract
CODE: 832035 Cass No.: SAS No.: SDG No.:
Matrbe (soilwater)  SOIL Lab Sample ID: 996-240-10
Sampile wiivol; 3t {g/ml) G Lab File 1D: 9603C05SA.D
Levet (low/med) LOW Date Received. 08/27/06
% Moisture: notdec. 19 Date Analyzed: 09/02/98
GC Column: ID: {mm) Dilution Faclor: 1.0
Sol Extract Volume: {ul) Solt Aliquot Volume: {uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/t or ug/Kg) UGKG Q
1,4-dichiorobenzens 10 U
1,2-dichlorobenzene 10 U
1,2,4-trichiorobenzena ] 10 U
1.2, 3-trichlorobenzene 10 6]
'f‘
FORM I VOA
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VOLATILE ORGANICS ANALYSIS DATA SHE FIELD ID:
TENTATIVELY IDENTIFIED COMPOUNDS
§S-07
SITE: UNION CARBIDE LANODFILL Contract:
CODE: $32035 Case No.: SAS No.: SDG No.:
Matrbe (solt/water)  SOIL Lab Sample ID: 996-240-10
Sample wtivol: A (g/m) G Lab File 1D: 8603C05A.D
Level: (low/med) Low Date Received: 08/27/96
% Moisture: not dec. 19 Date Analyzed: 09/02/B6
GC Column: 10 (mm}) Dillution Factor: 1.0
Sol Extract Volume:; 1 (uL) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or u UG/KG
Number TICs found: 0 (U9l or ug/Kg) _—
CAS NO. COMPOUND RT EST. CONC. L Q
FORM | VOA-TIC 6/86
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' 1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEET
SITE: UNION CARBIDE LANDFILL Contract S50
CODE: 932035 Case No.: SASNo. _ SDGNo:
Matnx: (soil'watery  SOIL Lab Sample ID: 998-240-11
Sampla wtival: 3.1 {g/ml) G Lab Flis ID: 9603C06A.D
Level (low/mad) LOW Date Received. 08/27/98

% Moisture: notdec. 14

Date Analyzed: 09/02/96

GC Column: 1D: {mm) Dilution Facter: 1.0
Soll Extract Volume: (ul) Solt Aliquot Volume: (ub)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L. or ug/Kg) UGKG Q
viny! chloride 10 U
bromormethane 10 U
chiorgethane 10 U
trichlorofluoromethane 10 U
acetone 10 u_

| 1,1-dichloroethene 10 u
carbon disulfide 10 )
methylene chloride 10 U
trans-1,2-dichlorosthene 10 U
1,1-dichloroethane 10 U
vinyl acetate 10 U
2-butanone 10 U
cls-1,2-dichloroethena 10 U
chioroform 10 U
1,1.1-trichloroethane 10 U
carbon tetrachioride 10 U
1,2-dichloroethana L 10 U
benzens 10 U
trichloroethene 10 U
1,2-dichloropropane 10 Y]
bromodichloromethane 10 U
4-methyl-2-pentanone 10 J
cis-1,3-dichloropropena 10 3)
toluens 10 U
trans-1,3-dichloropropens 10 U
1,1, 2-trichloroethane 10 U
2-hexanone 10 U
tetrachloroeihene 10 U
dibromochioromathane 10 U
chiorobenzene 10 U
othylbenzene 10 U
m,p-xylanes 10 V)
o-xylene 10 U
styreng 10 )
bromoform 10 U
1.1,2 2-tetrachioroethane 10 U
2-chlorotoluene 10 U
4-chlorotoluene 10 )
1,3-dichlorobenzens 10 U

FORM 1 VOA

2
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VOLATILE ORGANI(;'QANALYSIS DATA SHEET
SITE __ UNION CARBIDE LANDFILL Contract $5-08
CODE: 832035 Cass No.: SASNo.  SDGNo.:
Matrix: (sollwater)  SOIL Lab Sample ID: §86-240-11
Sample wtivol: 3.1 (gm) G LabFileID:  9603CO06A.D
Level: (low/med) LOW Date Recelved: 08/27/96
% Moisture: notdec. 14 Date Analyzed: 05/02/96
GC Column: 1D: {mm}) Ditution Factor: 1.0
Soil Extract Volume: {ul) Soil Aliquot Volume: {ul)
CONCENTRATION UNITS;

CAS NO, COMPOUND (ug/L or ug/Kg} UG/KG Q
1,4-dichlorgbenzene 10 U
1,2-dichlorobenzene 10 )

1,2 A-trichiorobenzena 10 U
1,2 3-trichlorobenzene 10 )
FORM | VOA 6/98
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VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD ID:

TENTATIVELY IDENTIFIED COMPOUNDS
5808

SITE: UNION CARBIDE LANDFILL Contract
CODE: 932035 Case No.: SAS No.: SDG No.:
Matric (solfwater)  SOIL Lab Sample ID: 986-240-11
Sample witvol: . 3.1 {g/ml) G Lab File ID; 9603C0BA.D
Level: {low/med) Low Date Recsived: 08/27/96
% Moisture: notdec. 14 Date Analyzed: 08/02/96
GC Column: 13 (mm) Dilution Factor: 1.0
Soll Extract Volume: 4 (ubL) Soll Aliquot Volume: 1 {ul)

CONCENTRATION UNITS:

ug/L or ug/K UG/KG
Number TICs found: 0 (b9 ko) A ——

CAS NO. COMPOUND RT EST. CONC. Q

FORM | VOA-TIC 6/96
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FIELD 10:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
§5-09

SITE: UNION CARBIDE LANDFILL ~ Contract

CODE: 932035 Casa No.: SAS No.: SDG No:

Matric (soltwater)  SOIL Lab Sample ID: 998-240-12

Sample wiivol: 3.0 {g¢/ml) G Lab File ID: 9603COTAD

Lavel: (low/med) LOW Date Received: 08/27/96

% Moisture: not dec. 13 Cate Analyzed: 09/02/86

GC Column: ID: {mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS:
CAS NO. COMPCUND (ug/L or ug/Kg) UGIKG Q
vinyl chioride 10 U
bromomethana 10 U
chlorosthane 10 U
trichlorofluoromethane 10 U
acetone 10 U
1,1-dichloroethene 10 U
carbon disulfide 10 U
methylene chloride 10 U
trans-1,2-dichloroethene 10 U
1,1-dichloroethane 10 U
vinyl acetate 10 U
2-butanone 10 U
cis-1,2-dichloroethene 10 )
¢hioroform 10 U
1,1, 1-trichloroethane 10 u
carbon tetrachloride 10 U
1,2-dichloroethane 10 V)
benzene 10 U
trichlorosthene 10 )
1,2-dichloropropane 10 U
bromeodichloromethane 10 U
4-methyl-2-pentanone 10 U
cls-1,3-dichloropropens 10 U
toluane 10 9]
trans-1,3-dichioropropene 10 U
1,1,2-trichloroethana 10 {4)
2-hexanone 10 )
tetrachiorgethene 10 3]
dibromochloromethane 10 [§)
chlorobenzene 10 )
sthylbenzene 10 U
m,p-xylenes 10 U
o-xylene 10 U
slyrene 10 U
bromoform 10 U
1,1,2,2-tetrachioroethane 10 U
2-chiorotoluens 10 1)
4-chiorotoluene 10 U -
1,3dichlorobenzene 10 U
FORM I VOA 6/86
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1A ' FIELD 1D:

VOLATILE ORGANICS ANALYSIS DATA SHEET
83809
SITE: UNION CARBIDE LANDFILL Contract
CODE: 932035 Case No.: SAS No. SDG No.:
Matrix: (sol¥water)  SOIL Lab Sample iD: 998-240-12
Sample wiivol: 3.0 (g/ml) G Lab Flle 1D: 9603C07A.D
Level: (low/med) LOW Data Received: 08/27/86
% Moisture: not dec. 13 Dats Analyzed: 09/02/28
GC Column: 1D (mm) Dllution Fector: 1.0
Soll Extract Volume: (uL) Soll Aliquot Volume: {ul)
CONCENTRATION UNITS:
CAS NO, COMPOUND (ug/L or vg/Kg}) UGKG Q
1,4-dichlorobenzene 10 TR
1,2-dichlorebenzene 10 U
1,2 4-trichlorobenzene 10 U
1,2, 3-trichiorobenzens 10 U

FORM I VOA 6/96
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VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD ID:

TENTATIVELY IDENTIFIED COMPOQUNDS
- £S-08
SITE: UNION CARBIDE LANDFILL Contract
CODE: 832035 Case No.: - SAS No.: SDG No.:
Matrlx: (soilwater) SOIL Lab Sample ID: 996-240-12
Sample wt/vol: 3.0 gm) G Lab File 1D: 9603C07A.D
Level (low/med) LOW Data Recalved: 08/27/86
% Moisture: notdee. 13 Datas Analyzed: 09/02/96
GC Column: ID: (mm) Dillution Factor: 1.0
Solf Extract Volume: 1 {uL) Soll Aliquot Voluma: 4 (ul)
CONCENTRATION UNITS:
ug/L or ug/Kg) UG/KG
Number TICs found: 0 (ugh orugikg A—
CAS NO. COMPQOUND RT EST. CONC. Q
FORM 1 VOA-TIC 6/96
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’ 1A FIELD ID:
VOLATILE ORGANICS ANALYSIS DATA SHEET
SITE: UNION CARBIDE LANDFILL Contract §5-10
CODE: 932035 Cassa No.: SAS No.: SDG No.:
Matrix (soliwater)  SOIL Lab Sampie ID: 996-240-13
Sample wiivol: 3.0 (gml} G Lab File iD: p503C11A.D
Level: (low/med) LOW Date Recelved: 08/27/96
% Moisture: notdec. 19 Date Analyzed: 08/03/96
GC Column: 1D: (mm) Dilution Factor: 1.0
Soil Extract Volume: ~ ~ (ul) Soll Allquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or uglKg) UG/KG Q
[ vinyl chioride 10 v
| bromomethane 10 U
B chioroathane 10 U
trichloroflucromethane 10 U
acalone 10 U
1, 1-dichloroethene 10 U
carbon disuifide 10 U
methylene chloride 10 U
trans-1,2-dichiorosthene 10 U
1,1-dichloroethane 10 s)
ya vinyl acetate 10 U
: 2-butanone 10 V) & -
cis-1,2-dichiorosthene 36 g’ '
chloroform 10 U -
1.1,1-trichloroethane 10 J
carbon tetrachloride 10 U
1,2-dichloroethane 10 u
- benzene 10 1) .
trichloroethene 19 L
1,2-dichioropropane 10 1)
bromodichioromethane 10 U
4-methyl-2-pentanone 10 U
cis-1,3-dichloropropene - 0 .| U
toluene 10 U
trans-1,3-dichioropropene 10 3]
1,1,2-trichloroathane 10 U
2-hexanone 10 U e
tetrachloroathene 12 g
dibromochioromethane 10 U
chlorobenzene 10 U
ethylbenzene 10 U
m p-xylenes 10 U
- o-xylene 10 L))
styrene 10 1)
bromoform 10 )
1.1 2,2-tetrachloroethane 10 U
2-chlorgloluens 10 )
4-chlorotoluene 10 U
1,3-dichlorobenzene 10 )
FORM | VOA 6/96
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VOLATILE ORGANISQ ANALYSIS DATA SHEET

SITE: = UNION CARBIDE LANDFILL Contract 8510

CODE: 832035 Case No.: SASNo..  SDGNo.

Matrlx: (soiVwater)  SOIL Lab Sampie ID: §96-240-13

Sample witvol: 3.0 (g/ml) G Lab Flie ID: 8603C11AD

Level: (low/med) LOW Date Recsaived: 08/27/96

% Molsture: not dec. 18 Date Analyzed: 09/03/96

GC Column: 1D: (mm) Dilution Factor: 1.0

Soll Extract Volume: {ul) Soil Aliquot Volume: (ul)

CONCEMNTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

1,4-dichlorobenzena 10 u 1
1 2-dichlorobenzene 10 U
1,2,4-trichlorobenzene 10 f)
1,2, 3-trichlorobenrene 10 u_ |

FORM I VOA 6/96

M™T 4™ g Mmm . o e



UCt J.r Jo iv-lo NO UUD F.iy

N 0 i Vi n-mwiummmw&m»n e it wﬁi«m&m‘%ﬁﬁ

1E
VOLATILE ORGANICS ANALYSIS DATA SHEET FIELD iD:

TENTATIVELY IDENTIFIED COMPOUNDS
8$5-10

SITE: UNION CARBIDE LANDFILL Contract
CODE: 932036 Case No.: SAS No.: SDG No.:
Matrix: (soilwater)  SOIL Lab Bample 1ID: 588-240-13
Sample wiivol: 3.0 (g/m) G Lab Flie ID: 9603C11A.D
Leve!l: (low/med) LOW Date Recelved: 08/27/96
% Moisture: notdec. 19 Date Analyzed: 09/03/08
GC Column: iD: {mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (ub) Soll Aliquot Volume: 1 (ul)

CONCENTRATION UNITS:

ug/L oru UG/KG
Number TICs found: 0 (vg o) _—
[ CAS NO. COMPOUND RT EST. CONC. LQ
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1. SITE ASSESSMENT SUMMARY

1.1 INTRODUCTION

Under the New York State Department of Environmental Conservation (NYSDEC)
Superfund Standby Contract, Ecology and Environment Engineering, P.C., (E & E)
conducted a Preliminary Site Assessment (PSA) at the Union Carbide Corporation, Carbon
Products site (site No. 932035). This report summarizes PSA activities conducted to date at

the site.

1.2 PURPOSE
The purpose of the PSA is to provide NYSDEC with the information necessary to
properly assess and classify a site according to one of the following categories of hazardous

waste sites pursuant to Section 27-1305 of the Environmental Conservation Law:

e Class 1: Causing or presenting an imminent danger or causing
irreversible or irreparable damage to the public health or
environment - immediate action required;

* Class 2: Significant threat to the public health or environment -
action required;

* Class 3: Does not present a significant threat to the public health or
environment - action may be deferred;

e Class 4: Site properly closed - requires continued management; or

¢ Class §: Site properly closed, no evidence of present or potential
adverse impact - no further action required.

02: YR9900_D4519-07/08/94-D1
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If one of the above categories does not apply to the site or if disposal of consequential
amounts of hazardous waste were not documented, the site may be deleted from the Registry

of Inactive Hazardous Waste Disposal Sites.

1.3 SITE DESCRIPTION

The Union Carbide Corp., Carbon Products Division site is an inactive 16.48-acre
capped landfill located within the 64-acre parcel near the southeast corner of the intersection
of Hyde Park Boulevard and Witmer Road (see Figure 1-1). The site is owned by UCAR
Carbon Corporation (UCC) formerly Union Carbide Corp., who was the exclusive owner and
operator since the landfill’s inception in 1934. Formerly part of Union Carbide Corp.’s 90-
acre Republic Plant facility, the plant is now inactive, and the 26-acre portion of the 90-acres
which contained all plant facilities was sold to Niagara Vest in 1987. The remaining 64-acre
UCC parcel includes the 16.48-aére landfill site and is essentially undeveloped (see Figure
1-2). PSA work conducted for the capped landfill included the entire 64-acre property to
characterize contaminant distribution.

The 16.48-acre landfill is a NYSDEC-permitted solid waste management facility
(SWMF), which was properly capped in 1987. The capped landfill is a rectangular in shape
and includes a 30-foot high, flat-topped mound. The bottom perimeter of the raised landfill
slope does extend out of the 16.48-acre site boundaries to the north and south, but appears to
be properly capped throughout its aerial extent. The remainder of the 64-acre UCC property
is generally flat with the exception of a 6- to 7-foot high "L" shaped berm which rises above
grade along the western and part of the southern property boundaries. This berm contains a
municipal waterline.

During E & E’s 1993 PSA field investigation, no indications of leachate from the
landfill or evidence of surface water flow from or to the site were observed. A marshy area
of shallow standing water in the southwest corner of the property is adjacent to and
presumably caused by the aboveground municipal waterline berm which acts as a dike.

The site contains no buildings and is covered with various types of vegetation.
Mowed grass covers the entire 16.48-acre capped landfill, and tall grass, brush, and trees
cover the remainder of the 64 acre UCC property. Currently, 20 groundwater monitoring
wells are located around the site, and one gravel covered road is used to access the site. An

8-foot-high, chain-link fence with barbed wire completely surrounds the generally rectangular
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shaped UCC property, and a locked gate restricts vehicular access to the site. The only
activity performed at the site is quarterly sampling of groundwater monitoring wells. The
landfill has been owned and operated exclusively by UCC since its inception in 1934.
Industrial wastes, primarily carbon and graphite dust, firebrick, and packaging products, were
brought from three area manufacturing plants and buried in the landfill (NYSDEC 1981).

The UCC site is bound on the north and east by Niagara Mohawk Power company
property which contains large steel towers that support high-voltage electrical power lines.
The western property boundary adjoins the former 26-acre Republic Plant facility now owned
by Niagara Vest, a holding company. Many residential homes are present south of the site
along Rhode Island Avenue. Evidence of unauthorized use of the UCC property exists along
the southern boundary, including brush and other yard wastes, and holes cut into the southern
site fence which have been repaired by UCC more than once (E & E 1991).

Site inspections performed by E & E and others have consistently shown air quality
readings (i.e., OVA, HNu, O,/explosimeter, and rad-mini) at background levels within the
breathing zone (E & E 1991).

Residents within 3 miles of the site are supplied with municipal drinking water that is
obtained from surface water intakes in the Niagara River, which is located more than 3 miles
south and upstream of the site (USGS 1980).

1.4 HAZARDOUS WASTE SITE DISCUSSION

The landfill was permitted first by the Town of Niagara in 1973 and properly closed
in 1987. The landfill site was used exclusively by UCC from 1934 to 1987 to dispose of
wastes from its three area manufacturing plants. The wastes primarily consisted of
carbonaceous dust and scraps, fire brick, and packaging materials. Wastes known to have
been deposited include coke, pitch, coal tar, petroleum tars, and phenols. Documentation
pertaining to hazardous waste disposed of on site includes disposal of 400 pounds of spent
sludges from degreasing which contain 1,1,1-trichloroethane, and 320 pounds of Halowax
1006 (chlorinated naphthalene solid). Halowax is reportedly chemically stable, resistant to
acids and alkalies. It is believed that the D003 waste listed on the generator form (Appendix
H, Record 10) includes Halowax mixed with other spent maintenance waste. This waste was
reactive; however, Halowax itself does not exhibit any RCRA characteristics. In addition, up

to 200 gallons of drummed waste oil were brought to the site each month and either deposited
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in the landfill or spread over site roadways for dust control purposes during summer months
until 1978 (E & E 1991). Maps of the landfill indicate fill was deposited west of and north of
presently capped 16.48-acre landfill (UCAR 1993).

A study conducted by Conestoga-Rovers and Associates (CRA) in 1987 and 1988
concluded that fill material was also present over an approximately 20-acre area west of the
landfill. Fill thicknesses ranged from 0 to 12 feet (averaging 5.4 feet) and consisted primarily
of solids similar to those known to have been deposited in the capped landfill (CRA 1988).
Three buried 55-gallon steel drums of waste were also discovered during CRA’s investigation,
The drums contained a black solid, tar-like material mixed with miscellaneous trash. Sample
analyses performed on the drummed waste and soils surrounding the drums indicated that the
drummed material was an off-specification material. This material may be an altered form of
an impregnating compound called code 88, which was formerly used at the UCC facilities.
Code 88 is known to contain coal tar pitch, diethyl sulfate, and furfural. The drum samples
contained, xylene, naphthalene, anthracene, phenol, ammonia, and diethyl sulfate. The drums
were overpacked and properly disposed of off site (CRA 1988). Surface and subsurface soils
collected during the CRA were found to contain several pesticides, polyaromatic hydrocarbons
(PAHs), and metals above background levels.

Groundwater samples have been collected quarterly from on-site monitoring wells for
several years. Results have consistently shown the presence of chlorinated hydrocarbons and
metals at levels above state class GA water standards (UCAR 1993).

1.5 SUMMARY OF PSA WORK

The PSA Task 1 report was submitted to NYSDEC in October 1991 (E & E 1991).
Based on the document review and site inspection, E & E concluded that hazardous waste had
been disposed of on site and recommended reclassification to a Class 3 site (NYSDEC 1984),
However, the report stated that hydrogeologic conditions at the site were not fully understood
and would require additional study. E & E performed additional PSA activities in 1993 in
accordance with NYSDEC’s abbreviated work plan to obtain further information. The field
tasks included geophysical surveys, monitoring well installation, groundwater elevation
monitoring, and sampling of surface water, sediment, surface soils, subsurface soils, and

groundwater.
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A surface water sample collected in 1993 contained a trace of one pesticide (beta-
BHC), and/or iron which exceeded the NYSDEC Class D surface water standard. The
sediment sample contained low levels of chloroform and 2-butanone as PAHs and
diethylphthalate. Calcium, lead, and magnesium were aiso detected in the sediment sample at
levels above the upper limit of the 90th percentile for soils in the eastern United States
(Shacklette and Boerngen 1984).

Surface and subsurface soil samples contained low levels of three volatile organic
compounds (VOCs), moderate-to-high levels of PAHs, dibenzofuran, carbazole, 1,2,4-
trichlorobenzene, hexachlorobenzene, and 14 separate pesticides. Metals detected in surface
and subsurface soils at concentrations above the 90th percentile included calcium, chromium,
cobalt, copper, lead, magnesium, manganese, mercury, nickel, selenium, and zinc. Of these
metals, cobalt, lead and magnesium were detected in surface soil samples at a concentration
above the observed range in background samples. RCRA hazardous waste characteristics tests
were performed on some of the more highly contaminated surface and subsurface soil
samples. None of the samples failed these tests.

Groundwater samples from overburden and interface wells contained three VOCs, but
at levels below NYSDEC Class GA standards. Five metals were detected in one or more of
these wells at concentrations exceeding their respective Class GA standard or guidance value.

Groundwater samples collected from bedrock monitoring wells contained six VOCs,
one semivolatile organic compound, and six metals at concentrations exceeding NYSDEC
Class GA standards. Of the metals, lead and zinc are not believed to be naturally occurring
at such levels in groundwater.

Based on sample results, the history and condition of the site (i.e., it is properly
capped, vegetated, and fenced), it is recommended that the site be reclassified as a Class 3
and that further investigation and groundwater monitoring be performed both on site and north
of the site to determine the source and extent of the contamination. Regular patrols by the
site owner are also recommended to minimize unauthorized site entry by vandals.

Upon the completion of the PSA field tasks, a PA score was calculated for the site.
The PA score is designed to provide a means to differentiate sites based on potential threats to
human health and the environment. The Union Carbide site received an overall PA score of

4, out of a possible 100. (See Section 3.7 for more information about the PA score.)
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1.6 NYSDEC SITE CLASSIFICATION FORMS
The NYSDEC Registry Site Classification Decision Form and Classification

Worksheet, are presented on pages 1-7 and 1-8. These forms provide information necessary

to properly classify the site in accordance with 6 NYCRR 375.

1-6

02:YRP900_D4519-12/20/94-D1



SR SNy AR A S S - e IO R O  EEE EEE 4G M GER aEE aEm el

EXECUTIVE SUMMARY

Under the New York State Department of Environmental Conservation (NYSDEC)
Superfund Standby Contract, Ecology and Environment Engineering, P.C., (E & E)
conducted a Preliminary Site Assessment (PSA) at the Union Carbide Corporation, Carbon
Products Division site (site No. 932035).

The Union Carbide Corp., Carbon Products Division site is a 16.48-acre inactive,
capped landfill located on a 64-acre parcel of undeveloped land in the Town of Niagara,
Niagara County, New York. The entire 64-acre parcel has been owned and operated
exclusively by the UCAR Carbon Company (UCC), formerly Union Carbide, and it includes
the landfill which began operation in 1934. The PSA investigation involved the entire 64-acre
UCC property in order to effectively characterize the landfill and any on- or off-site
contaminant migration.

The site is a NYSDEC-permitted solid waste management facility (SWMF) which was
properly capped in 1987 and includes a 30-foot mound. No buildings exist on the UCC
property, which is covered with various types of vegetation and surrounded by an 8-foot high
chain-link fence with a locked gate.

The site was part of Union Carbide’s Republic Plant, which manufactured carbon and
graphite products. Carbon and graphite wastes from two other Union Carbide plants were
also landfilled on the Republic Plant property. Waste products included carbonaceous waste
(primarily as dust from dust collectors), fire brick waste, raw materials, and packaging
(composed mostly of wooden pallets). Other waste types generated and deposited at the site
include coke, pitch, cafeteria waste, silica sand, coal tars, petroleum tars, machining oils,
spent sludges (FOO1) from degreasing operations (1,1,1-trichloroethane), and halowax 1006
(D003) (chlorinated naphthalene solid) waste. In addition, approximately 200 gallons of oil
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month were collected in 55-gallon drums and taken to the landfill or used for dust control on
site roadways during summer months.

Site maps and sketches provided by UCC show that active dumping occurred west
and north of the present day landfill boundary (UCC 1993). In 1978, the landfill was issued
state permit No. 32N03 as a SWMF, This permit was renewed as necessary throughout the
active life of the landfill.

In 1984 the site was added to the NYSDEC registry of Inactive Hazardous Waste
sites and designated as a Class 2a site. Wehran Engineering began a Phase I investigation of
the landfill for NYSDEC in 1984 and concluded that the site posed a potential threat to
groundwater. A phase II investigation was recommended to better characterize the site.

Conestoga-Rovers and Associates (CRA) performed an investigation in 1987. The
study showed that approximately 20 acres of the 64-acre UCC property located between the
closed landfill site and the western property boundary were covered with an average of 5.4
feet of fill material. Three buried drums were also sampled, overpacked, removed from the
site, and properly disposed of. Sample results indicated that the drum contents exhibited
characteristics of an off-specification material that may be an altered form of the impregnating
compound Code 88, which was formerly used at the UCC facilities. Contaminants found in
the fill included polynuclear aromatic hydrocarbons (PAHs) and pesticides at levels which
were consistent with those found in the closed landfill. The CRA investigation report
concluded that the site did not pose hazards and that remedial measures were not required. In
1987, the United States Environmental Protection Agency (EPA) performed a site
investigation at the landfill under the Field Investigation Team (FIT) program. The field
investigation included a site inspection and sampling of groundwater and surface soil. Low
levels of PAHs were detected in surface soil samples. The report concluded that the landfill
site did not pose concern as a significant source of off-site contaminant migration.

The 1991, PSA Task 1 report prepared by E & E recommended reclassification of the
site as a Class 3 site with continued quarterly monitoring of groundwater, but it conceded that
understanding of the site hydrogeology was limited. As a result additional PSA activities
were performed by E & E. Field tasks included geophysical surveys, monitoring well
installation, groundwater elevation monitoring, and sampling of surface water, sediment,
surface and subsurface soils, and groundwater. The surface water sample results indicated the
presence of one pesticide (beta-BHC) at a very low level, and the presence of iron at a -

concentration above the NYSDEC Class D surface water standard. The sediment sample
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contained low levels of chloroform, 2-butanone, PAHs, and diethyiphthalate. Calcium, lead,
and magnesium were also detected in the sediment sample at levels above the upper limit of
the 90th percentile of the range observed in eastern United States soils (Shacklette and
Boerngen 1984).

Surface and subsurface soil samples contained low levels of three volatile organic
compounds (VOCs), and moderate to high levels of PAHs, dibenzofuran, carbazole, 1,2,4-
trichlorobenzene, hexachlorobenzene, and 14 separate pesticides. Metals detected in surface
and subsurface soils at concentrations above background levels included calcium, chromium,
cobalt, copper, lead, magnesium, manganese, mercury, nickel, selenium, and zinc. Of these
metals, cobalt, lead and magnesium were detected at concentrations exceeding the observed
range in background soil samples. None of the samples failed tests for Resource
Conservation and Recovery Act (RCRA) hazardous waste characteristics. Groundwater
samples contained six VOCs, one semivolatile organic compound, and six metals at levels
above NYSDEC Class GA standards.

As required by NYSDEC, post-closure groundwater sampling has been performed
quarterly on some of the on-site well since 1987. Results of these sampling events
consistently show that upgradient well BW-4 contains VOCs, specifically vinyl chloride, at
levels above state class GA groundwater standards (NYSDEC 1989; UCC 1991).

A Preliminary Assessment (PA) score of 4 was calculated for the Union Carbide site.
Based on the sample results discussed above and the history and condition of the site (i.e.,
inactive, properly capped, vegetated, and fenced), it has been determined through the PSA
investigatioﬁ that the Union Carbide site does not present a significant threat to the public
health or the environment. Based on further data obtained, E & E confirms that the site be
reclassified as a Class 3 site with further investigation and groundwater monitoring to

determine the source and extent of the contamination.
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2. SITE HISTORY

In 1910 the National Carbon Company, now the UCAR Carbon Company, Inc.,
(UCC) began manufacturing operations in Niagara County, New York. The Republic Plant
was built in 1919 by the Republic Carbon Company, which sold it in 1925 to the Aluminum
Corporation of America (ALCOA). ALCOA sold the plant to National Carbon in 1934.
National Carbon changed its name to the Union Carbide Corporation in 1963, and changed it
again to UCAR Carbon Company, Inc., (UCC) in 1989.

The Republic Plant was one of three area facilities owned and operated by Union
Carbide under the name of Niagara Plant. The listed address of the Republic Plant is 3501
Hyde Park Boulevard, Town of Niagara, New York. The National Plant is located at 3625
Highland Avenue, and the Acheson Plant is located at 1930 Buffalo Avenue, both in the City
of Niagara Falls, New York. The Acheson Plant closed in 1982 and the Republic Plant
closed in 1987; the National Plant remains active.

Carbon and graphite manufacturing occurred at each of the three Niagara plants, and
wastes from all three plants were landfilled on the Republic Plant property. The plants
manufactured coal-based carbon products which were used by alloy reduction smelters (i.e.,
carbon and graphite). Industrial processes at the plants included calcining, milling, mixing,
forming carbon products, baking and graphitizing, pitch impregnation, and machining of
carbon products. Raw materials used in the process include anthracite coal, petroleum coke,
and coal tar pitch. Products manufactured at the plants included specialty machined graphite,
carbon liners, cathode blocks and electrodes for furnacing. Waste products from plant
operations included carbonaceous waste, primarily as dust from dust collectors, fire brick
waste, and raw materials packaging which was composed mostly of wooden pallets but

included steel banding, caidboard, styrofoam, plastic, and raw materials bags. Other waste
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types generated and deposited at the site include coke, pitch, cafeteria waste, silica sand, coal

tars, petroleum tars, machining oils, spent sludges from degreasing operations (1,1,1-
trichloroethane), and halowax 1006 (chlorinated naphthalene solid). Halowax is reportedly
chemically stable, resistant to acids and alkalies. It is believed that the D003 waste listed on

. the generator form (Appendix H, Record 10) include Halowax mixed with other spent
maintenance waste. This waste was reactive; however, Halowax itself does not exhibit any
RCRA characteristics. The degreasing sludges were deposited in the landfill in 1975 and
1976 and totaled 400 pounds. The halowax 1006 was deposited over an eight-year period
from 1968 to 1976 and totaled 320 pounds. Also, approximately 200 gallons of oil per month
were collected in 55-gallon drums and taken to the landfill or used for dust control on site
roadways in the summer. This practice stopped in 1978.

The 16.48-acre landfill reportedly began operations in 1934 and was used exclusively
by Union Carbide Corp. However, site maps and sketches provided by UCC show that in
1958 fill was placed in an area west of the landfill boundary. A 1964 map shows an area
where landfilling took place on what is now Niagara Mohawk (NIMO) land, which is adjacent
to the northern site property boundary and near the capped landfill area (see Appendix H).
UCC alleges that this dumping was performed by the Town of Niagara, who at the time, had
permission from NIMO to dump ash waste from the town’s incinerator. A 1978 map shows a
perimeter fence which was installed in 1975 (UCAR 1993).

The landfill was first permitted by the Town of Niagara as a solid waste landfill in
1973, and this permit was renewed in 1981 and again in 1985. In 1978, shortly after the |
SWMF permit process was centralized by NYSDEC, the landfill was issued state permit No.
32N03 as a SWMF and the permit was renewed as required throughout its active life. In
1978 the volume of waste in the landfill was calculated at 148,800 cubic yards, and the
remaining capacity was calculated at 280,000 cubic yards. Between 1978 and 1984, only
37,000 cubic yards (approximately 5,000 cubic yards/year) had been used, leaving 243,000
cubic yards of available space.

Since obtaining a permit from the state in 1978, groundwater sampling of on-site
wells has been performed. The site was added to the NYSDEC Registry of Inactive
Hazardous Waste sites in 1984 and designated as a 2a site, which means that additional
information is needed to assign a classification (NYSDEC 1992). Also in 1984, Wehran
Engineering began a Phase I investigation of the 16.48-acre landfill for NYSDEC. The phase

22
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I report was finalized in 1987 and concluded that the site posed a potential threat to
groundwater. A phase II investigation was recommended (Wehran 1987).

Upon the closing of the Republic Plant in 1987, Union Carbide officially closed the
landfill under an approved NYSDEC closure plan. As required by NYSDEC, post-closure
groundwater sampling has taken place quarterly since the closure and results of these sampling
events consistently showed that well BW-4 contained volatile organics, specifically vinyl
chloride, at levels above state class GA groundwater standards (see Figure 1-2).

After the closing of the Republic Plant in 1987. Union Carbide sold the western 26-
acre portion of the 90-acre lot which contained all plant structures to Niagara Vest, a holding
company. The remaining 64 acres contains the 16.48 acre closed landfill and no structures.
In 1987, Union Carbide allowed the Town of Niagara to construct a portion of a municipal
water supply line along the western edge of the property. During the excavation for the
pipeline, waste material was encountered well outside of the capped landfill boundaries. As a
result, the waterline was installed in an aboveground berm and a field investigation was
performed to assess the nature and extent of the waste material outside of the closed landfill
(Union Carbide 1987).

CRA was contracted by UCC to perform the investigation which included a
geophysical survey, 30 test pit excavations, well installation, and sampling of soil in wastes
from three buried drums, surface water, groundwater, and water from the watermain both
upstream and downstream of the site. The investigation determined that approximately 20
acres of the property between the closed landfill and the western property boundary were
covered with an average of 5.4 feet of fill material. In addition, three buried drums were
sampled, overpacked, removed from the site, and properly disposed of. Sample results
indicated that the drum contents exhibit characteristics of an off-specification material and
may be an altered form of the impregnating compound, Code 88, formerly used at the UCC
facilities (Union Carbide 1987). The investigation concluded that the watermain was
unaffected by the fill material buried adjacent to it; groundwater quality in a shallow perched
zone is unaffected by the fill material; and soil contaminants found, including PAHs and
pesticides, are consistent with levels found in the closed landfill. The CRA investigation
report concluded that the study area was nonhazardous and that remedial measures were not
required (CRA 1988).

m‘%mwnl eeology ond environment



In 1988, the United States Environmental Protection Agency (EPA) published a Site
Inspection Report which summarized a 1987 investigatioh performed at the landfill by the
NUS Corporation under the Field Investigation Team (FIT) program, The field investigation
included a site inspection and sampling of groundwater and surface soil. Low levels of PAHs
were detected in surface soil samples. The EPA report included a Hazard Ranking System
(HRS) score which was well below the minimum score necessary for inclusion on the
National Priorities List (NPL). The report concluded that the landfill site is not believed to
pose a significant concern as source of off-site contaminant migration (NUS 1988; Santella
1990).

In 1991, a NYSDEC Task 1 PSA was performed by E & E. The purpose of the PSA
was to provide information sufficient to reclassify the site. The Task 1 PSA report
recommended reclassification of the site to a Class 3 site with continued quarterly

groundwater monitoring.
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Appendix D



UCAR 32NC3. 6L°SST 4

P\
UCAR CARBON COMPANY INC. P.O. Box 887, Niagara Falls, NY 14302-0887

@R0R5
Corres. &/

May 3, 2000

Mr. Mark Hans, PE

Regional Solid Materials Engineer

NYS Department of Environmental Conservation
270 Michigan Avenue

Buffalo, New York 14203-2999

SUBJECT: UCAR Republic Landfill #32NO3
Dear Mr. Hans,

Please find enclosed a copy of the sampling results that were sent to Mary E.
MclIntosh, Engineering Geologist II of the New York State Department of Environmental
Conservation Region 9 Office.

Modifications to the Post Closure Sampling Program have been made and
approved by the New York State Department of Environmental Conservation. We will
no longer be taking quarterly samples. They will now be taken on a semi-annual basis.

[f you have any questions please feel free to call me at 278-3486.

Very truly yours,
o e

. / D,

\/ﬁ 4:"“\-\_, f \,)\_,lf‘A e T
Robert Bucct
Site Manager

R. Bucci R

enc.

cc: Mr. Jim Devald. Dir. of Environmental Health
Niagara County Health Department =i = o
Environmental Division —Ree _LiRzL
5467 Upper Mountain Road.

Lockport, New York 14094-1899



UCAR CARBON COMPANY INC. P.O. Box 887, Niagara Falls, NY 14302-0887

May 2, 2000

Ms. Mary F. McIntosh

Engineering Geologist II

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
270 Michigan Avenue

Buffalo, NY 14203-2999

Dear Ms. McIntosh:

Re: Baseline Monitoring Event
UCAR Republic SWMF #32N03

The baseline monitoring event for the above-referenced site was conducted March 29-30, 2000. With two
exceptions, the sample collection and analyses were performed in accordance with the program outlined in the
letters from M. McIntosh (New York State Department of Environmental Conservation [NYSDEC]) to

R. Bucci (UCAR) dated January 18, 2000 and February 23, 2000. The exceptions to the program were:

1) due to insufficient well recovery volume, no sample was collected from monitoring well MW-2; and

ii) due to insufficient sample volume, nitrite analysis was not performed for MW-1.
A sample collection and analysis summary is presented in Table 1.

The analytical laboratory report for this sampling event is enclosed and the data are summarized in Table 2.
The data obtained from this monitoring event are consistent with previous data.

As described in the letter dated January 18, 2000, samples were collected from each of the Environmental
Remediation Program (ERP) wells to determine whether volatile organic compounds (VOCs) were present.
One VOC, cis-1,2-dichloroethene. was detected in one of the ERP wells (GW-8B). The concentration of cis-
1,2-dichloroethene detected in GW-8B was 14 micrograms per liter (pg/L). Due to the detected presence of a
VOC compound, well GW-8B will be added to the monitoring program in the annual event. A summary of
the Post-Closure Monitoring Program is presented in Table 3 and the analytical parameter list is presented in
Table 4. The next Post-Closure Monitoring event will be conducted in September 2000.

Should you have any questions or require additional information please do not hesitate to contact the
undersigned.

Yours truly,

//\\
L X ~) -
n . .~
(Ot ST

Robert Bucci, Site Manager
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TABLE 3

POST-CLOSURE MONITORING PROGRAM SUMMARY
UCAR REPUBLIC SWMF #32N03

Annual Semi-Annual
MW-1 X x®
MW-2 X x®
MW-3 X x®
BW-1 X X
BW-2 X x®
BW-3 X X
BW-4 X X
BW-3 X x®
BW-6 X X
GW-8B X x®
GW-9B X x\P

Notes:

@ YOC analyses not performed in this event.

5513-Leners-Mcln-{



TABLE 4

MONITORING PARAMETERS
UCAR REPUBLIC SWMF #32N03

Water Level Elevation

Turbidity
Ammonia
Nitrite
Total Kjeldahl Nitrogen
fron™”
Potassium
Zinc"”

[4}]

Volatile Organic Compoundsa)

Notes:

M Total and soluble analyses to be
performed when turbidity is >30 NTU

@ Method 8260

5513-Lenters-Mcin-1



CRA SERVICES

RepuBLICc WASTE MANAGEMENT FACILITY
PosT CLOSURE MONITORING PROGRAM
ANNUAL EVENT + INITIAL BASELINE EVENT

SaMPLE DATE: MarcH 30, 2000

Prepared By:

Y
V] diy
ENVIRINUENTAC TERVKES 1nc,

‘A Company Decicated to Honesty, Quality anc Service™

April 13, 2000
REF: CTCO1NJ
Lab ID No. 10233




[ﬁ QA/QC VERIFICATION FOR PROJECT ID O1NJ

The rollowing report, as well as the supporting data, have been carefully reviewed for accuracy, adherance
to the cited methods, and completeness. All data contained in this report was generated in accordance with
the AES Laboratory Quality Assurance/Quality Control Program.

/
ﬁ&ﬁ;\ /1t¢é2617/

Metals Department

Inorganic Chemigtry

Organic Chemjisgtry

u)mw@uuul/

Quallty Control

1

Aot f(%/éﬁact

PrOJect/ﬁanager

All 'Total' results on soil matrices are calculated on a dry weight basis, unless otherwise noted.
Analyses noted as 'Performed in the laboratory! require immediate testing and should be performed in the field.

The following are standard abbreviations: BQL - Below Quantifiable Limits
ND - None Detected
NG - No Growth of Colonies

NR - Not Reguested
D - Indicates a dilution was required



Advanced Environmental Services, Inc.

2186 Liberty Drive
Niagara Falls, New York 14304
(716) 283-3120

QUARTERLY GROUNDWATER MONITORING - FIELD PARAMETER INFORMATION

March29/30 2000

UCAR CARBON COMPANY, INC.

AES Code: CTC

Hyde Park Boulevard
Niagara Falls, New York

Project LD. # 01NJ

Monitoring | Sampling | Sampling | Water | Turbidity Filter Field Comments/Observations
Well Date Time Level (NTU) Time
LD. (ft.)
BW-1 03/30/00 3:153PM | 20.10 37.6 4:30 PM Grey Tint
BW-2 03/30/00 | 11:00 AM | 20.50 2.9 NR Clear/Yellow Tint
BW-3 03/30/00 | 10:25 AM | 16.20 5.4 NR Clear
__Bw- 03/30/00 2:30 PM 15.00 0.4 NR Clear 5
uW-5 03/30/00 2:40 PM 7.50 14.6 NR Clear
BW-6 03/30/00 | 11:55 AM | 18.10 9.8 NR Clear
MW-1 03/29/00 245PM | 31.20 31.2 NR Clear
MW-2 03/29/00 3:00 PM Dry N/A N/A Drv
MW-3 03/29/00 | 10:45 AM | 13.50 2450 4:15 PM Cloudv.Brown
Blind Dup NR
Trip Blank NR

NR= Not required

N/A= Not Available

%{\, %/ &4/ /Q

leld Technician 'Date




Advanced Environmental Services, Inc.
2186 Liberty Drive
Niagara Falls, New York 14304
(716) 283-3120

QUARTERLY GROUNDWATER MONITORING - FIELD PARAMETER INFORMATION
March29/30 2000

UCAR CARBON COMPANY, INC.

Hyde Park Boulevard
Niagara Falis, New York

AES Code: CTC Project LD. # 0INJ
Monitoring | Sampling | Sampling | Water | Turbidity Filter Field Comments/Observations
Well Date Time Level (NTD) Time
LD. (ft.)
GW-7B 03/29/00 | 10:45 AM | 590 3.9 NR Clear
GW-11B__| 03/29/00 | 10:30 AM| 650 | 2.9 NR Clear ]
UW-9B 03/29/00 | 11:40 AM | 28.50 39.8 NR Clear
GW-9A 03/29/00 | 11.30 AM | 20.90 747.0 NR Muddyv.Brown
GW-8A 03/29/00 | 11:55 AM | 17.20 75.7 NR SL. Cloudy
GW-8B 03/29/00 | 12:30 PM | 24.30 122.0 NR Cloudy
GW-10A 03/29/00 2:35PM | 25.50 24.8 NR Clear
GW-10B 03/29/00 2:45PM | 26.50 1550.0 NR Muddy.Brown

/f’ield Technician " Date




Advanced Environmental Services, Ir~
2186 Liberty Drive
Niagara Falls, New York 14304
(716) 283-3120

QUARTERLY GROUNDWATER MONITORING - WELL INFORMATION
March 29130,2000

UCAR CARBON COMPANY, INC.

Hyde Park Boulevard
Niagara Falls, New York

AES Code: CTC Project LD. # 01INJ
Monitoring Evacuation | Top of | Monitoring| Water Water Bottom Volume of Volume of |Recharge
Well Date Inner Well Level Elevation of Well Standing Evacunated Rate
LD. Casing | Diameter (ft.) (ft.) (ft) Water Water
Elevation (gallons) (gallons)
(ft.)
BW-1 3/30/00 610.72 4 14.92 595.80 24.38 6.18 20.0 C
BW-2 3/30/00 608.43 4 12.30 596.13 26.54 10.60 33.0 C
BW-3 3/30/00 604.72 4 7.80 596.92 2485 11.10 35.0 C
V-4 3/30/00 607.08 4 13.03 594.05 22.65 6.28 19.0 C
BW-5 3/30/00 603.33 4 5.77 597.56 28.77 1501 45.0 C
BW-6 3/30/00 607.04 4 12.58 594 .46 24.94 8.07 24.0 C
MW-1 3/29/00 609.43 2 7.81 601.62 21.02 2.17 3.00(Dry) VS
MW-2 3/29/00 607.54 3 23.85 583.69 24.59 0.27 0.4(Drv) VS
MW-3 3/29/00 601.61 2 3.30 598.31 15.35 1.98 20.0 C
OW-1 SOUTH 3/30/00 608.81 2 5.97 602.84 NR NR NR NR
OW-2 NORTH 3/30/00 607.06 2 5.85 601.21 NR NR NR NR
Abbreviations:
VS = Very Slow ----- Recharge Rate longer than 24 hr period.
S = Slow -==-=---- Recharge Rate within 24 hr period.
R = Rapid --------- Recharge Rate within 1 hr period.

C = Continuous ---- Recharge Rate immediate.
NR = Not Required
N/A = Not Applicable
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. Advanced Environmental Services, Inc.
2186 Liberty Drive
¢ Niagara Falls, New York 14304
(716) 283-3120

QUARTERLY GROUNDWATER MONITORING - WELL INFORMATION

March 29,30 2000

UCAR CARBON COMPANY, INC.

Hyde Park Boulevard
Niagara Falls, New York

AES Code: CTC Project LD. # 01NJ
Monitoring Evacuation | Tep of |Monitoring] Water Water Bottom Volume of Volume of |Recharge
Weil Date Outer Well Level Elevation of Well Standing Evacuated Rate
LD. Casing | Diameter (ft.) (ft.) (ft.) Water Water
Elevation (gallons) (gallons)
(ft.)
GW-7B 3/29/00 603.08 3 5.84 397.24 32.32 9.93 30.0 C
r__ V-8A 3/29/00 604.04 2 3.80 598.24 20.11 2.35 7.0 c -
GW-8B 3/29/00 603.90 3 7.57 596.33 2548 6.72 20.0 C
GW-9A 3/29/00 603.29 2 7.98 595.31 22.51 2.38 7.5 C
GW-9B 3/29/00 603.40 3 11.25 592.15 32.035 7.80 24.0 C
GW-10A 3/29/00 603.17 2 12.40 590.77 32.80 3.33 10.0 C
GW-10B 3/29/00 603.29 3 12.54 390.75 30.20 7.60 21.0 C
GW-11B 3/29/00 601.89 3 4.58 597.31 28.14 8.84 27.0 C
Abbreviations:
VS = Very Slow ----- Recharge Rate longer than 24 hr period.
S = Slow ---------- Recharge Rate within 24 hr period.
R = Rapid -------- Recharge Rate within 1 hr period.

C = Continuous ---- Recharge Rate immediate.
NR = Not Required
N/A = Not Applicable
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