UNION UNION CARBIDE CORPORATION
CARBIDE CARBON PRODUCTS DIVISION

SITE INVESTIGATION

AREA WEST OF SOLID WASTE
MANAGEMENT FACILITY

Union Carbide Corporation
Republic Plant
Town of Niagara, New York

ney 26 9P



EXECUTIVE SUMMARY

The Union Carbide Corporation (UCC) operated
the Republic Plant located in Niagara Falls, New York from
1934 until 1987. Prior to UCC operations, the Republic Plant
was operated and maintained by the Aluminum Corporation of
America, Carborundum Corporation and Acheson Graphite.
Historically, UCC waste from the facility was disposed in the
area east of the building complex. During the last 40 years
of the plant operation, waste was disposed in an isolated
eastern area which in 1978 became an approved solid waste
management facility (SWMF). Operations at the Republic Plant
ceased in 1987 and the SWMF was closed in accordance with a
NYSDEC approved closure plan. The plant facility was
purchased by Niagara Vest and UCC retained title to 64 acres

which included the SWMF.

In June 1987, UCC consented to the
construction of a watermain by the Town of Niagara. The
watermain was to cross the area west of the closed Solid
Waste Management Facility (SWMF). During excavation for the
watermain, waste was identified outside the SWMF and on
property now owned by Niagara Vest. Hence, the watermain
across the property was installed in a berm located above
ground and a site investigation was undertaken to assess the

areal extent of waste deposition west of the SWMF.

This executive summary presents a brief
overview of the investigation conducted, the result obtained,
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and the recommendations and conclusions formulated. Further

detail of the investigation and subsequent data evaluation

presented in the ensuing report.

The Site Investigation included:

1) Collection of water samples for chemical analysis from
two locations along the newly installed watermain

traversing the Site;

2) Excavation of test pits at eight locations along the
newly constructed watermain and the collection of soil
samples immediately underlying the bedding gravel for

chemical analysis;

is

3) Completion of electromagnetic (EM) and magnetometer (MAG)

geophysical surveys over the area west of the SWMF to
identify potential locations for disposed waste and

buried drums;

4} Excavation of a total of 22 test pits over the area west

of the SWMF to confirm the presence or absence of
potential buried drums based on the geophysical survey

data;

5) Collection of samples for chemical analysis from the

three drums encountered during the test pit excavations;
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6) Collection of composite soil samples for chemical

analysis in conjunction with test pit excavation; and

7) Installation of two shallow groundwater monitoring wells
in areas of confirmed waste presence and subsequent
sample collection and chemical analysis of groundwater

samples.

Geology

The geological conditions beneath the site
were determined based upon excavations and borehole data from
this Investigation and from previous studies conducted at the

SWMF and surrounding area.

The overburden materials encountered in this
investigation are typical of those encountered in the
previous test pit and monitoring well installation programs
conducted at the SWMF and surrounding area. In general, the
Site is underlain by four geoclogic units: Fill Material;

Glaciolacustrine Clay; Glacial Till; and Bedrock.

The Fill Material consists of demolition
debris, wood, ash, brick, glass and vegetation, intermixed
with a black sand to cobble-size carbonaceous matrix and

varies 1n thickness across the Site from 0 to 12 feet. The

iii



carbonaceous materials are pelieved to be from UCC and
include graphite and other carbon products which are present
in both dust and solid form. The Fill Material extends onto
Niagara Vest and Niagara Mohawk property, to the west and

north, respectively.

The Glaciolacustrine Clay underlying the Fill
Material consists of very stiff gray to brown silty clay and
extends almost to the top of Bedrock which is encountered at
a depth of approximately 17 to 20 feet. A thin layer of Till
material is usually present between the Clay and the top of

Bedrock.

Hydrogeology

A perched water table condition exists in the
Fill Material with the groundwater flowing in a northerly
direction. The perched water table is generally confined
vertically by the underlying clay aquitard. The groundwater
flow direction in the underlying bedrock ranges from easterly
to southeasterly towards the PASNY conduits located east of

the site as presented on Figure 1.

Surface Water

Surface water runoff from the SWMF and the

area west of the SWMF historically drained through the
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Republic Plant in a southwesterly direction. Construction of
the berm and newly installed watermain has resulted in
surface water ponding recently in the southwest corner of the

Site.

Chemical Data Assessment

The analytical data collected during the Site
Investigation indicated that the test pit soil samples
collected from the watermain berm at locations both upstream
and downstream of the Site were not impacted by Site
conditions. Similarly, the parameters reported present in
watermain water samples collected from fire hydrants located
upstream and downstream of the Site were essentially

identical, also indicating no site impact.

Various semi-volatiles, pesticides, and
metals were detected in the test pit composite soil samples
collected over the Site. The parameters identified in the
test composite soil samples generally correspond to the
parameters detected during the 1987 SWMF Soil Investigation.
Benzene was not detected in any of the composite soil samples
or groundwater samples, however, benzene was detected in six
of the eight test pit locations along the watermain berm.
Contaminants present in the soils imported to construct the
watermain are expected to be the result of contamination

external to the Site.



The results of the geophysical surveys
indicate that the EM Survey was not interpretable due to the
large deviations in readings caused by the heterogeneity of
the fill material. The MAG survey successfully pinpointed 22
areas of buried metal presence including one area containing

3 drums.

Samples were collected from the three drums
encountered on site. The results for these samples indicate
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.

The concentrations of chemicals detected in
the perched groundwater system are relatively low and all are
below applicable standards, with the exception of total
recoverable phenols for which the standard is based on taste
effects and not health effects. Alpha-BHC was also detected
in one sample at 0.02 ppb above the detection limit, but was

not detected in a duplicate sample.

Public and Environment Health Assessment

A public health assessment was conducted
based on a set of indicator chemicals which included detected

carcinogenic PAHs and pesticides.
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The potential human exposure pathways and
exposure points identified at the Site include exposure of
surface soils to on-site workers through dermal contact,
inhalation and inadvertent ingestion. Other potential
exposure points off-site include exposure to nearby residents
through dust inhalation and to the general population through
consumption of fish and water from the PASNY reservoir and

the Niagara River.

.The only complete pathways of exposure were
determined to be on-Site exposure of workers to surface soils
and off-Site exposure of residents in surrounding areas to
dust from surface soils. Using worst case estimates for
exposure under either of these scenarios, results in a
calculated risk estimate that is well within acceptable

risk levels.

The limited and occasional presence of
wildlife on the Site precludes concerns regarding

environmental exposure.

Conclusions and Recommendations

Based upon the results of the Site
Investigation, the following conclusions and recommendations

have been formulated:
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The site does not pose a significant current or potential

future threat to public health or the environment.

Water quality in the Town watermain is unaffected by the
fill material and/or berm construction material.
Contaminants in the berm construction material are not

Site related.

Groundwater is essentially unaffected by the site and is
contained as a perched water zone. Discharge to surface
water is not a problem (based on chemical analysis).
Bedrock groundwater is protected by a relatively thick

clay aquitard.

Three buried drums were located during the investigation.
These drums have been removed and disposed at a permitted

waste disposal facility.

On-site exposure of workers to surface soils and exposure
of off-site areas to dust from surface soils are the only
complete potential pathways of exposure resulting from
on-site wastes. Using worst case estimates for exposure
under either of these scenarios results in a calculated

risk estimate that is well within acceptable levels.

Soils containing PAHs and pesticides are present on site

and are consistent with results from the SWMF.
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7)

8)

PAHs stay sorbed to soils and do not create an

unacceptable risk to public health or the environment.

As no existing or potential risk was identified at the

site, it 1s recommended that remedial measures are not

required.
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INTRODUCTION

In June 1987, Union Carbide Corporation (UCC)
completed the closure of the 16.5 acre Solid Waste Management
Facility (SWMF) located on a parcel of propérty east of the
former Republic Plant in Niagara Falls, New York. The SWMF
had been used as a waste disposal site by UCC for
approximately the past 40 years and was closed in accordance
with a NYSDEC approved Closure Plan. In 1986, the Town of
Niagara requested and received an easement to install a
watermain through the Union Carbide property west of the
SWMF. Later in June 1987, during the installation of this
watermain, it was discovered that the areal extent of waste
deposition on the area west of the SWMF and on property now
owned by Niagara Vest was larger than had been expected. As
a result, a plan of investigation to assess this discovery
was prepared and submitted to the New York State Department
of Environmental Conservation (NYSDEC) in the document
entitled "Proposed Plan of Work, Area West of Solid Waste

Management Facility".

The purpose of this report is to present the
results of the investigation agreed upon with the NYSDEC
along with the results of additional work undertaken by Union

Carbide Corporation (UCC) in resolving this matter.



BACKGROUND

Union Carbide Corporation (UCC) operated a
SWMF located east of its former Republic Plant (currently
Niagara Vest) for approximately 40 years. The location of
the SWMF is presented in Figures 1 and 2. In conjunction
with the closure of UCC operations in Niagara Falls, use of
the SWMF for waste disposal ended on (December 1, 1986).
Final closure of the SWMF was completed in accordance with
the NYSDEC approved closure plan entitled "Final Landfill
Closure, Solid Waste Management Facility, Union Carbide
Corporation, Republic Plant, Town of Niagara, New York",

dated September 1987,

At the time of the SWMF closure it was
believed, based on historical records, that waste disposal to
the west of the SWMF was limited to a thin layer (0 to 2 feet
in thickness) of carbonaceous materials and surficial
debris consisting of wood, bricks, glass and vegetation. The
carbonaceous materials are from Union Carbide and include
graphite and other carbon products which are present in both
dust and solid form. Some of the larger solid pieces are on

the order of 10 feet 1in size.

In June 1987 the Town of Niagara proceeded
with the installation of a 16-inch diameter watermain along

an acquired easement through Union Carbide and Niagara Vest
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properties. During excavation for the placement of this
watermain, a tar-like substance was encountered which
indicated that materials other than carbonaceous materials

may have been disposed in this area.

After discovery of these possible waste
materials along the proposed route of the watermain, it was
decided that the watermain would be placed above, rather than
below ground. This was accomplished by installing the

watermain inside a berm constructed of imported clay.

Figure 2 shows the locations of the SWMF,
watermain installation and the location of the original
excavation where the "tar-like" substance was identified.

(Denoted as location "A" on Figure 2.)

Subsequent to NYSDEC approval of the Plan of
Work developed for the Site, the field investigation phase

began. The field investigation included:

Watermain Investigation, including soil and water
sampling;

Geophysical Survey;

Test Pit Excavation and Sampling;

Monitoring Well Installation; and

Groundwater Sampling.



.

3.0

SITE INVESTIGATION

3.1 WATERMAIN INVESTIGATION

In order to determine whether the presence of
UCC waste materials has impacted the quality of water
supplied by the Town of Niagara watermain, samples of the
bedding materials around the pipe were collected as well as
samples of the water supply itself both upstream and
downstream of the UCC Site. The locations of all watermain
bedding test pits and the two watermain samples collected as

part of this program are presented on Figure 3.

3.1.1 Watermain Soils Sampling

In February 1988, eight test pits were
excavated along the newly installed watermain with the intent
of sampling the pipe bedding material. The purpose of this
sampling was to determine the chemical nature of the bedding
material that is in contact with the water supply pipes.
Upon excavation of the first test pit, it was confirmed that
the bedding material was composed entirely of gravel.
Consequently, the soils immediately surrounding the bedding
gravel were sampled and submitted for analysis since the

gravel itself cannot be analyzed.
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With the exception of Test Pits 3 and 4, the
excavations were placed at 50-foot intervals along the pipe
from a point at which the pipe is entirely above the
surrounding ground elevation, (Test Pits 1 and 8), to a point
at which the pipe is entirely below the elevation of the
surrounding ground (Test Pits 4 and 5). The area between the
original proposed location for Test Pit 3 and Test Pit 4 was
flooded at the time of the sampling program. Consequently,
Test Pit 3 was excavated at the location originally proposed

for Test Pit 4 and Test Pit 4 was relocated to a drier

location approximately 100 feet upstream from Test Pit 3.

3.1.1.1 Sampling Methodology

Test pits were excavated using a backhoe with
a precleaned bucket. The backhoe bucket was cleaned with
fresh water before beginning the excavation of each pit.
Wash water was allowed to drain onto the ground in the

vicinity of the excavation.

Test pits were excavated perpendicular to the
watermain in order that the bedding could be exposed as
easily as possible. A typical schematic of a test pit

excavation is presented on Figure 4.
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At the locations where soil and groundwater
conditions would permit sampling personnel to enter the

excavation, samples were collected in the following manner:

Exposed surfaces surrounding the bedding which had been
contacted by the backhoe bucket were scraped "clean"
using a precleaned sampling trowel. The sampling trowel
was cleaned with soapy water, rinsed with a water,
acetone, hexane, acetone, distilled water sequence and

allowed to air dry before use at each location.

Sample containers for chemical analyses were filled
using the same trowel by collecting a composite of the
soil material which was in immediate contact with the
gravel bedding material under and alongside the

watermain pipe.

Sample containers were subsequently stored in a cooler
and packed with ice for later transport to the

laboratory.

At locations which were either too deep or
too wet to permit safe entry of sampling personnel, the
following procedures were followed:

° After the watermain had been located and exposed, the
backhoe removed a bucket of material from around the

bedding.



After allowing water to drain from the bucket of soil,
the exposed surfaces were scraped clean using a
trowel precleaned using the above described rinse

sequence.

Composite samples were collected from the remaining
material in the backhoe bucket using the same trowel and

placed in sample containers.

Sample containers were subsequently stored in a cooler
and packed with ice for later transport to the

laboratory.

After sampling was completed at each
location, the displaced gravel bedding material was replaced
using clean gravel of comparable size. The test pit was
subsequently backfilled using all of the original berm soil

and compacted using a backhoe compactor.

On June 8, 1988 three of the test pits (TP-2,
TP-4 and TP-6) were re-excavated for confirmatory sampling.
The new test pits were excavated adjacent to the original
locations and samples were collected following the same

protocols used during the original program.

An additional composite sample was also

collected from the clay stockpile located at the Town of



Niagara garage as this was the source of the imported clay
material used for the watermain berm construction onsite.
Using a precleaned trowel, several aliquots of soil were
collected from the areas where the watermain berm material

had been removed from the stockpile.

A representative of the Town of Niagara was

present at all times during test pit and stockpile sampling.

Table 1 summarizes the samples collected

during the Watermain Soils Sampling Program.

3.1.2 Watermain Hydrant Sampling

In order to collect samples of the water
within the watermain, it was necessary to use the fire
hydrants as these are the only available access points.

The fire hydrants sampled were situated immediately up and
downstream of the UCC Site as shown on Figure 3. The
upstream and downstream hydrant locations were selected based
on information provided by the Town of Niagara. Because the
watermain was installed, according to the Town of Niagara, to
provide improved water service to the area south of the SWMF,
the flow of water within the watermain traversing the Site 1is
from the north along Witmer Road to the south along Rhode

Island Avenue.



Location

Date

TARLE 1

SAMPLE SUMMARY
WATERMAIN SCILS SAMPIING PROGRAM
UNION CARBIDF - RFPURLIC PLAMT

Sample No.

Comments

Test Pit 1

Test Pit 2

Test Pit 3

Test Pit 4

mest Pit §

Test Pit 6

Test Pit 7

Test Pit 8

2/24/88

2/24/88

6/8/88

2/24/88

2/25/88

€/8/88

2/25/88

2/26/88

6£/8/88

2/26/88

2/25/88

TP1

TP2

TP-2

TP3

TP4

TP-4

TP5

TP6

TP-6

™7

TP8

Sampled from bottom and side wall of
watermain trench. Red-brown clay,
moist.

Excavation filled with 1+ foot water,
sampled sidewall of watermain trench
above water level. Red-brown clay, moist
to wet.

Sampled from hottom of excavation.
Red-brown clay.

Excavation filled with water. Cleared
bedding around watermain pipe as much as
possible. Removed one backhoe bucket of
material from around the side and bottom
of the bedding, sampled from bucket.
Red~-brown clay, moist to wet.

Excavation filled with water, could not
see watermain pipe. Cleared away
bedding, removed one backhoe bucket of
material from around side and bottom of
the bedding, sampled from bucket.
Red-bhrown clay, moist to wet. Collected
samples in duplicate (labelled TP9).

Sampled from bedding/trench interface
above watermain pipe. Red-brown clay,
moist.

Excavation filled with water. Cleared
away bedding, removed one backhoe bucket
of material from side and bottom of the
bedding, sawmpled from bucket. Red-brown
clay, moist.

Fxcavation filled rapidly with water to
within 1 foot of ground surface. Could
not locate pipe. Sampled from excavation
sidewall ahove pipe, 1.5+ feet below
ground surface. B

Sampled from bottom and sidewall of
watermain trench. PRrown clay.

Sampled from beddina/trench interface
above watermain pipe. Red-brown clay,
moist.

Sampled from sidewall of watermain pipe
trench. Red-brown clay, moist.



Each fire hydrant was opened by a
representative of the Town of Niagara and allowed to flush
for two to three minutes before sampling. Water samples were
collected directly from the fire hydrant stream in the
appropriate sample containers. Collected samples were
subsequently stored in coolers packed with ice for later

transport to the laboratory.

Table 2 summarizes the watermain hydrant

water samples collected.

3.2 GEOPHYSICAL SURVEY

Included in the field investigation were two
geophysical surveys designed to detect and delineate, if
possible, the potential locations of buried steel disposal
containers (i.e. 55 gallon drums). Discussions with former
employees indicated that drums may possibly have been
disposed in the area. By performing these geophysical
surveys over the entire area, this uncertainty could be

addressed and appropriate action taken if necessary.

Because the effects, if any, of the
carbonaceous (graphitic) materials at the Site on instrument
performance were unknown, surveys were conducted using two

types of instruments (electromagnetic (EM) and magnetometer



Sample No.

TABLE 2
SAMPLE SUMMARY
WATERMAIN HYDRANT SAMPLING PROGRAM
UNION CARBIDE - REPUBLIC PLANT

WM-1

Location Description

Hydrant-1 North side of Witmer Road,
upstream of UCC Site.

Hydrant-3 North side of Rhode Island
Avenue, downstream of UCC Site.



(MAG)) over the same area. It was suspected that large
pieces of carbonaceous waste may have conductivities similar
to that of metallic deposits. The metallic deposits are
readily identified by anomalous MAG readings. The
carbonaceous waste, on the other hand, was expected to have
no influence on the MAG readings. It was anticipated that
using both the EM and MAG techniques would improve anomaly
identification by making carbonaceous and metallic deposits

distinguishable using the following identification criteria:

An EM conductivity anomaly coupled with a MAG
non-anomaly (i.e. no magnetic material detected) would

be indicative of a deposit of carbonaceous waste.
An EM conductivity anomaly coupled with a MAG anomaly
would be more representative of buried ferrous wastes

such as drums.

The surveys covered, in systematic fashion,

the 20 acre area surrounding the SWMF which is owned by UCC.

3.2.1 Methodology

A 100 foot interval sample grid spacing was

established by a licensed land surveyor prior to undertaking

10



the geophysical surveys. Easting and northing coordinates
were assigned to each location and marked by a wooden stake
for future reference. The established grid was infilled at
25-foot intervals by pacing. The 25-foot station spacing was

used for EM and MAG surveys over the entire 20 acres.

The shallow sensing Geonics EM31
electromagnetic instrument was chosen for the terrain
conductivity survey to map the bulk conductivity of the earth
materials to a depth of approximately 15 feet. The EM
instrumentation is designed to detect terrain conductivity by
utilizing a current flow induced in the subsurface materials
by a surface transmitter. An alternating electric current
produced in a transmitter coil generates an alternating
magnetic field. The magnetic field penetrates the ground
surface and induces current flow through the earth material
which in turn induces a secondary magnetic field. The
secondary magnetic field sensed at the receiver coil depends
on the strength of the primary field, current frequency,
distance between transmitter and receiver coils (factors
considered constant for the EM31), and the presence of a
conductive body. The EM31 is portable, permitting data to be

gathered simply as the instrument is moved across the Site.
The Geonics EM31 instrument has transmitter

and receiver coils separated by a rigid boom 3.6 meters

(11.8 feet) in length. The device reads in milliSiemen per

11



meter (mS/m). Generally, the conductivity readings obtained
with the EM31 will vary smoothly from one region to another.
In some cases however, an edge effect (due to fences,
powerlines, etc.) may be seen in which the readings vary
rapidly with position and are no longer a good indicator of
terrain conductivity. The inphase component of the magnetic
field is significantly more sensitive to large metallic
objects than the quadrature-phase component. The Geonics
EM31l is typically best suited for determining the location of
buried steel containers. However, large pieces of
carbonaceous waste may have conductivities similar to those
expected from buried drums making data interpretation

difficult if the EM31l is used alone.

Magnetometers can also be utilized to detect
perturbations in the geomagnetic field created by buried
ferromagnetic objects such as steel drums. The most common
instruments currently in use are the gradiometric and the
proton precession magnetometers. The proton precession
magnetometer typically measures the magnetic susceptibility
of the total field. That is to say that it is capable of
sensing both the vertical and horizontal field components.
The gradiometric magnetometer (MAG) has the advantage in
being able to sense the vertical field while remaining
relatively insensitive to the horizontal field component.
This feature allows the instrument to sense subsurface
targets in the presence of anthropogenic interferences such

as steel fences.

12



Based upon this advantage, the McFar fluxgate
MAG selected for use in the survey work at the Site. The MAG
is portable, permitting data to be collected rapidly and
cohtinuously as the operator and the instrument move across
the land surface. In soil with minimum interference,
individual typical steel containers such as 55-gallon drums

can easily be detected to a depth of 10 feet.

A computer aided "nearest neighbor" mapping
package was used to store, manipulate and present the EM and
MAG data. The nearest neighbor package is the simplest
search method that finds the nearest neighboring data point,
in an Euclidean distance sense, regardless of their angular
distribution around the point being estimated. This method
is fast and satisfactory if control points (instrument
readings) are distributed in a comparatively uniform pattern
and is based on the idea that a nearby observation point is a
better estimate of the value of a point on a surface than a
more distant one, and that a small number of nearest control
points provide essentially all the information that is

relevant to the estimate.

3.2.2 Results of the EM Survey

Plan 1 represents the EM inphase component
values collected during the survey at the Site. Data

obtained during the EM survey are presented in Appendix A.
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Underground conductors are prevalent
throughout the Site as evidenced by the large fluctuations in
the data that occur over relatively short distances.
Background readings obtained along the southern boundary of
the Site (off the grid) averaged 30 mS/m. Due to the large
and continuous degree of change over the Site, it is apparent

that the EM Survey has been of limited value.

As discussed previously in Section 3.2.1, the
inphase component of the magnetic field is typically
significantly more sensitive to large metallic objects than
the quadrature-phase component. However, no variation in the
inphase and quadrature-phase component was observed in the
field during the survey at the Site. This deviation has been
attributed to the extensive deposits of carbonaceous wastes
present which have masked the possible response of the EM31
to metal. Therefore, the locations of potential buried drums

could not be identified under EM survey.

3.2.3 Results of the MAG Survey

The results of the MAG survey conducted at
the Site are presented on Plan 2. Data obtained during the

MAG survey are presented in Appendix B.
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Typical background levels on the order of
10,500 gammas were obtained for the MAG survey. The results
of the MAG survey indicated 29 areas of response, as shown on
Plan 2. At each of these locations, the MAG survey crew
collected additional readings in the field to pinpoint the
location having the highest MAG reading in thé vicinity of

the area of response for future references.

These areas of magnetic highs could not be
explained by anthropogenic sources such as steel cased
observation wells, metal posts or bars and scrap metal noted
during the survey. The presence of carbonaceous waste did
not influence the MAG survey as was the case with the EM
results. Ground truthing of the MAG results was conducted
with a test pit excavation program. The results of this
program are discussed in the following section of this

report.

3.3 SITE INVESTIGATION TEST PITS

After the location of suspected metal areas
were identified through the geophysical surveys described in
Section 3.2, a test pit excavation program was conducted to
pinpoint the locations of buried drums, if any. Test pits
were excavated at 22 of the 29 locations which had shown MAG

readings of 15,000 gammas or more or, in one case, a negative

15



reading. Test pits were not excavated at the remaining seven
locations with high MAG readings in an effort to avoid
disturbance of the clay cap on the closed SWMF. The
identified peak MAG reading location was used as the starting

point for each excavation.

Test pits were excavated using a backhoe.
The test pits extended through the fill material to the top
of the native clay regime. Drums were encountered in only
one of the 22 test pit locations (DP-21). The locations of

all test pits are shown on Figure 3.

Materials of a metallic nature were found at
each of the test pit locations. These materials generally
consisted of large chunks of reinforced Acheson furnace
sidewall block. However, objects such as fence posts, metal
pails, wire mesh and pipe were also encountered. Appendix C
presents a summary of the stratigraphic logs from the test

pit excavation program.

Following documentation of the type of fill
encountered and other conditions such as the presence or
absence of groundwater, each test pit was backfilled with the
original material. To the extent practicable, excavated
material was replaced in the same order in which it had been

removed.

16



At location DP-21, three intact 55-gallon
drums containing waste materials were encountered. The drums
appeared to be watertight and the primary substance contained
in these drums was a solid, black, tar-like material. These
drums also contained cloth, cardboard, wood, rope and
miscellaneous trash. The test pit excavation was expanded in

the immediate area, however, no other drums were located.

After exposing the buried drums, they were
lifted out of the excavation using the backhoe. Three
samples were collected, one from each drum, and subsequently
submitted to the laboratory for selected chemical analysis.
In addition, two random samples, one consisting of a solid
black material and the other of a black tar-like material,
were collected from the excavation and submitted to the
laboratory for chemical analysis. The tar—-like material was
also submitted for selected physical analysis. The results

of these analyses are discussed in detail in Section 5.4.

Following sampling of the drums, they were
placed inside oversize salvage drums, tightly covered and
labelled. These salvage drums were then placed in the open
excavation and markers were placed next to them which
extended above ground. The entire excavation was then
backfilled with the original material in the same manner as
the other excavations. Subsequent to receipt of analytical
results, the drums were excavated and were disposed at a

permitted disposal facility.

17
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3.4 SOIL SAMPLING PROGRAM

A Soil Sampling Program was conducted in
conjunction with the test pit excavation program. As

outlined in the "Proposed Plan of Work", the Site was divided

into four sub-areas of approximately equal size. In each
sub-area, two test pits were chosen for soil sampling. (See
Figure 5.)

The sample sites were picked with the

following criteria in mind:

Location
[

Nature of the fill material

Groundwater conditions

3.4.1 Methodology

Sampling of the test pits was conducted in a
manner similar to the watermain soil (bedding) samples except
that the backhoe was not cleaned between each excavation.

The sampling tools, however, were precleaned at each location
using the rinse sequence previously described in

Section 3.1.1.1.

18
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As discussed previously in Section 3.3, test
pits were excavated through the fill material to the top of
the native clay. Then, using a precleaned sampling trowel
the exposed surface which had contacted the backhoe was
scraped clean. Composite samples of the fill material over
the entire depth of the excavation were then collected and
placed in appropriate sample containers. Sample containers
were subsequently stored in a cooler packed with ice for

later transport to the laboratory.

Two samples from each sub-area were

composited into one sample and homogenized at the laboratory

prior to analysis.

3.5 MONITORING WELL INSTALLATION

After completion of the test pit excavation
program, two locations were chosen for the installation of
shallow groundwater monitoring wells. The principle factors

of concern in the selection of well locations were:

° suitable depth of fill; and

appreciable groundwater presence.

In general, the groundwater in the fill material was observed

to be perched upon the top of the native clay strata.
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Consequently, excavations were made through the fill and into
the underlying clay to a depth which would ensure an adequate

column of water within the well for the purpose of sampling.

The locations of the monitoring wells are

presented on Figure 5.

3.5.1 Methodology

Using a backhoe which had been precleaned
with clean water, a pit was excavated to a depth believed to
be sufficient to provide at least three feet of groundwater
in the well. After excavation, each monitoring well pit was
allowed to stand for approximately two to three hours to

reach a static, or near static water level.

Well materials were prepared and assembled in
the following manner:
° A 2-foot long, #l10-slot, 2-inch diameter stainless steel
well screen was fitted to an appropriate length of

2-inch ID black steel riser pipe.
The assembled well was then cleaned inside and out by
rinsing with acetone, hexane, acetone and distilled

water.

20



A 3-foot long, 4- to 5-inch diameter geotextile filter
fabric bag was placed around the well screen and filled
with quartzite sand. This filter fabric bag was secured

to the riser pipe above the well screen.

The assembled well and sandpack was lowered into the
excavated pit and held in a vertical position to a depth
at which the static water level was at least one foot

above the top of the well screen.

° The pit was then backfilled with the excavated fill and
clay material. The fill material was placed first so it
would be sure to be situated around the well screen.

The clay was placed at the top of the well

installation.

° The well was fitted with a lockable cap and lock.

Table 3 summarizes the well installation

details. Stratigraphic and Instrumentation Logs are

contained in Appendix D.

3.6 GROUNDWATER SAMPLING

After the groundwater monitoring wells had
been allowed to stabilize for five days, they were developed
and sampled.
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Well Number

TABLE 3
WELL INSTALLATION DETAILS
UNIJON CARBIDE - REPUBLIC PLANT

OW-1-88

OW-2-88

Bottom of Bottom of
Screen Fill
(BGS) (BGE)
4.6 ft. 4.0 ft.
6.0 ft. 4.9 ft.

Static
Water Level

(BGS)
1.80 ft.

1.95 ft.



3.6.1 Methodology

Each well was purged of a minimum of
ten volumes of standing water before sampling. This was
accomplished using a peristaltic pump fitted with clean,

well-dedicated teflon tubing.

On March 22, 1988, after purging was
complete, samples for volatile analysis were collected using
a precleaned bottom-loading stainless steel bailer attached
to a stainless steel lead and nylon rope. Other samples were
collected using the same peristaltic pump and tubing which

had been used for purging.

Sample containers were subsequently stored in

a cooler packed with ice and immediately transported to the

laboratory.

Table 4 summarizes the Well Sampling

Program.
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TABLE 4
GROUNDWATER SAMPLING SUMMARY
UNION CARBIDE - REPUBLIC PLANT

One Well Total Volume

Well No. Date Volume Purged Comments

OoWw-1-88 3/22/88 .43 gal. 6.0 gal. Final water quality slightly
cloudy, colorless, trace
suspended black sediment, no
odor (initially water had a
slight petroleum-like odor).

Ow-2-88 3/22/88 0.75 gal. 7.5 gal. Final water quality clear and

colorless.



SITE CHARACTERIZATION

The overburden materials encountered during
the investigation are typical of those encountered in
previous test pit and monitoring well installation programs
conducted at the SWMF and surrounding area. In general, the
Site 1s underlain by four geologic units. These are: Fill
Material, Glaciolacustrine Clay, Glacial Till and Bedrock.
During this study, only the two uppermost geologic units were
encountered as the study did not require penetration beyond
the top of the clay strata. Descriptions of the fil] and
clay encountered during this study are presented in
Appendix C and are further discussed in the following

subsections.

4.1 FILL MATERIAL

The uppermost unit consists of Fill Material.
The Fill Material typically consists of demolition debris,
including Acheson furnace sidewall block fragments (large
chunks of material resembling reinforced concrete), wood,
ash, brick, glass and vegetation, intermixed in a black sand
to cobble-size carbonaceous matrix. Also present in the fill
matrix is gravel, sand, silt and clay. The thickness of the
Fill Material varies across the Site from O to 12.0 feet and
averages 5.4 feet (see Figure 6). The thickest fill deposits

exist along the northeast corner and in the northwest portion

23
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of the Site. No fill was encountered along the southern
segment of the Site. Information pertaining to the thickness
of fill material was generally obtained from the test pit
survey performed by UCC in June 1987. This survey included
the excavation of 75 test pits to determine the depth and
areal extent of fill material presence at the Site. The

location of the test pits are presented in Figure 7.

The northern and western limits of the fill
were not defined since the presence of fill extends onto

Niagara Mohawk and Niagara Vest property.
Generally the Fill Material is coarse and

consequently is very conducive to infiltration and

groundwater flow.

4.2 GLACIOLACUSTRINE CLAY

The Fill Material is underlain by
Glaciolacustrine Clay which generally consists of very stiff
gray to brown silty clay. Due to the fine grained nature of
this unit, the clay is a low permeable strata which acts as
an aquitard. The top of this unit is exposed along the
southern boundary of the Site and gradually slopes downwards
toward the north and northwest. During this study,

the Glaciolacustrine Clay was excavated to a maximum depth of

24
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2.7 feet. However, the Glaciolacustrine Clay is known, from
other borings on the Site, to extend almost to the top of the
bedrock formation which lies 7 to 20 feet below grade around
the SWMF. At the western end of the SWMF, the depth to

bedrock was in the 17 to 20 foot range.

It is surmised that prior to the use of the
area as a disposal facility, some of the native clay was
excavated and used for fill in other areas of the plant.
Thus, throughout the Site, pockets of clay may have been
removed. As the clay under the western portion of the site
extends to depths ranging from 17 to 20 feet deep, it is
expected that at least 10 feet of clay remains beneath the
entire western area. Thus, there is considerable separation

between the Fill Material and Bedrock.

4.3 GLACIAL TILL

Immediately overlying the bedrock, between
the clay and bedrock, there is usually a thin layer of till

(0.5 to 6 feet thick) which is also of low permeability.

The till is generally silty but can range
from clayey to sandy. Information obtained from other sites
in Niagara Falls confirms that even the sandy tills generally
contain sufficient fines (silt and clay) to maintain a low

permeability.
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4.4 BEDROCK

The bedrock beneath the Site is the Lockport
Group of the Middle Silurian System. The Lockport Group is
comprised of brownish to dark gray dolomite that is typically

medium to thick bedded and medium grained.

The upper 30 to 45 feet of the Lockport Group

is generally heavily fractured and consequently, a

significant water bearing unit.

4.5 GROUNDWATER CONDITIONS

During the course of the Site Investigation,
groundwater levels were measured periodically in the new Fill
Material monitoring wells OWl and OW2. Four rounds of
groundwater level measurements were conducted in April and
May (see Table 5). These rounds included measurement of
water levels in the two newly installed wells and in all of
the existing Site Monitoring wells. However, since the
existing overburden wells on the Site (MWl, MW2 and MW3) are
screened in native materials rather than fill, no correlation

can be made between the new and existing overburden wells.

The water level elevations of the two newly

installed fill wells reveal that the groundwater in the Fill
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TABLE 5

WATER LEVEL ELEVATIONS
UNION CARBIDE CORPORATION - REPUBLIC PLANT

Well Number

OW1-88

Ow2-88

Top of Casing
Elevation

{feet AMSL)

605.38

599.21

Date

4/26/88
4/29/88
5/02/88
5/09/88

4/26/88
4/29/88
5/02/88
5/09/88

Water Level
Elevation

(feet AMSL)

599.46
599.56
599.60
599.38

592.71
592.78
593.04
592.52



Material is lower in the northern portion of the Site around
OW2 and higher in the southern portion around OWl. The
difference in groundwater elevations between the wells is on
the order of six to seven feet which is consistent with the
change in ground surface elevation between the wells. Based
on the difference in groundwater elevations between the
wells, the groundwater gradient is approximately

0.01 foot/foot in a northerly direction. U.S. Department of
the Interior Niagara Falls Quadrangle indicates a surface
elevation in the range of 595+ feet AMSL in the vicinity of
the Niagara-Mohawk property, north of the UCC Site. This
area has been observed to be in swampy condition with
standing water and bullrushes. The measured water levels of
OW-2 are in the range of 592 to 593 feet AMSL. It is thus
possible that the swampy area may be an area of groundwater

discharge to the surface.

4.6 SURFACE WATER CONDITIONS

Surface water ponding has occurred in the
southwest corner of the Site as a result of the installation
of the watermain berm. At the time of the closure of the
SWMF it was assumed that some of the surface water runoff
would continue to drain unabated to the southwest without
problem. However, the watermain berm has effectively created

a dam which retains the runoff in a relatively small area.
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Once the overburden materials above the clay strata become
saturated, water ponds on the surface in this area. At the
time of the Site Investigation (April) the depth of surface
water in this area was approximately 6-8 inches. It was
noted that during the drier, warmer seasonsg of the year,
surface water accumulation was considerably less however the

ponded area never completely dried up.
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5.0

ANALYTICAL RESULTS

Sampling procedures for the various programs
conducted during this investigation have been described in
Section 3.0. The locations of all monitoring points have
been presented previously on Figure 3. The subsequent
subsections present and discuss the analytical data collected

under this investigation.

5.1 WATERMAIN INSTALLATION PROGRAM GRAB SAMPLES

Water, soil and tar samples were collected
from an excavation during the June 1987 watermain
installation program described in Section 2.0. During
excavation, grab samples were taken at location "A", shown
previously on Figure 2. The excavation had been open for an
unknown amount of time before sampling. Volatile compounds
may have volatilized from the excavation before samples were
taken. Also, the collection protocols were not recorded.
Due to these reasons, the samples taken at location "A" have
been included for qualitative purposes only, but should not

be assumed to be representative of in situ conditions.

The results of the soil, water and tar
samples are contained in Appendix I. Soil sample results are
from analyses of Toxicity Characteristic Leaching Procedure

(TCLP) extracts.
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No priority pollutant volatile organics,
pesticides or PCBs were detected in the water or soil
samples. Analyses for petroleum products detected tar primer
in the water, soil and tar samples. Various metals were
detected in the water and soil samples. The metals
concentrations in the water were below the applicable New
York State groundwater standards except for manganese which
was reported at a concentration of 1.86 ppm. The New York
State (NYS) Groundwater Quality Standard for manganese is
0.3 ppm, for Class GA waters (source of potable water

supply) .

Various Polynuclear Aromatic Hydrocarbons
(PAHs) were also detected in water and soil samples. Of the
PAHs detected, only fluoranthene (detected at 321 ppb) has an
established standard (EPA Water Quality Criteria - 42 ppb).
There is no NYS Groundwater Quality Standard established for

fluoranthene.

5.2 WATERMAIN INVESTIGATION

As stated previously, soil and water samples
were collected from in and around the watermain installation
to determine what, if any, impact the presence of waste

materials on the UCC Site has had on the city watermain.
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Soil samples were collected from TP-1
to TP-4, upstream of the Site and from TP-5 to TP-8,
downstream of the Site. One field duplicate sample (TP-9)
was also collected from location TP-4. As summarized on
Table 1, presented previously, material encountered in the
test pit excavations consisted of pipe bedding and red-brown
(imported) clay. The soil samples collected from each
individual test pit were composites of the clays in direct

contact with the pipe bedding.

Table 6 summarizes the compounds that were
detected in the watermain soil samples. Appendix E presents
the laboratory results for the soil samples and a summary of
the analytical Quality Control (QC) review conducted on the
data. On the basis of the reported data and QC review, the
data presented on Table 6, with the exceptions noted below,

are valid and acceptable for assessment purposes.

Analyses of the field duplicate samples

(TP4/TP9) produced data that were generally comparable with
the exception of a relatively small, acceptable deviation in
nitrite concentrations and a significant deviation for
benzene. Reported benzene concentrations for TP4 and TP9
were 53,000 ppb and 1,300 ppb, respectively. 1In order to
confirm the presence or absence of benzene and investigate
the duplicate data anomaly, Test Pits TP2, TP4 and TP6 were

re-excavated and resampled as described previously in
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Section 3.1.1. As was also discussed in Section 3.1.1 a
composite soil sample was collected (TP1l0) from the clay
stockpile (source of imported clay) located at the Town of
Niagara garage. The confirmatory test pit samples were
analyzed for benzene and the results are summarized on
Table 6. Complete analytical reports for these samples are

presented in Appendix E.

A review of the data indicates that the
presence of benzene was confirmed with consistent
confirmatory data at locations TP2 and TP6. Benzene was not
detected in the sample (TP10) from the clay stockpile, hence
the source of the benzene cannot be confirmed. However, it
should be noted that the samples collected from around the
bedding material were not in contact with Site soils and
therefore, it is concluded that the site is not the source of

the benzene detected in these samples.

Benzene was not detected at a quantification
limit of 100 ppb in the confirmatory sample from TP4 and the
laboratory duplicate for this sample. The initial samples at
this location were reported to have concentrations of
53,000 ppb and 1,300 ppb for benzene. This indicates that
the soil matrix is not homogeneous, an observation that was
substantiated during the collection of the composite
stockpile soil sample, and may explain why benzene was not

detected in the stockpile sample (TP10). The sample
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collected at the stockpile was also only taken from the
remaining portion of the stockpile and not of the same
material that was brought to the UCC Site and the results are

therefore somewhat inconclusive.

The presence of benzene could be due to other
factors such as fuel spillage from the equipment used to

install the watermain or other such possibilities.

The maximum allowable holding period
established for nitrite in water covered by USEPA and
Standard Methods is 48 hours. The leachate from the soils
were analyzed with 48 hours of leaching with deionized water,
however, the analyses were conducted more than 48 hours after
sample collection. The presence of oxidizing or reducing
agents in the sample matrix could possibly affect conversion
of nitrites to nitrate or ammonia, respectively. As the
overall effects on nitrite concentrations cannot be
adequately determined, it is recommended that the reported

nitrite data be used for qualitative purposes only.

All test pit samples, including both upstream
samples and downstream samples, exhibit similar
characteristics (i.e. detected parameters exhibit comparable
levels of concentrations) with two exceptions. In TP-4,
fluoranthene, pyrene and benzo(b)fluoranthene were detected
at concentrations of 1,300, 1,300 and 2,500 ppb,
respectively. These parameters were not quantifiable
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(quantification limit of 660 ppb) in any of the other test
pit samples. Benzene was detected in six of the eight test
pits, at concentrations ranging from 880 ppb to 2,100 ppb
(benzene concentration of 53,000 ppb at TP4 was previously
discussed). Benzene was not quantifiable at a concentration
of 800 ppb in the remaining two test pits (TP-3 and TP-7). A
comparison of the data summarized on Table 6 to the data
collected under the Soil Sampling Program is subsequently

presented in Section 5.3.

5.2.2 Watermain Hydrant Sampling

Water samples were collected from two
hydrants (No. 1 and No. 3) situated along the watermain which
passes through the Site. Hydrant No. 1 is located upstream
of the Site and hydrant No. 3 is located downstream of the
Site (see Figure 3). One sample, WM-1l, was collected from
hydrant No. 1 and two samples WM-3 and WM-4 (duplicate
sample) were collected from hydrant No. 3. These samples
were analyzed for the same compounds as the watermain soil
samples. In addition, analyses of soluble iron and soluble

zinc were performed.

Table 7 summarizes the compounds that were
detected in the watermain water samples. Complete laboratory

results are contained in Appendix E.
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TABLE 7

SUMMARY OF COMPOUNDS DETECTED
WATERMAIN HYDRANT SAMPLING, JANUARY 1988
UNION CARBIDE CORPORATION - REPUBLIC PLANT

Quantifiable
Compound Units WM-1 WM—-3 / WM-4%* Limit
Wet Chemistry
TKN ppm 0.33 0.14 / 0.19 0.01
Sulfate ppm 15 16 / 15 2.0
Metals
Total Potassium ppm 1.36 1.83 / 1.26 1.00
Volatiles
Chloroform ppb 14 17 / 17 5
Bromodichloromethane ppb 8 10 / 10 5

* = Duplicate Samples



#

A review of the detected compound
concentrations summarized on Table 7, indicates that the
water quality in the watermain downstream of the Site is
essentially identical to the water quality measured upstream
of the Site. There were only five compounds detected in the
water samples: TKN, sulfate, total potassium, chloroform and
bromodichloromethane. All five compounds were present in
both the upstream sample and downstream sample at similar

concentrations.

Of thg five compounds detected, three of the
compounds were present in watermain soil samples: TKN,
sulfate and total potassium. Chloroform and
bromodichloromethane which were present in the watermain
water samples at maximum concentrations of 17 ppb and
10 ppb, respectively, were not detected in the watermain soil
samples. The only volatile organic compound detected in the

watermain soil samples was benzene.

Since the watermain water quality was
essentially the same at both the upstream and downstream
locations, and, the volatile organic compounds present in the
watermain water samples were not detected in the watermain
soil samples, it is concluded that the materials used to
construct the watermain berm have not impacted the water

quality within the watermain.
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5.3 ©SOIL SAMPLING PROGRAM

As discussed in Section 3.4, eight soil
samples were collected from selected test excavations, and
composited into four analytical samples at the laboratory.
(pp-1/DP-12, DP-2/DP-11, DP-3/DP-8 and DP-6/DP-7). Each of
these composite samples represent a quadrant of the Site as

shown on Figure 5.

As presented on Figure 5, the four gquadrants
are oriented in an east-west direction. The northernmost
quadrant covers the area of maximum fill material thickness
and the southernmost quadrant covers the area of minimum fill
material thickness. The thickness of the fill material was

presented previously on Figure 6.

The composite soil samples were analyzed for

the following compounds:

- Ammonia

- Nitrite

- Total Kjeldahl Nitrogen (TKN)
- Total Recoverable Phenols
- Diethyl Sulfate

- HSL Volatile Organics

- HSL Semi-Volatiles

- HSL Pesticides and PCBs

- Priority Pollutant Metals
- Cyanide

- Total Potassium

- Total Iron
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Table 8 summarizes the compounds that were
detected in the composite soil samples. Complete laboratory

results are contained in Appendix F.

Initially, the metals analyses for the
composited soil samples included only total potassium, total
iron and total zinc. These samples were subsequently
analyzed for the complete list of priority pollutant metals.
Consequently, duplicate results for total zinc appear on

Table 8.

Ammonia, nitrite, TKN and diethyl sulfate
were detected in all of the composite samples at maximum
concentrations 2.3, 0.25, 3.3 and 62 ppm, respectively.
Total recoverable phenols were detected in composite
samples DP-2/DP-11 and DP-3/DP-8 at a concentration of
0.006 ppm but were not quantifiable at a concentration of

0.005 ppm in the other two composite samples.

Acetone was detected in composite samples
DP2/DP11 and DP3/DP8 at concentrations of 190,000 ug/kg and
53,000 ppb, respectively. Acetone was not quantifiable at a
concentration of 8,000 ppb in the other two composite samples
or in the trip blank and lab blank. Acetone was not detected
in any other sampling programs conducted during this
investigation (i.e. watermain soil and water sampling,

groundwater sampling and drum sampling). In order to confirm
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the presence or absence of acetone, composite soil samples
were recollected from locations DP2/DPl1l and DP3/DPS8
following the same protocols as described previously in
Section 3.4.1 and analyzed for acetone. The confirmatory
results are summarized on Table 8 and complete analytical

reports are presented in Appendix E.

A review of the data indicates that acetone
was not detected at a quantification limit of 500 ppb in the
confirmatory composite soil sample DP2/DP1l1 or DP3/DPS8.

Since acetone was not detected in the confirmatory samples or
in any other sampling programs conducted during this
investigation, the initial presence of acetone is probably

attributable to field and/or laboratory contamination.

There were a total of 14 semi-volatiles
detected in the composite soil samples ranging in
concentrations from 3,300 ppb to 750,000 ppb. Of the
14 compounds detected, nine compounds corresponded with
compounds detected in the leachate from the sample collected
at location "A" and seven compounds corresponded with
compounds detected in surface soil samples collected from the
slopes of the SWMF as part of the SWMF Site
Investigation(l). A summary of the corresponding
parameters between the three sets of samples is presented

below:
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Corresponding Semi-Volatiles

Composite 1987 SWMF Soil Samples Sample "A"
Parameters Soil Samples Site Investigation Leachate

Acenaphthylene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene

b

XXX X

Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-CD)pyrene
Benzo(g,h,i)perylene

KX X X X X X XX
X X X X X X X X X XX

<X X

In addition to the semi-volatiles, a majority
of the metals detected in the composite soil samples also
correspond to the metals detected in the leachate from the
sample collected at location "A" and the surface soil samples
collected from the slopes o0f the SWMF as part of the SWMF
Site Investigation(l). A summary of the corresponding
parameters between the three sets of samples is presented

as follows:

Corresponding Metals

Composite 1987 SWMF Soil Samples Sample ."A"

Parameters Soil Samples Site Investigation Leachate
Arsenic X X

Chromium X X X
Copper X X X
Nickel X X X
Zinc X X X
Lead X X
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Based upon the above comparisons and the data
presented on Table 8, it is concluded that the fill material
(composite samples) sampled under this investigation exhibits
levels of PAHs that are above background levels and

consistent with the material disposed of within the SWMF.

There were a total of five pesticides
detected in the composite soil samples: aldrin; alpha-BHC;
beta-BHC; gamma-BHC; and, heptachlor. Concentrations ranged
from 0.112 ppm to 1.54 ppm. Of the five compounds detected,
only heptachlor and gamma-BHC were analyzed in the leachate
from the sample collected at location"A". Heptachlor was not
detected at a quantification limit of 0.50 ppb and gamma-BHC
was not detected at a quantification limit of 0.10 ppb. Of
the five compounds detected, only beta-BHC was detected in
surface soil samples collected from the slopes of the SWMF as

part of the SWMF Site Investigation(l).

A comparison of the data summarized on
Table 8 to that summarized previously on Table 6 yields the

following observations.

Ammonia, nitrite, TKN, total recoverable
phenols and diethyl sulfate were detected in both the
watermain soil samples and the composite soil samples. Also,
with the exception of chromium and selenium, similar metals
were detected in both the watermain soil samples and the

composite soil samples.

41



Fluoranthene, pyrene and benzo{(b)fluoranthene
were the only semi-volatiles detected in the watermain soil
samples at location TP-2. A total of 14 semi-volatiles,
including the three discussed above, were detected in the
composite soil samples. The concentrations of fluoranthene,
pyrene and benzo(b)fluoranthene in the composite samples are
approximately one to two orders of magnitude higher than in
the watermain soil samples. It should be noted that during
the watermain soil sample collection in TP-2 the excavation
filled with water, thus the presence of these three
parameters may be attributed to the sloughing of residual
waste contamination from the sidewalls of the excavation into

the test pit.

Benzene was detected in the watermain soil
samples at a maximum concentration of 53,000 ppb. Benzene
was not detected in any of the composite soil samples or in

any other sample ever collected at the UCC Site.

Based on the above comparisons, it can be
concluded that the waste material has not impacted the
imported clay material used to construct the berm for the
watermain. It is further concluded that contaminants present
in the clay berm material, especially benzene, are not site

related.
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5.4 WASTE DRUM SAMPLE

At site investigation test pit DP-21, three
drums of waste materials were encountered. Materials within
the drums and the soils in the surrounding excavation
consisted of a black, tar-like solid. It was suspected that
this waste material was an altered form of an impregnating

compound (Code 88) formerly used at the UCC facilities.

One sample from each drum plus two random
samples from the excavation, one consisting of a solid black
material and the other of a black tar-like material, were
collected and were analyzed for the following parameters

using EP Toxicity extraction procedures:

- Components of tar pitch
- Diethyl sulfate

- Fur fural

The tar-like material was also submitted for

the following physical testing:

- softening point
- percent guinolline insoluble
- percent toluene insoluble

- percent coking value
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5.4 WASTE DRUM SAMPLE

At site investigation test pit DP-21, three
drums of waste materials were encountered. Materials within
the drums and the soils in the surrounding excavation
consisted of a black, tar-like solid. It was suspected that
this waste material was an altered form of an impregnating

compound (Code 88) formerly used at the UCC facilities.

One sample from each drum plus two random
samples from the excavation, one consisting of a solid black
material and the other of a black tar-like material, were
collected and were analyzed for the following parameters

using EP Toxicity extraction procedures:

- Components of tar pitch
- Diethyl sulfate

- Fur fural

The tar-like material was also submitted for

the following physical testing:

- softening point
- percent quinolline insoluble
- percent toluene insoluble

- percent coking value
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Table 9 summarizes the results of these
analyses and also previous analyses of Code 88 material.
Complete laboratory reports for all waste material analyses

are contained in Appendix G.

The previous analyses of Code 88 material
were conducted on November 20, 1987. This material contained
toluene, m/p-xylene and o-xylene at concentrations of 8.48,
28.2 and 27.8 ppb, respectively. Total recoverable phenol,
ammonia, diethyl sulfate and furfural were also detected at
concentrations of 0.009, 0.12, 89 and 22.7 ppmnm,

respectively.

The three drum samples contained m/p-xylene,
o-xylene, naphthalene and anthracene at maximum
concentrations of 5.11, 5.11, 23.5 and 426 ppb, respectively.
Total recoverable phenol, ammonia and diethyl sulfate were
also detected at maximum concentrations of 0.179, 60 and
186 ppm, respectively. Similar results were also recorded

for the tar-like and solid materials.

The above comparison indicates that the
material encountered in the drums and in the soils
surrounding the drums is an off-specification material which

may be an altered form of the impregnating compound Code 88.
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5.5 SITE GROUNDWATER

Two monitoring wells, OW-1 and OW-2, were
installed in test pits that encountered the perched water
table system. The pits were backfilled with the same
material that had been excavated. These wells were installed
at locations that, by visual inspection, contained larger
than average gquantities of waste in the soil. The wells were

developed and sampled five days after installation.

Sampling results for the groundwater samples
are summarized in Table 10, and complete laboratory results

are contained in Appendix H.

Total recoverable phenols were detected in
well OW1l-88 at a concentration of 0.044 ppm but not detected
in well OW2-88 at a quantifiable limit of 0.005 ppm. The New
York State (NYS) Groundwater Quality Standard, for Class GA
waters (source of potable water supply), for total
recoverable phenols is 0.001 ppm. This level is based upon
the prevention of organoleptic (taste) effects. Total
recoverable phenols were detected in two of the four
composite soil samples. Total recoverable phenols were also
detected in the groundwater during the SWMF Site
Investigation(l) st levels that exceeded the standard of
0.001 ppm. The other wet chemistry parameters, ammonia,

nitrite, TKN or diethyl sulfate, which were detected in the
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TABLE 10

SUMMARY OF COMPOUNDS DETECTED
GROUNDWATER MONITORING PROGRAM
MARCH 1988
UNION CARBIDE CORPORATION - REPUBLIC PLANT

Field Quantifiable
Canpound Units OW1-88 Ow2-88 Blank Limit

Wet Chemistry

Total Recoverable Phenols ppm 0.044 BQL (BQL) - 0.005
PCBs and Pesticides

Alpha-BHC ppb 0.52(BQL) BQL - 0.50
Base/Neutral Extractables

Phenanthrene ppb 14 (14) BOL BOL 10
Fluoranthene ppb 13 (10) BOL BOL 10
Pyrene ppb 12 (BQL) BOL BQL 10
Metals

Soluble Arsenic ppm 0.013(0.014) BQL BQL 0.005
Soluble Zinc ppm 0.06 0.12(0.12) BQL 0.05

BQL = Below Quantifiable Limits
Indicates Laboratory Duplicate

—
-
i



composite soil samples, were not analyzed for in the

groundwater.

Alpha-~BHC was detected in well OW1l-88 at a
concentration of 0.52 ppb but was not detected in well OW2-88
at a quantifiable limit of 0.50 ppb. The NYS Groundwater
Quality Standard, for Class GA waters (source of potable
water supply), for alpha-BHC is not detectable by analytical
determination. Alpha-BHC was detected in the one groundwater
sample at only 0.02 ppb greater than the detection limit
making its presence suspect particularly in view of the fact
that it was not detected in the duplicate. Alpha-BHC was
detected in the four composite samples collected during this
investigation. The other pesticides, aldrin, beta-BHC,
gamma-BHC and heptachlor, which were detected in the
composite soil samples, were not detected in the

groundwater.

Phenanthrene, fluoranthene and pyrene were
detected in well OW1l-88 at maximum concentrations of 14, 13
and 12 ppb, respectively. These compounds were not detected
in well OW2-88 at quantifiable limits of 10 ppb. There are
no NYS Groundwater Quality Standards available for these
three compounds. Phenanthrene, fluoranthene and pyrene were
all detected in the composite soil samples. None of these
parameters were detected in any of the groundwater samples
collected from the existing wells sampled as part of the SWMF

Site Investigation(l).
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Soluble arsenic was detected in well OW1-88
at a concentration of 0.013 ppm but was not detected in well
OW2-88 at a quantifiable limit of 0.005 ppm. The NYS

Groundwater Quality Standard for arsenic is 0.025 ppm for

Class GA waters (source of potable water supply). The level
of arsenic detected is below this standard. Total arsenic
was detected in all of the soil composite samples. Arsenic

was not detected in any of the existing wells sampled as part

of the SWMF Site Investigation(l).

Soluble zinc was detected in wells OW1l-88 and
OW2-88 at concentrations of 0.06 and 0.12 ppm, respectively.
The NYS Groundwater Quality Standard for zinc is 5 ppm for
Class GA waters (source of potable water supply). The levels
of zinc detected are significantly less than the standard.
Total zinc was detected in all of the composite soil samples
and in various existing wells sampled as part of the SWMF

(1)

Site Investigation

Based on the analytical data collected, it is
concluded that the waste material is the probable source of
contaminants in the groundwater. However, the concentrations
of chemicals detected in the groundwater are relatively low
and are all below applicable standards, with the exception of
total recoverable phenols (standard based on taste effects)
and possibly alpha-BHC (0.02 ppb above the detection limit

and standard is set at less than detection limit). It is
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further noted that the groundwater gquality in the area of
OW2-88, which is located in fillvmaterial and is downgradient
of OW1-88, is essentially free of impact. Both wells monitor
groundwater in direct contact with the waste material. It
can be reasonably concluded, therefore, that groundwater
downgradient of the Site will be of better quality than at
OW2~-88, due to attenuation and dilution, and will also be

essentially free of impact.
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PUBLIC AND ENVIRONMENTAL HEALTH ASSESSMENT

To evaluate the potential chemical impact on
public health and the environment it is necessary to identify
the Site related chemicals present at significant
concentrations, the media contaminated and the potential
exposure of receptor organisms. The Public Health Assessment
evaluation will generally follow the EPA "Superfund Public
Health Evaluation Manual®” (the Manual){2), Because the
small size and industrial nature of the Site severely limits
potential wildlife exposure, the Environmental Assessment
will be limited to a brief comment on potential effects on

wildlife.

6.1 PUBLIC HEALTH ASSESSMENT

6.1.1 Selection of Indicator Chemicals

A limited number of chemicals were reported
in media at the Site, therefore it was not necessary to apply

the selection process described in the Manual.

The metals concentrations reported in soils
were within the normal range of concentrations of metals in
soil as published by Baker, et al(3). Since metal
concentrations are within natural ranges, metals in soils

will not be further evaluated.
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Benzene, polynuclear aromatic hydrocarbons
(PAHs), and pesticides are the only organic chemicals of
concern, the presence of which are reported consistently in

soil samples from the Site.

Benzene was reported in the soil samples
collected along the watermain. Benzene was not reported in
samples of water from the monitoring wells on Site or in any
of the composite soil samples collected. The presence of
benzene was concluded to be the result of contamination
external to the Site (see Section 5.3). Conseguently,

benzene will not be assessed as an indicator chemical.

Acetone was reported in two of the four
original composite soil samples. Acetone was not detected
in confirmatory samples of the two composites nor was it
detected in any other sampling programs conducted during this
investigation. The presence of acetone in the initial two
composite samples was concluded to be attributed to field
and/or laboratory contamination (see Section 5.3).
Conseguently, acetone will not be assessed as an indicator

chemical.
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6.1.2 Exposure Pathways and
Exposure Point Concentrations

The Site is a controlled access (fenced)
industrial property. The Site could continue to be used for
industrial purposes. On-Site exposure would therefore be
limited to industrial workers. Since the groundwater within
the Fill material is not available for contact, the only

on-Site point of contact is contaminated soil.

The chemicals of concern in the surface soil
are PAHs and pesticides. None of the chemicals are volatile,
therefore vapor exposure is not a concern on or off-Site.

However, dust can be carried off-Site.

Off-Site migration of contaminants could
potentially occur through surface water runoff, groundwater
migration and airborne vapor or dusts. The Site Fill
material is comparatively permeable and groundwater will move
laterally through the Fill toward the north; possibly
discharging to the surface water exposure along the Niagara

Mohawk property.

Surface water from this northerly area
historically drained through the Republic Plant by way of a
drainage swale. The drainage swale water was sampled in 1984

and was determined to be clean, except for
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1,2-dichlorobenzene which was present at a concentration of
8.44 ppb. This concentration is approximately 2 orders of
magnitude lower than the EPA proposed Recommended Maximum
Contaminant Level (RMCL) of 620 ppb. The sampling point was
located approximately 300 feet west of the SWMF boundary at
the intersection of the access road and the swale as shown on
Figure 2 (SW-1-84). Since 1,2-dichlorobenzene has not been
detected in any of the site soil or water samples, it was
probably not site related. Since the Rebublic Plant site
compounds were not detected in the surface water sample, any
groundwater discharge to the north has had no impact on the
surface water in that area. The complete surface water
sample results are contained in Appendix J. It should be
noted, as discussed in Section 4.4, that the construction of
the watermain across the UCC property has effectively created
a dam which retains runoff from the UCC property in a

relatively small area.

The vertical movement of groundwater from the
perched water table downward toward the bedrock is severely
limited by the Glaciolacustrine Clay layer. In any case, if
the perched water in the Fill enters the main groundwater
flow in the bedrock formation, the ultimate exposure point
for groundwater would be the PASNY reservoir and Niagara
River because groundwater from the bedrock formation enters
the PASNY conduits near the Site. As discussed previously in

Section 5.5, the concentrations of chemicals detected in the
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groundwater are relatively low and all are below applicable
standards, with the exception of total recoverable phenols

for which the standard is based on taste effects.

In summary, the potential human exposure

pathways are:

On~Site Worker: Surface soil (contact, dust inhalation and

inadvertent ingestion)
Off-Site: Nearby Residents: Dust inhalation

General Population: Consumption of fish and water
from the PASNY reservoir and

Niagara River

A special concern was the possible
contamination of the water in the City watermain that
traverses the Site. Chemical levels in upstream and
downstream water samples were essentially the same which
confirms that the above ground placement of the watermain

precludes any impact from the on-Site chemicals.

An on-Site worker could be exposed to surface
soil due to dermal contact, inhalation of dust and/or
inadvertent ingestion due to hand to mouth contact,

cigarettes, food, etc. Using the adult soil exposure
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estimate published by Kimbrough et a1(4) of 0.1 gm per

day and assuming: 1) a worker woﬁld spend a significant part
of an 8-hour work day in this area once every two weeks for
20 years, and 2) that conditions exist 50% of the time which
allow significant soil exposure (frozen ground, snow cover
and other weather conditions prevent soil exposure in cold
months), a worker weighing 70 kg (155 1lbs) would be exposed
to an average 0.3 gm of soil per day. This soil exposure and
the resulting chemical exposures are summarized in Table 11.
Because the carcinogenic PAHs account for the preponderance
of the potential risks from PAH exposure, only the

carcinogenic PAHs and pesticides are evaluated in Table 11.

Off-Site exposure to indicator chemicals in
groundwater is judged to be insignificant for the following
reasons. The migration of the water through soil would
result in significant attenuation due to adsorption. The
resulting low (to non-detectable) concentrations, when
combined with the fact that only a small volume of water
would reach the PASNY conduit, would be diluted by many
orders of magnitude. The resulting concentration would be of
no health consequences. The potential for groundwater
discharge into the surface water pond area north of the Site
is also not of concern due to the fact that the groundwater
is essentially clean and sampling of the surface water has

shown it also to be essentially clean.
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TABLE 11

WORKER EXPOSURE TO SURFACE SOILS
AND INDICATOR CHEMICALS

(1)

Indicator Concentration Worker's
Chemical in Soil mg/kg Daily Exposure
(2) (3) Cancer(4)
Soil mg Chemicals mg Risk
-5 -5
Benzo(a)anthracene 315 0.3 4.5 x 10 1.1 10
-5 -6
Chrysene 100 0.3 3.0 x 10 4.8 10
-5 -5
Benzo(b)fluoranthene 283 0.3 8.5 x 10 1.9 10
-6 -5
Benzo(k)fluoranthene 26 0.3 7.8 x 10 1.1 10
=5 -5
Benzo(a)pyrene 302 0.3 9.1 x 10 1.4 10
. -8 -7
Aldrin 0.161 0.3 4.8 x 10 5.5 10
-7 -7
Alpha-BHC 0.382 0.3 1.1 x 10 1.2 10
-8 -8
Beta-BHC 0.135 0.3 4.1 x 10 7.3 10
-7 -7
Gamma-BHC 0.877 0.3 2.6 x 10 3.4 10
-8 -7
Heptachlor 0.193 0.3 5.8 x 10 2.0 10
-5
Total 6.6 10
NOTES:
(1) Average of four composites.
(2) Based in assumption in text.

(3) Concentration on soil x Daily Exposure to soil.

(4) Based on Potency Factor (oral route).
route is used because the inadvertent ingestion accounts for the major

exposure to soil at all ages.

Exhibit C-4 in the Manual.

Oral



The off-Site exposure to dust can be
estimated by assuming the average dust concentration in the
air to be 0.0525 mg/m3. This is the annual geometric
mean for 1976 - 1986 of suspended particulate level in the
Niagara Falls area. Using a conservative estimate that half
the dust in a near off-Site area originates on Site and that
any home is downwind 10 percent of the time, the average
concentration of dust from the Site in off-Site air would be
0.0026 mg/m3. Assuming: 1) an individual inhales
20 m3 per day, 2) lives in the area 35 years,

3) spends 12 hours at home each day, and 4) that 50 percent
of the PAH on the inhaled dust is absorbed, the effective
soil exposure for an individual is 0.0065 mg. For a 70 kg
adult, the daily soil exposure would be 0.000093 mg/kg.

Table 12 summarizes this soil exposure and the resulting

exposure to carcinogenic PAHs and pesticides.
It should be noted that there are only a

limited number of houses (estimated 70) within 1000 feet of

the identified waste deposition area.

6.1.3 Risk Assessment

When developing maximum contaminant levels
(MCL) for drinking water, EPA stated "the target reference

risk range for carcinogens is 1074 to 106", and
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further states "EPA considers these to be safe levels and
protective of public health"{3), gince this acceptable
risk range is applied to the drinking water for the general
population, it is considered a very conservative range for
the assessment of the potential risks to a comparatively
small population of workers or neighbors which are the

potential receptors for this Site assessment.

Tables 11 and 12 present the estimated cancer
risk based on the EPA Potency Factors presented in the
Manual. The risk levels are based on worst case assumptions
and provide a very conservative evaluation. Since these
worst case estimates are all below a 1 x 107® rigk level
for neighbors and within the acceptable range of 1074 to
107® for the workers, the estimated risks are considered
acceptable with a wide margin of safety for the small

populations potentially exposed.

6.1.4 Summary and Conclusion

On-Site exposure of workers to surface soils
and off-Site exposure to neighbors to dust from surface soils
are the only complete pathways of exposure. Using worst case
estimates for exposure, the estimated exposure will result
in a calculated risk estimate that is well within levels of

acceptable risk.
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TABLE 12

ESTIMATED EXPOSURE OF OFF-SITE RESIDENTS
TO ON-SITE SURFACE SOIL

(1)

Indicator Concentration Resident's Daily
Chemical in Soil mg/kg Daily Exposure
(2) (3) Cancer(4)
Soil mg Chemicals mg Risk
-8 -7
Benzo(a)anthracene 315 0.0065 2.9 x 10 3.2 x 10
-9 -8
Chrysene 100 0.0065 9.3 x 10 1.0 x 10
-8 -7
Benzo(b)fluoranthene 283 0.0065 2.6 x 10 2.9 x 10
-9 -8
Benzo(k)fluoranthene 26 0.0065 2.2 x 10 2.4 x 10
-8 -7
Benzo(a)pyrene 302 0.0065 2.8 x 10 3.1 x 10
- -9 -8
Aldrin 0.161 0.0065 1.0 x 10 1.1 x 10
-9 -8
Alpha-BHC 0.382 0.0065 2.5 x 10 2.8 x 10
-10 -9
Beta-BHC 0.135 0.0065 8.8 x 10 1.6 x 10
-9 -9
Gamma-BHC 0.877 0.0065 5.7 x 10 7.7 x 10
-9 -9
Heptachlor 0.193 0.0065 1.3 x 10 4.4 x 10
-6
Total 1.0 x 10
NOTES:

(1) Average of four composites.

(2) Based in assumption in text.

(3) Concentration on soil x Daily Exposure and assumes individual weighs 70 kg.
(4) Based on Potency Factor (oral route). Exhibit C-4 in the Manual. Oral

route is used because the inadvertant ingestion accounts for the major
exposure to soil at all ages.



6.2 ENVIRONMENTAL EXPOSURE

The Site is in an urban area essentially
surrounded by industrial plants and residential areas.
Although wildlife, such as upland birds, ducks and deer have
been observed to enter the Site, it is not well suited as a
wildlife habitat. Cover and food sources are limited and the

ponded water is shallow, especially in drier periods.

Regardless of the number of animals and/or
birds that would freguent the Site, the acute and subchronic
toxicity levels, the comparatively low concentrations of Site
related chemicals to which the wildlife could be exposed, and
the limited time that the wildlife would spend on the Site

preclude any potential adverse impacts on health.

The prohibition of hunting within city
boundaries and the limited area involved limits the potential
for using exposed wildlife for food. The limited exposure
to wildlife containing Site-related chemical residues
precludes the human consumption of unacceptable dose levels

of Site-related chemicals.

In summary, the available information would
indicate that wildlife would not be impacted by on-Site
chemical residues in surface soils and surface water. The

potential for human consumption of meat from wildlife
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precludes unacceptable exposure to Site-related chemicals due

to consumption of game birds or animals from the Site area.
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CONCLUSIONS AND RECOMMENDATIONS

Based upon the results of the Site

Investigation, the following conclusions and recommendations

have been formulated:

1)

The site does not pose a significant current or potential

future threat to public health or the environment.

Water gquality in the Town watermain is unaffected by the
fill material and/or berm construction material.
Contaminants in the berm construction material are not

site related.

Groundwater is essentially unaffected by the site and is
contained as a perched water zone. Discharge to surface
water is not a problem (based on chemical analysis).
Bedrock groundwater is protected by a relatively thick

clay aquitard.

Three buried drums were located during the investigation.
These drums have been removed and disposed off Site at a

permitted waste disposal facility.
On-site exposure of workers to surface soils and exposure
to off-site areas to dust from surface soils are the only

complete potential pathways of exposure resulting from
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6)

7)

8)

on-site wastes. Using worst case estimates for exposure
resulted in a calculated risk estimate that is well
within the published levels of acceptable risk for the

public.

Soils containing PAHs and pesticides are present on site.
The PAHs and pesticides detected are consistent with

results from the SWMF.

PAHs stay sorbed to soils and do not create an

unacceptable risk to public health or the environment.
As no existing or potential risk was identified at the

Site, it 1is recommended that remedial measures are not

required.
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APPENDIX C

TEST PIT SAMPLING AND DRUM

EXCAVATION SUMMARY






Site No. Coordinates
DP-1 1558 & 200W
Dp-2 2758 & 445W
DP=3 601S & 380W
DP-4 602S & 455W

*| arge chunks of material

APPENDIX C
SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVAT ION SUMMARY
UNION CARBIDE - REPUBLIC PLANT

Page 1.
Sampled Depth Description
(ft. BGS)

Yes 0-5.4 Black fine sand-size carbon material, carbon forms
(1.5+ ft.) and vegetation; some Acheson* sidewal!l block
fragments (3+ ft.), wood, fire brick and red-brown sandy
clay; trace transite, oily sheen on water surface.
(FILL) (Dry to Wet)

W/L = 5.0 ft.
5.4 - 6.4 Red-brown silty clay. (NATIVE) (Wet)
i

Yes 0 - 6.0 Black fine sand-size carbon material, carbon forms
(1.5+ ft.), vegetation, Acheson sidewall block fragments
(1+ ft.), brick and coarse angular gravel; frace
firebrick, tar-I|ike material, blue-~gray sheen on water
surface. (FILL) (Dry to Wet)

W/L = 5.5 ft.
6.0 - 6.6 Gray-brown silty clay. (NATIVE) (Wet)

Yes 0 - 6.0 Black fine sand-size carbon material, Acheson sidewal
block fragments (1+ ft.); trace vegetation, firebrick,
wood, carbon forms, glass (amber glass bottle), gray
sandy clay, oily sheen on water surface, moderate
chemical odor (mothball) dissipating with depth. (FILL)
(Dry to Wet)

W/L = 6.0 ft. R
6.0 - 7.0 Brown silty clay. (NATIVE) (Wet)

No 0 -5.7 Black fine sand-size carbon material, Acheson sidewal
block fragments (4.5 ft.), vegetaticn, carbon forms
(1.5+ ft.); trace firebrick; brown sandy clay layer with
slight chemical odor (2+ ft.). (FILL) (Dry to Wet)

w/L = 5.0 ft.
5.7 = 6.3 Gray-brown silty clay, some sand. (NATIVE) (Wet)

resembl ing reinforced concrete.



Site No.

APPENDIX C
SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY
UNION CARBIDE - REPUBLIC PLANT
Page 2.

Coordinates Sampled Depth Description

DP-4a

DP-5

DP-6

DP=-7

(ft. BGS)

600S & 425W No 0 - 4.9 Black fine sand-size carbon material; trace Acheson
sidewall block fragments, coarse anqular gravel, carbon
forms, firebrick, brick, wood, vegetation, fragments of
5-gal lon bucket with material resembl ing coal tar pitch
(3.8 ft.), brown sandy clay layer with siight chemicai
odor (1.3-2.0 ft.), metal pipe. (FILL) (Dry to Moist)

4.9 - 6.6 Gray-brown silty clay, some sand. (NATIVE) (Wet)

4595 & 650W No 0 - 4.2 Brown to black fine sand-size carbon material; some
coarse angular gravel; trace vegetation, Acheson sidewal
block fragments, carbon forms (1.5+ ft.), metal pipe
(0.5 ft.), firebrick, brick, wood, transite, metal
fencepost and gray-brown sandy clay. (FILL) (Dry to
Wet)

W/L = 5.0 ft.

4.2 - 5.3 Brown silty clay. (NATIVE) (Wet)

709S & 246W Yes 0 - 5.0 Black fine sand-size carbon material, carbon forms
(1.5+ ft.) and metal banding; some gray-brown sandy clay
fraé;-vegefaf!on, wood, flrebrick, glove, boot, olly
sheen on water surface. (FILL) (Dry to Wet)

W/L = 2.8 ft.
5.0 - 6.3 Red=brown silty clay. (NATIVE) (Wet)

6508 & 28t Yes 0 - 2.0 Black fine sand-size carbon material; trace Acheson
sidewal!l block fragments (0.5 ft.), carbon forms,
vegetation, wood, firebrick, wire mesh, corrugated
fiberglass and fiber drum fragments containing material
resembl ing coal tar pitch. (FILL) (Dry to Wet)

W/L = 2.7 ft.

2.0 - 4.0 Gray-brown silty clay. (NATIVE) (Wet)



Site No.

APPENDIX C
SITE INVESTIGAT ION TEST PIT, SAMPLING AND DRUM EXCAVAT [ON SUMMARY
UNION CARBIDE - REPUBLIC PLANT
Page 3.

Coordinates Sampled Depth Description

OP-9

DP-10

bpP-it

(ft. BGS)

435S & 152W Yes 0 - 6.5 Black fine sand-size carbon material and wood; some
Acheson sidewall block fragments; trace carbon forms
(1.5+ ft.), vegetation, metal banding, truck tire, meta
pipe, firebrick, fiberglass, plastic bag, oily sheen on
water surface. (FILL) (Dry to Wet)

W/L = 6.4 ft.

Gray-brown silty clay. (NATIVE) (Wet)

544S & 318W No 0 - 5.7 Black fine sand-size carbon material; some Acheson
sidewall block fragments (0.5 ft.) and carbon forms
(1.5+ ft.); trace vegetation, flrebrick, wood, red-brown
sandy silt, blue-gray oily sheen. (FILL) (Dry to Wet)
W/L = 3.6 ft.

5.7 Gray-brown siity clay. (NATIVE) (Wet)

3325 & 500W No 0~ 4.2 Black fine sand-size carbon material; some coarse angular
gravel and carbon forms; trace vegetation, Acheson
sidewal!l block fragments (1.0 ft.), large metal ring and
nut, firebrick, brick, cloth, olly sheen on water
surface. (FILL) (Dry to Wet)

W/L = 3.7 ft.
4.2 - 5.8 Gray-brown silty clay. (NATIVE) (Wet)
300S & 590W Yes 0 - 5.0 Black fine sand-size carbon material; some carbon forms
and Acheson sidewal! block fragments (1.0 ft.); trace
coarse angular gravel, vegetation, wood, firebrick, brick,
ofly sheen on water surface. (FILL) (Dry to Wet)

W/L = 4.0 ft.

5.0 = 6.0 Gray=-brown silty clay. (NATIVE) (wWet)



APPENDIX C
SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVAT |ON SUMMARY
UNION CARBIDE - REPUBLIC PLANT

Page 4.
Slte No. Coordinates Sampled Depth Description
(ft. BGS)
DP-12 100S & 450w Yes 0 - 4.7 Black fine sand-size carbon material and Acheson sidew:
block fragments (1.0 ft. and 2t ft.); trace carbon fornm
(1.5+ ft.), vegetation, wood, firebrick, oily sheen on
water surface. (FILL) (Dry to ¥Web)
W/L = 4.0 ft.
4.7 - 6.0 Brown-gray silty clay. (NATIVE) (Wet)
3
DP-13 50N & 175E No 0 -6.2 Black fine sand-size carbon material; some red-brown
sandy clay (0.5-1.7 ft.); trace vegetation, Acheson
sidewal | block fragments, firebrick, brick, cinder bloc
wood, carbon forms, gray ash, wire mesh, metal banding,
metal pipe, plastic bag, oily sheen on water surface.
(FILL) (Dry to Wet)
W/L = 4.4 ft.
Excavation filled with water, could not see native clay
DP-14 250S & 601W No 0 -5.5 Black and gray fine sand~slze carbon material; some
coarse angular gravel and carbon forms; trace Acheson
sidewal | block fragments (1.0 ft.), firebrick, brick,
vegetation and wood. (FILL) (Dry to Wet)
W/L = 1.6 ft.
5.5 - 6.8 Gray silty clay. (NATIVE) (Wet)
DP-15 286S & 550W No 0 - 4.7 Black fine sand~size carbon material; trace Acheson

sidewal |l block fragments (0.5 ft.), vegetation, carbon
forms, firebrick, brick, wood, carbon electrode butt, &
rubber. (FILL) (Dry to Wet)

W/L = 4.0 ft.

4.7 - 5.0 Gray silty clay. (NATIVE) (Wet)



APPENDIX C
SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVAT ION SUMMARY
UNION CARBIDE - REPUBLIC PLANT

Page 5.
Site No. Coordinates Sampled Depth Description
(ft. BGS)

DP-16 3005 & 525W No 0 - 4.0 Black fine sand-~size carbon material; some carbon forms
and Acheson sidewall blocks; trace coarse angular gravel,
vegetation, brick and wood. (FILL) (Dry to Wet)

W/L = 2.0 ft.
4.0 - 4.2 Gray silty clay. (NATIVE) (Wet)

DP-17 2655 & 535W No 0 - 4.2 Black fine sand-size carbon material, carbon forms and
Acheson sidewall block fragments (0.5 ft.); trace coarse
angular gravel, vegetation, firebrick and wood.

(FILL) (Dry to Wet)
W/L = 2.5 ft.
4.2 - 4.6 Gray silty clay. (NATIVE) (Wet)

DP-18 400S & 513W No 0~ 4.5 Black flne sand-size carbon materlal; some carbon forms,
Acheson sidewall block fragments (1.0 ft.) and wood;
trace coarse angular gravel, firebrick, sintering tray,
olly sheen on water surface. (FILL) (Dry to Wet)

W/L = 4.5 ft.
4.5 - 5.8 Gray slity clay. (NATIVE) (Wet)
DP-19 3865 & 408W No 0 - 4.3 Black fine sand-size carbon material; trace carbon forms,

Acheson sidewall block fragments, coarse angular gravel,
wood, firebrick, brick, glass bottie.

(FILL) (Dry to Wet)

W/L = 3.7 ft.

4.3 = 5.5 Gray silty clay. (NATIVE) (Wet)



Site No.

APPENDIX C
SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVATION SUMMARY
UNION CARBIDE - REPUBLIC PLANT
Page 6.

Coordinates Sampled Depth Description

DP-20

DP-21

DP-22

(ft. BGS)

311S & 397W No 0 - 4.8 Black fine sand-slze carbon material; some Acheson
sidewal | block fragments (0.3 ft.); trace vegetation,
coarse angular gravel, firebrick, wood and rubber.
(FILL) (Dry to Wet)

W/L = 3.3 ft.

4.8 - 6.0 Gray silty clay. (NATIVE) (Wet)

425S & 625W Yes 0 - 4.5 Black fine sand-size carbon material, coarse angular
gravel, firebrick and brick; some carbon forms, Acheson
sidewal! blocks and fragments, impregnating pitch
(1.5+ ft.) and roofing material; trace wood, glass
boffré, iron hooks, 1 1ght bulbs, metal pipe, olly sheen
on water surface. (FILL)

Note: Three 55-gallon drum remains, with contents, wer
found at 4.5 ft. Orum No. 1 -~ metal drum with black

sol Id material resembl ing coal tar pltch, cardboard,
cloth and light bulb stem. Drum No. 2 - metal drum witl
black sol id material resembl ing coal tar pltch,
cardboard, three metal 1-gallon buckets, wood and
newspaper. Drum No. 3 - metal drum with black sol id
material resembl ing coal ter pitch, cardboard, wood, roj
and green grease. Drums with contents were placed in
salvage drums and buried in the excavated pit. Samples
of the black material were collected and submitted for
analysise.

W/L = 3.0 ft.
4.5 Gray silty clay. (NATIVE) (Wet)
594S & 394W No 0 - 5.3 Black fine sand-size carbon material and Acheson sidewa
bltock (1.0 ft.); some carbon forms; trace vegetatlion,
coarse angular gravel, tar-l|ike material, wood and
firebrick; brown sandy clay layer with chemical
(mothbal I} odor (1.5+ ft.). (FILL) (Dry to Wet)

W/L = 4.0 ft.

5.3 ~ 5.7 Brown silty clay. (NATIVE) (Wet)



APPENDIX C
SITE INVESTIGATION TEST PIT, SAMPLING AND DRUM EXCAVAT ION SUMMARY
UNION CARBIDE - REPUBLIC PLANT

Page 7.
Site No. Coordinates Sampl ed Depth Description
(ftr. BGS)

Ow-1 599S & 302W No 0 - 4.6 Black fine sand-size carbon material; trace coarse
angular gravel, carbon forms, Acheson sidewall block
fragments, wood, rubber hose and fuel ofll.

(FILL) (Dry to wWet)
Static W/L = 3.0 ft.
4.6 - 5.9 Gray silty clay. (NATIVE) (Wet)
3
Note: Moniftoring well installed. Screen bottom at
4.6 ft.

ow-2 0 & 450W No 0 - 4.9 Black fine sand-size carbon material; trace carbon forms
(1.5+ ft.), Acheson sidewall block fragments, vegetation,
firebrick, brick, metal pipe, ceramics, shoe, glass,
gloves and olly sheen on water surface.

(FILL)
Static W/L = 2.6 ft.
4.9 = 6.5 Brown silty clay. (NATIVE) (WET)

Note: Monitoring wel! installed. Screen bottom at
6.0 ft.
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STRATIGRAPHIC AND

(OVERBURDEN)

INSTRUMENTATION

PROJECT NAME: UNION CARBIDE CORPORATION - RUPUBLIC HOLE DESIGNATION: OW-1
PROJECT NO.: 2293 DATE COMPLETED: MARCH 17,
CLIENT: UNION CARBIDE CORPORATION DRILLING METHOD: BACKHOE
LOCATION: 599S + 302W CRA SUPERVISOR: N.W.
DEPTH | STRATIGRAPHY DESCRIPTION & REMARKS | ELEVATION
ft BG| ft /m AMSI4 INSTALLATION N S| 'NT
LOCKING u T[V
Cap M A| A
B T| L
E E| U
0 R E

|

Fill, black-fine sand size carbon
material; trace coarse angular
gravel, carbon forms, Acheson
sidewall block fragments, wood,
rubber hose and fuel oil; dry to
wet.

Gray silty clay: native; wet

NOTES:
No samples collected.
Monitoring well installed.

0
74
1y

LRAT
05
2

ALy

SN S
e
LW

N sy
Alsa

AR
ot

vrs
I
LAY

YAV

2" BLACK
IRON
PIPE

FILL
BKFL

SCREEN

SAND
PACK

NOTES:

GRAIN SIZE ANALYSIS XZ WATER FQUND

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL 3.0 FT.




STRATIGRAPHIC AND

INSTRUMENTATION LoOG

(OVERBURDEN)

PROJECT NAME: UNION CARBIDE CORPORATION - RUPUBLIC HOLE DESIGNATION: OW-2
PROJECT NO.: 2293 DATE COMPLETED: MARCH 16, 1988
CLIENT: UNION CARBIDE CORPORATION DRILLING METHOD: BACKHOE
LOCATION: O + 450 W CRA SUPERVISOR: N.W. THOMPSON
DEPTH STRATIGRAPHY DESCRIPTION & REMARKS | ELEVATION| MONITOR SAMPLE
ft B ft/m AMSL INSTALLATION N S| 'N"
1) T v
LOCKING M A A
mi— iy ¥ CAP B T L
5.2' E E U
o] R B
F1ll, plack-fine sand size carbon A ERYN
material; trace Acheson sidewall '?:,‘,,1‘ 3%
block fragments, vegetation, o g "
X : : X 1LY K
firebrick, brick, metal pipe, S :—t;“ iRogLAC
N ceramics, shoe, glass, gloves and Ry R PIPE
oily sheen on water surface. AR D
Sy B SUY
Trace carbon forms @ 1.5 (I,,-"l ::':
i 5%y
- S R FILL
N S BKFL
ReA X S
S
3 ROy
Y
SAND
PACK
SCREEN
Brown silty clay: native; wet
6
PIT
BOTTOM
NOTES:
No samples collected.
Monitoring well installed.
9

NOTES:

GRAIN SIZE ANALYSIS S WATER FOUND

MEASURING POINT ELEVATIONS MAY CHANGE;

REFER TO CURRENT ELEVATION TABLE

STATIC WATER LEVEL 2.5 FT.
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MEMDO

TO: File/Jim Kay
FROM: Bruce Clegg/c;\§>
DATE: March 28, 1988

REFERENCE NO. 2293

RE: ANALYTICAL Q.C. REVIEW AES DATA
UNION CARBIDE SOIL SAMPLING PROGRAM

The following comments are based on review of analytical data
generated from the analyses of nine seil samples collected between
February 24 and February 26, 1988 from the above-captioned Site.
Details are as follows:

Holding Times

On the basis of maximum allowable holding times established for
analytes covered by USEPA and Standard Methods, all samples
analyzed for nitrite exceeded the established 48 hour holding
time. As reported by Advanced Environmental Services (AES),
however, samples were analyzed within 48 hours of leaching with
deionized water. The presence of oxidizing or reducing agents in
the sample matrix could effect conversion of nitrites to nitrate
or ammonia, respectively. However, on the basis of the available
data, the overall effects on nitrite concentrations cannot be
adequately determined. From this reported nitrite data should be
used for qualitative purposes only. All other analytes were
determined within an acceptable time period. Tables 1-6 present
relevant dates and time elapsed to analyses.

Blank Analyses

No detectable analytes were found in method blanks run for VOCs,
BNAs, thiophene or furfural. Method blank data for the remaining
analytes were not reported.

Matrix, Surrogate and Q.C. Check Sample Recoveries

Matrix, surrogate and Q.C. check sample recoveries were acceptable
for all analytes with the exception of 2,4-dimethylphenol
(recovery = 49%) and phenol (recovery = 153%) in sample TP-1.
Although recovery of 2,4-dimethylphenol is typical of acid
extractable compounds, in general, the cause for high recovery of
phenol from sources other than contamination is not readily
apparent.

continued....



March 28, 1988 Reference No. 2293

Analytical Precision

i) Laboratory Duplicates

Analytical precision was acceptable for all analyses. The
poorest precision (as determined by high relative percent
difference) did not exceed 25%. For both cases in which poor
precision was observed analytical concentrations were low
(<0.06 mg/L).

ii) Field Duplicates

Analyses of blind field duplicate samples (TP-4/TP-9) produced
data that were generally comparable with the exception of
relatively small, acceptable deviations in nitrite
concentrations and significant deviations for benzene.
Reported benzene concentrations for TP-4 and TP-9 were

53,000 ug/kg and 1,300 ug/kg, respectively: a variation in
duplicate concentrations by a factor of 40. As other reported
analyte concentrations did not vary significantly, it is
apparent the samples were likely homogeneous with respect to
these compounds and differences in benzene concentrations may
have been due to poor analytical precision. Detailed
evaluation of raw data and sample appearance by AES subsequent
to our notification (March 29, 1988) indicated no apparent
errors in raw data but visual differences between the
duplicate samples.

Discussion

On the basis of the reported data and Q.C. information, these
data, with the exceptions noted above, are valid and acceptable
for assessment purposes.



SAMPLE

I.D.

TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9

UNION CARBIDE SOIL SAMPLES
VOC - HOLDING TIMES

TABLE 1

COLLECTION

DATE

02/24/88
02/24/88
02/24/88
02/25/88
02/25/88
02/26/88
02/26/88
02/25/88
02/25/88

ANALYSIS

__DATE _

03/08/88
03/09/88
03/08/88
03/08/88
03/09/88
03/08/88
03/08/88
03/09/88
03/09/88

ELAPSED
TIME

(DAYS)

13
14
13
12
13
11
11
13
13



TABLE 2

UNION CARBIDE SOIL SAMPLES
B/N/A - HOLDING TIMES

ELAPSED

TIME (DAYS)

SAMPLE COLLECTION EXTRACTION ANALYSES (EXTRACTION/

I.D. DATE DATE RATE ANALYSES)

TP-1 02/24/88 03/04/88 03/16/88 9/12
TP-2 02/24/88 03/04/88 03/16/88 9/12
TP-3 02/24/88 03/04/88 03/16/88 9/12
TP-4 02/25/88 03/04/88 03/16/88 8/12
TP-5 02/25/88 03/04/88 03/16/88 8/12
TP-6 02/26/88 03/04/88 03/16/88 7/12
TP-7 02/26/88 03/04/88 03/16/88 7/12
TP-8 02/25/88 03/04/88 03/16/88 8/12
TP-9 02/25/88 03/04/88 03/16/88 8/12



SAMPLE

I.D.

TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9

TABLE 3

UNION CARBIDE SOIL SAMPLES
GENERAIL CHEMISTRY - TKN

HOLDING TIMES

COLLECTION

DATE

02/24/88
02/24/88
02/24/88
02/25/88
02/25/88
02/26/88
02/26/88
02/25/88
02/25/88

ANALYSES

__DATE _

02/29/88
02/29/88
02/29/88
02/29/88
02/29/88
02/29/88
02/29/88
02/29/88
02/29/88

ELAPSED
TIME

(DAYS)

Bk W WA A WO



SAMPLE

I.D.

TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9

TABLE 4

UNION CARBIDE SOIL SAMPLES
GENERAL CHEMISTRY - NITRITE

HOLDING TIMES

COLLECTION

DATE

02/24/88
02/24/88
02/24/88
02/25/88
02/25/88
02/26/88
02/26/88
02/25/88
02/25/88

ANALYSES

DATE

03/10/88
03/10/88
03/10/88
03/10/88
03/10/88
03/10/88
03/10/88
03/10/88
03/10/88

ELAPSED
TIME

(DAYS)

15
15
15
14
14
13
13
14
14



SAMPLE

1.D.

TpP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP~-9

TABLE 5

UNION CARBIDE SOIL SAMPLES
GENERAL CHEMISTRY - PHENOLS

HOLDING TIMES

COLLECTION

DATE

02/24/88
02/24/88
02/24/88
02/25/88
02/25/88
02/26/88
02/26/88
02/25/88
02/25/88

ANALYSES

DATE

03/09/88
03/09/88
03/09/88
03/09/88
03/09/88
03/09/88
03/09/88
03/09/88
03/09/88

ELAPSED
TIME

(DAYS)

14
14
14
13
13
12
12
13
13



SAMPLE

I.D.

TP-1
TP-2
TP-3
TP-4
TP~5
TP-6
TP-7
TP-8
TP-9

TABLE 6

UNION CARBIDE SOIL SAMPLES

GENERAL CHEMISTRY -
HOLDING TIMES

AMMONIA-N

COLLECTION

DATE

02/24/88
02/24/88
02/24/88
02/25/88
02/25/88
02/26/88
02/26/88
02/25/88
02/25/88

ANALYSES

DATE

03/03/88
03/03/88
03/03/88
03/03/88
03/03/88
03/03/88
03/03/88
03/03/88
03/03/88

ELAPSED
TIME

(DAYS)

SIS N« AR« T R S ¢ e o o B ¢ o
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Project Manager
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APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA
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APPENDIX B

CHAIN OF CUSTODY RECORDS



et ol

»w "

c RA Consulting Englnoor;

CONESTOGA-ROVERS & ASSOCIATES
851 Colby Drive, Waterioo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

GOLDEN ROD

CHAIN OF CUSTODY | Provet te: - | PROJCT NAME: (1CC - Re F‘“"b, e
| RECORD 2093 [Wakrmain Teot |
SAMPLER'S SIGNATURE C DLA/\M el SAMPLE §
o ) TYPE 53 REMARKS
| sampLe W | DATE TIME SAMPLE LOCATOIN *g
1P | QJMY/W 77<4' pit | S ot [ ol \/ 0A Vial
i " L | joA- alass
¥ 3
TP2 L Test Dit 2. Sl a2 ] Vo viak
I | | g+ c:)[asi
TP3 b Jesk P+ 3 Sa S| voayial
: ' | lpt. closs A
3 T
o
M'.‘ P - . F
) TOTAL NUMBER OF CONTAINERS Q -
7T ANTIGPATED CHEMICAL HAZARDS: . _ : e c o
IREC P U nknonan e s
RELINQUISHED BY; DATE /TIE RECEIVED BY: —
N .o Cm o
T EQ&% J!WKSYI 1430 : s
1 Rx»:unomsnzn BY: g ./ DATE/TME RECEVED BY:,  sn o |
\ o] FRRC )d_pl—-—v I—«.A-g_ e 09m @g:n T read | ‘
REUNOUISHED BY: DATE/TIME “RECEIVED BY:
4
‘ = o) | —— ® =)
: | ADDIRONAL SIGNATURE a 4 .
SHEET- REQUIRED T .
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY: | _DATE/TIME |
T R (“:\GW’/[ AT T ! 24 200
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TME |~
GENERAL CONDITION OF COOLER: (=00 _—
WHITE ~ CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY NoT 4739
— SHIPPERS AN [ S



—

]f 2186 LIBERTY DRIVE
; NIAGARA FALLS, NY 14304
‘ (716) 283-3120

ENVIARONMENTAL SERVICES INC.

— ,
' SHAIN. OF CUSTODY| J0B CODE | PROJECT NAME _,_
" RECORD 065 | 000 - fopdlididedivim_ Jret A5
SAMPLER'S : A
| SIGNATURE g%
| 9 3 .
CPLE | | oz e | swes oo g g saupLe TYPE gg FEARS
| R Z [7e<s7 frm /7 <[ [ Soye. T | Lvpns  )-s 2
! 2 |24ukt TEST £0T 2 [x 2 3 z -
2 |2avkt  |T7EST Fi7 3 xI [ Sesc 3 - y
|
I
|
|
-
[
f_ —
L
ll
L
'l
TOTAL oyanRs |

RELINQUIS BY (sigd) -4 D TE/ TIME RECE BY (§iqn) ”
) s %
G e Dy 2he] 500 | @ lordsbtmisl
7 7/

: . /
RELINQUISEED BY (Sign) DATE V TIME REEEIVEbI BY (Sign)
2 0N
RELINQUISEED BY (Sign) DATE TIME . RECEIVED BY (Sign)
] ®—
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
L G-

|azzuuzxs:



—

c RA Consulting Engineers

'‘CONESTOGA-ROVERS & ASSOCIATES

SHIPPED TO (Laboratory name):

AES

651 Colby Drive, Waterico, Ontario Canada N2V 1C2
CHAIN OF CUSTODY| Prosct re: | prosect Nave: Union Carbide
E RECORD 2293 \,Qcér(rm'u\ &&CQ \‘r\S
PLER'S SIGNATURE ng%j\)s;_ SA-[#:EE Bg REN
| sample W | DATE | TME SAMPLE LOCATOIN
_TP4 erzsllsz& Test it 4 Sl 1] VoA
—rpq. " I ) . LA { La£ ﬂlCﬁS
o T J
TPA 7 Loow € I 1l VoA
P8 " L ¥ Vot class
| e
TP9 " I w9 . \ VOA
ITP9 I . ' Qq L1 4 Lot ~\ecgs .
M D
105 A " ) » |l | “VOA
TIPS u X 9 . | Lol olass
4 Yo J
=l
- TOTAL NUMBER OF CONTAINERS <
ANTICIPATED CHEMICAL HAZARDS:
lm ’Ch a\N
RELINQUISHED BY: DATE/‘I'IME RECEIVED BY: __ . .
. ., S e 4 @ NI 4 —l
(SGN) (=90
RELINQUISHED BY: DATE /TIME RECEIVED BY _
= ' S )
RELINQUISHED BY: DATE /TIME RECEVED BY:
: (3 (SGN) | @ (s
ADDITIONAL SIGNATURE [
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
(=00 1
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BTY: DATE /TIME
GENERAL CONDITION OF COOLER: P |

WHITE — CRA OFFICE COPY
YELLOW — RECEVING LABGRATORY COPY
PINK — CRA LABORATORY COPY

GOLDEN ROD SHIPPERS



j ENVIAONMENTAL SERVICES INC.

2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304
(716) 283-3120

PROJECT NAME ((NZUN C ZRp*PE

CHAIN OF GUSTODY] o8 cooz
RECORD C’/‘) The W‘ﬂ+€f’m4 ;D EQEH""Q'
SAMPLER'S
SIGNATURE s
= .
o | |z | e | swerE LooTIN g 8 saMPLE TYPE S REMARKS
rev 2-2557 rest Pt H 0T L !
H tt (WY ' I
TP t v 4 I
T-fg' te [ ot {
'TF" t 9 . |
L] = = = .
g —
-77? 7 P \‘ {
TT'( ¢! tr e /

1P

—

TOTAL COINTAINFRS

1

RELINQUISHEED BY { Sign\) DATE TIME RECEIVED BY ( Siz '
EQB(A/V\MC&ZO» 2 13516 4. 43 @ %lqz7 - ‘/gv\owfu\h—
RELINQUISHEED BY (Sign) DATE TIME RECEIVED BY (Sign)

ol o

RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

ol ®

RELINQUISHEED BY (Sign) DATE TIME RECEIVED BY (Sign)

G—

REMARKS :




CRA Consuiting Engineers SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES A E S
851 Colby Drive, Waterloo, Ontario Canada N2V 1C2

PROVECT Ne: | PROJECT NAME: ({CC - WepublicC
CHAINR%F(;O%L[J)STODY 293 et r rmer Teab Dids

- n
SAMPLER'S SIGNATURE Donmmass o §
L Do To) S |82 REMARKS
22| sample N | DATE | TIME SAMPLE LOCATOIN *g
TP 3—{]&@1&# Ted Pk ¢ S t \ VCA
TP " - ¢ . (11 A ~lass
- A
TP 1 2420 [8% 2 S I \ VOR
TP 1] " S A S %Iam
o
o2
TOTAL NUMBER OF CONTAINERS 4
ANTICIPATED CHEMICAL HAZARDS:
Y\\Lh LN
RELINQUISHED BY: DATE /TIME RECEIVED BY: (\ -
» ;M - 2 @.Dlaﬂag_h‘sm‘&fCM
‘ 42455—‘—1—330— =)
RELINQUISHED BY: (\ DATE/TIME RECEIVED BY: ) . 4 A7
0 ~
@DM@LMM " 20/kr] AL o
RELINQUISHED BY: DATE/TIME RECEVED BY: -
a5 L O
ADDITIONAL SIGNATURE [
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RE! FOR LABORATORY BY: ,‘?/TENJ.E' 3
covtier fcrfY | ) DV hovpron| sepadsplimoss |22 25
CONDITION OF SEAL UPON RECEIPT: ‘ COOLER ‘GPENED BY: DATE/TIME
— 1
GENERAL CONDITION OF COOLER: (500
WHITE ~ CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY NoO 4802
GOLDEN ROD - SHIPPERS -



o

~—

2186 LIBERTY DRIVE
; NIAGARA FALLS, NY 14304
ENVIRONMENTAL SERVICES INC. (716) 283-3120

CHAIN OF CUSTODY| J0B CODE | PROJECT NAME : :
RECORD QRE | ped - podlie Lilflsimecie Tac Al
- y’
SAMPLER'S '
SIGNATURE ” d gé
SACLE[ R |z |ToE | swerz Loy g 8 sampre TYPE 25 REMARKS
K2/ fé(:/’/(é" (- ; PIRES | @ Tasitr
2/25f Teox 3 /-t 7 I | sl & 2 ,
~

TOTAL QUINTAINERS C/

RELINQUISHED BY (Sign) ‘17-}: TIME RECEIVED BY (Sign)
) ’ WLO / ’ .
@ﬁlﬂma s os o Dﬁ%&% 740 D phie Lo ls peeim £
ey 2 Y g i /

/’ 432,
RELINQUISHED BY (Sign) DATE TIME RE‘/CEIVED BY (Sigm)
E18 ©
RELINQUISHED BY (Sigmn) DATE TIME RECEIVED BY (Sign)
B! ® -
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
Kl . ®

REMARKS:




-——

cn A Consulting Englneers SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES A E S
851 Colby Drive, Waterioo, Ontario Canada N2V 1C2

CHAIN OF CUSTODY | PrRowcT #: | PROJECT NAME:

RECORD 2293 |[UCC-REPUBRLIC
. : N/ 2
SAMPLER’S SIGNATURE __M_Lgm)&%&_, SAT}#:EE 8._5_ REMARKS
5,59- SAMPLE e, DATE TIME SAMPLE LOCATOIN *3
DP-| 3/i5/28] 9:20 2000 +ISS S Fitl  [2 {ivoa 1 s00n]
DP-2 3/is/28| 10:20 [235 5 + 44 5L EiLl 2 |1 voA i S0 |
bP-3 3/1:'/38 H=30 [0 S +380W Hul 2 |l voA, i S0 {
bP-G 3/is/23| 1:55 [709 S +Y6 OV FHLL Z || vol | sTol
pP-F I3/isfss|2:10 [¢sSO S +28 € Ll 2 |1 voa, | sooml
bP-8 B/is/sg] 2:45 |Is2Weyrs s [ FiL z |1 voa, | o]
PP-1l Ble/sd|9:10 [300S +5500L | FlLL 2 |1 voa, | soewal
DP- 12 3/:6]33 10210 [1005 +Yspw | FiLL [2 |i voA | 520w
LPATE = THE ABOUE wiLl. BE cOMPOSITEDN AS|IFOLLOWS—
PP-i |AMD [DP-i2 N
DP-2 laewd [PP-II
bP-2 [AD [DP-8
de—-C 1o [PP-F

TOTAL NUMBER OF CONTAINERS

ANTICIPATED CHEMICAL HAZARDS:

RELINQUISHED BY: - DATE /TIME RECEIVED BY: \
7L K Linpirere 3/ib[£51 1200 @QMQWPK‘M "

RELINQUISHED BY: ( . DATE/TIME RECEIVED BY:%W Y
M) \aYhosan | 37, ) W :
M LLioa Ve fes | 26 e O g )

RELINQUISHED BY: DATE /TIME RECEIVED BY:
& | @ (s

(SIGN)

ADDITIONAL SIGNATURE D
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECE] FOR LABORATORY BY: ijTE/TIME
: . - / 2.¢0
CRA Calliec D Minapssa (smm /G 2ee

CONDITION OF SEAL UPON RECEIPT: COOLER O&ENED BY: DATE/TIME
: .
GENERAL CONDITION OF COOLER: (SN
WHITE - CRA OFFICE COPY
YELLOW ~ RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY No 4529

GOLDEN ROD - SHIPPERS



2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304
ENVIRONMENTAL SERVICES INC. (716) 283-3120

SHAIN OF CUSTODY/| 0B copE | PROJECT NAME

RECORD JELF O 1 CACETE
( SAMPLER'S E
SIGNATURE J 5 £
-s-apx.}: SR. | parE | TRE | SAMPLE LOCATION g § SAMPLE TYPE %5 REMARKS
ME/ZY/ Y-/ HEESIS 2| /-vig y-sTvml .
! Z -z ¥ 2 / /
: o) 7 4 ¥ Z / /
= :f*=E?E=w§§?§==gf——zzz==s;f-*" e 44— . /
. =Y [?/9 -6 X 2
- e L7 7 X Z .
A LE 8 X | Z / /
- o W7 X / / i
- 9 B/ LA D X1 [l Z | =~ =
10 13y TErP AN 1 weree 7 {vos

D

- ToraL covraners | /7

RELINQUISHED BY ign) DATE TIME REQﬁ!VED BY (Sign)
1 - ’ )0 / *
] i ;1900@ ), NN SN 5/// |2 @%g&/{&o@u&/é‘
! > - (42 0P " 7
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
gl o8
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
[ ®
RELINQUISHED BY (Sign) DATZ TIME RECEIVED BY (Sign)
[ - G-

REMARKS:



LY

AancEs—
ENVIRONMENTAL SERVICES INC.
GROUNDWATER MONITORING PROGRAM
CRA PROJECT #2293
(FOR UNION CARBIDE)
Report Prepared For
CONESTOGA ROVERS & ASSOCIATES, INC.
Catherine Mocni%
Project Manager
w:'-f cDougall, Ph.D March 18, 1988
icalYEvaluation AES Report CRF

COMMITMENT
TO
HONESTY - QUALITY - SERVICE
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APPENDIX A

CHAIN OF CUSTODY RECORDS



{J

4 ENVIRONMENTAL SE.RVICES INC.

2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304
(716) 283-3120

JHAIN OF CUSTODY

RECORD

JOB CODE

CAE

PROJECT NAME ((NTON C ZARP+PE
watermain @ewaTn9~

SAMPLER'S
SIGNATURE

MPLE
D

SR. | ;e | TRE

SAMPLE LOCATION

OF
"AINERS

SAMPLE TYPE

GRAB
COoMP

o

0.
2-2594

ret Pt M

S0 L

PIJ

tyf

A\

~]~]NO.

P 4§

]

re

e q

e

‘."f(

rs

TOTAL CONTAINFRS

Kl

ELINQUISHED BY (Sigq\ DATE TIME RECEIVED BY (szff 942;)vvvzﬁf;ﬁ—
LZC' D o 2 195165 | .43 | @- %‘“ﬂw -

SLINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

L2 ot

SLINQﬁISHED BY (Sign) DATE TIME RECEIVED BY (Sign)

3] ®-

ELINQUISHED BY (Sign) - DATE TIME RECEIVED BY (Sign)

-

EMARKS :



c RA Consulting Enginesers

CONESTOGA-ROVERS & ASSOCIATES
851 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

CHAIN OF CUSTODY/| PROJCT M: | PROJECT NAME: Union Co,-b'&p_
RECORD 3393 | Wodermain [%dding
SAMPLER'S SIGNATURE Q_DA_AM.D%_— SA#FSE_E 8% REMARKS
SEL| sampLE M SAMPLE LOCATOIN tz
TP4 stm Test Pit 4 Sl L] VoA
TP4 i n_v " (1] ok PICSS
|-
TPR L oow I ! VOA
P8 B W 4 ' LI ot class
Tt O
TP9 b I w9 : 1 VOA
TPQ_ L . : 9 i { | (A/‘\CSS
A
TP5 . n n S ) L | VoA
Tp5 u A n 9 b | ot class
\ -
TOTAL NUMBER OF CONTAINERS g

ANTICIPATED CHEMICAL HAZARDS:

(I )cnoan

GOLDEN ROD SHIPPERS

RELINQUISHED BY: ‘ DATE /TIME RECEIVED BY: _. . ;
M AW e VA R @} """"‘44 J i -
[ (svcu E 5 e Rl (30
RELINQUISHED BY: DATE/TIME RECEIVED BY:
(z+ (SIGN) | @ (s
RELINQUISHED BY: DATE/TIME RECEIVED BY:
s 1 @ =)
ADDITIONAL SIGNATURE 0
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
' : -t
(SIGN)
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
: N B
GENERAL CONDITION OF COOQLER: (s
WHITE ~ CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY : Pl 47q8
~ w




?

ENVIRONMENTAL SERVICES INC.

2186 LIBERTY DRIVE

NIAGARA FALLS,

NY 14304

(716) 283-3120

! .;HAIN OF CUSTODY/| JoB copE | PROJECT NAME
RECORD CLF m, a - Ww/(,mugv Sz F /cté
SAMPLER'S B
SIGNATURE & E
:IF :
WPLE| SEQ. | g SAMPLE LOCATION & O SAMPLE TYPE gg REMARKS
| %A TEST For / X DO/ L- T Rygps  1-sTD
2 |24kt TEST f17T 2 X & 3 - "
3 |2k 7ES7T Frr 3 x[ ['sosc 3 . y
i
r TOTAL CQONTAINFRS C?
ILINQUISHED BY (jz) — 'rE TINE RECEJVED BY (Sign)
o 7
1] oo ‘//p;&, 30 O UL, b
ILINQUISHED BY (Sign) DATE  TIME m:cs:vz:t/ BY (Sign)
2] G—
LINQUISHED BY (Sign) DATE  TIME . | RECEIVED BY (Sign)
13 ®
i SLINQUISHED BY (Sign) - DATE TIME RECEIVED BY (Sign)
4] G—

IMARKS:



- @

c RA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterioo, Ontario Canada N2V 1C2

AES

SHIPPED TO (Laboratory name):

CHAIN OF CUSTODY | Proset w: | PRosecT nawe: Cc - Republic
RECORD 2093 | Wakrmain Test Dids
’ . » -~ o g
SAMPLER'S SIGNATURE C y@% SAT{;‘:EE N REMARKS
SEQ-| sampLE W | DATE TIME SAMPLE LOCATOIN g
TP | 224 /¥ Teet Pit | Sotl 2| VoA vial
-’ " | Lr"* alass
TP2 Y Test Pit 2 Sl Ja | VoA viak
I L | 't olass
ll. ! )
TP3 7 Tedk P4 3 S 2] voa yial
' | lpt. ploss
>
TOTAL NUMBER OF CONTAINERS
ANTICIPATED CHEMICAL HAZARDS: : ¢ ’
U nknonnn

I

DATE/TIME

RELINQUISHED BY;

RECEIVED BY: z /I :
- A i
’ (sN)

o) %/:w/&f/ | 1430
RELINQUISHED BY: : |/ DATE/TME RECEIVED BY: _
2 sy Nl e Wi - (s
RELINQUISHED BY: ’ DATE/TIME RECOVED BY:
(31 (SIGN) ' | . @ (SQN)

ADDITIONAL SIGNATURE D
SHEET REQUIRED

oY
9

METHOD OF SHIPMENT:

SHIPPED BY:

RECEIVED FOR LABQRATORY BY:| .DATE/TIME

~ / » .,

N e NOTE A AT
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
: 1
GENERAL CONDITION OF COOLER: (SN
WHITE — CRA OFFICE COPY
YELLOW - RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY 4739
GOLDEN ROD  — SHIPPERS n



’

j ENVIRONMENTAL SERVICES INC.

2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304
(716) 283-3120

- CHAIN OF CUSTODY| JoB CODE | PROJECT NAME
RECORD O F | poo - £

¢ oo bl e /L)d,éu/mu;u W/z/&»

4

I SAMPLER'S
SIGNATURE &
SAMPLE | sEQ SAMPLE LOCATT E % SAMPLE TYPE > REMARKS
Cro, | 10 | DATE | TDE ol 949 2 E
! AL /K T Ly T /e L ; A 4L C 21 ConTacsier.,
/26 T ? AF 7 | e ol
|
[
|
I
I
[
| TOTAL CCNTAINERS C/
" RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
| jr =4 I 40 by W
I ugva Tiampsen 25k S5 5° | @dee ™
B e 7 | Oz
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
21— ©
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
3] ®
RELINQUISHED BY (Sign) DATE TIME RECEIVED BY (Sign)
| ®




L |

c RA Consulting Engineers

SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES AES
851 Colby Drive, Waterioo, Ontario Canada N2V 1C2
CHAIN OF CUSTODY | PRoscT t: | PROJECT NAME: Ucc - Republic
RECORD 2293 Wedt r mean Test Diks
savpLer's sionaTuRe (. Diommass o z
. - TA) SRS |82 REMARKS
Q| sampLe N | DATE | TME SAMPLE LOCATOIN tg
TP 230 g st Dit ¢ Sl [\ VOA
TP, W h 11 d. ~lass
NS
TP 226 3% p e 7 I \ VOA
TP K 7 . ] ik alass
S N
TOTAL NUMBER OF CONTAINERS L
ANTICIPATED CHEMICAL HAZARDS:
Y\\Lh oSLaN

RELINQUISHED BY: -~
: ‘ AANNWAL S
(SIGN)

DATE /TIME

lpg{gg KXY

RECEIVED BY: .
o ian hampsgn
(sN)

RELINQUISHED BY: (\.-
[Zh “ A\( FaYAITS
(SiGN)

DATE/TIME
'%&éf_/, P4

RECEIVED BY:
(e

"=

RELINQUISHED BY: DATE /TIME RECEIVED BY:
& (SIGN) I @ ()
ADDITIONAL SIGNATURE O
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RE! FOR LABORATORY BY: O_?ZTE/E{E, %,
CONDITION OF SEAL UPON RECEIPT: ‘ COOLER GPENED BY: DATE /TIME
: S

GENERAL CONDITION OF COOLER: (si)

WHITE ~ CRA OFFICE COPY

YELLOW ~ RECEIVING LABQRATORY COPY

PINK — CRA LABORATORY COPY No© 4802

GOLDEN ROD — SHIPPERS -






APPENDIX F

ANALYTICAL RESULTS

SITE SOILS
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NVIRONMENTAL SERVICES INC.

CRA PROJECT #2293
( FOR UNION CARBIDE)

Report Prepared For

CONESTOGA ROVERS & ASSOCIATES, INC.

Catherine Mocniak
Project Manager

April 14, 1988
AES Report CRF
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APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA
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APPENDIX B

CHAIN OF CUSTODY RECORDS



\

0

c RA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES
851 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

CH AIN OF CU STODY PROJECT No: PROJECT NAME:
RECORD 2293 |[UWCC-REPUBLIC
g
SAMPLER'S SIGNATURE —ﬂSL’ ﬂmé%g@,__ SA#:EE Es§ REMARKS
SEQ.1 sawpLe W | DATE SAMPLE LOCATOIN *g
N2
DP-1  [3/is/=8] 9:20 2000 +155S | FILL (2 [IvoA, | 500u.]
DP-2_ 13/is/e=]10:20 {233 +445W | FiLL 2 IUOA | S0b |
bP-3 3/:{[38 =30 (EOf S +380W Ll X lvoAA,: SO0 [
DP-G 3/ts/g2| 1:SS (309 S +HEW I=TH & % |(_vok, | sToml
PP-F  I3/)isfez]| 2:10 leso s +28€ =iLL 2 [l voa, T 1 s00-A] |
DP-8  [3/is/ee] 2:45 |12 W3S S | Fiee |z :uong =] |
pP= 1 Sfle/gsB| 9210 |300S 4500 | FiLL 2 i WEEN
DP- 12 3/:6,,33 (0:10 [lOOS +4SpDwW ! FiLL |2 luonl | 500
LOOTE = THE ABOUE WILL BE COMPOSITED ASIEFQLLOLIS—
DP—-{ 1ANMD (DP=-12
DP-2 (AaevDd (BP—1II
D=3 |AnD DP-B
bP~C 1ANDN [PP-F
TOTAL NUMBER OF CONTAINERS

ANTICIPATED CHEMICAL HAZARDS:

RELINQUISHED BY:ZT! Z:’ 2; DATE/TIME RECEIVED BY: Q \ : )
(stcr:) mum (sN) { 7
: ., DATE/TIME RECEIVED BY:
N @9%%@
RELINQUISHED BY: DATE/TIME RECEIVED BY:
B—= @ (SN
gHDEIET;OSAL SIGNATURE 0
EQUIRED

GOLDEN ROD

SHIPPERS

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY: 5)MT'E/'HME
' D - [Ue122¢
(M CQ)('QC : MDS@Y\ (SIGN

CONDITION OF SEAL UPON RECEIPT: L COYLER GPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: - 1

WHITE — CRA OFFICE COPY

YELLOW ~ RECEIVING LABQRATORY COPY

PINK ~ CRA LABORATORY COPY NO 4529

Ny



FW

ENVIRONMENTAL SERVICES INC.

2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304
(716) 283-3120

HAIN OF GUSTODY

JOB CODE PROJECT NAME

RECORD 2EF 1Ot CAEE IOE
SAMPLER'S é’
i SIGNATURE o ol ‘5 2
g-PLE - | mate | TRE SAMPLE LOCATION E § SAMPLE TYPE 25 REMARKS
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APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA
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APPENDIX B

CHAIN OF CUSTODY RECORDS



c RA Consulting

Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

AES

CHAIN OF CU STODY PROJECT Ne: PROJECT NAME:
RECORD 22293 UCC —REPUBLIC
SAMPLER'S SIGNATURE ZZ[A . A g
(Som) SAT’Y‘:EE B§ REMARKS
B 3EF| sampie we | DATE TIME SAMPLE LOCATOIN %3
l'o'?o.,\‘/‘ — | Dp—| 4-F-8¥| 01:19 [1SS S + 2000 Fiel 2. |Peshcides PCBs
o OP— 12 4-F-88| 0F:50 [100 3 + 4SOW Fric 2 |Pesticidas PCBS
ﬁ T
LY o 4 .
o q—|bP-2 4-F-38 | 11: (0 |23S'S +yyS5L) Fioo 2 |Pesrbiciclas PCBs
DP —~ il 4-2-8%]| 09:51 200 S + S90L) Floeo 2 |[Pesticides PCB
B
l;A G+ 1DbP-3 4-F-88 | M:35 [0S+ 380D Filot 2 |Pesticides PCBS
2 |~ DP—9 H-F-88 | 13:48  |435 5+ 152 Eileo 2 |Botic las PSS
Lﬁﬁé 3
r,@o“" L— | DP—6b 4-F-%3| 15:28 |TO9 S v 246 Filou 2 |Pesticiclas, PCBS
¥ DP—-F q-F96 | 16218 |50 +2BE Eiou 2 | Pesticidas OB
TOTAL NUMBER OF CONTAINERS o

ANTICIPATED CHEMICAL HAZARDS:

RELINQUISHED sY;_ZZ{ Z fZ DATE /TIME RECEIVED Bé\fiim
< . a
RELINQUISHED BY: j DATE/TIME RECEIVED BY:
Z (SIGN) 1 © (SN)
RELINQUISHED BY: DATE /TIME RECEIVED BY:
(3} (SION) 1 @ ()
ADDITIONAL SIGNATURE ]
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
AUTO : AP SO 72 A2 ) a
T .. THO (siony LA Aaerra,
CONDITION OF SEAL UPON RECEIPT: coo OPENED BY: DATE /TIME
GENERAL CONDITION OF COOLER: (560 ZZZ’XJ___C/ £.3
WHITE —~ CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY No@ 4532
GOLDEN ROD - SHIPPERS -



j ENVIRONMENTAL SERVICES INC.

2186 LIBERTY DRIVE
NIAGARA FALLS, NY 14304
(716) 283-3120

CHAIN OF CUSTODY
RECORD

PROJECT NAME

C RA

SAMPLER'S
SIGNATURE
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0. . DATE ™E

GRAD
CQOMP

SAMPLE LOCATION

SAMPLE TYPE

CQONTAINERS

X [No. OF

S'GL'L

TOTAL CONTAINERS /é

RELINQUISEED BY (Sign)

CL S 2 T repis . 1£:2.0

RECEIVED BY (Sign)

G Tt Foora

RELINQUISHED BY (Sign)

B

RECEIVED BY (Sign)

G

RELINQUISHED BY (Sign)

Gl

RECEIVED BY ({Sign)

©-

RELINQUISEED BY (Sign)

<l

t

s

m

RECEIVED BY (Sign)

&

REMARKS :




N.F. FILE COPY

AAPANCEE

ENVIRONMENTAL SERVICES INC.

CRA PROJECT #2293

Report Prepared For

CONESTOGA-ROVERS & ASSOCIATES, INC.

%J{ /L,é/tpg %pﬂ(;a

Karen E. Kuklis
Project Manager

Ww. Joéeph McDoug&ll, Ph.D.
Technical Evaluation

June 22, 1988
AES Report CRF
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C RA Consulting Enginesrs SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES A E 5
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

CH AlN OF CU STODY PROJECT Na: PROJECT NAME:

RECORD 2293 UCC - RPepublic Plant
- 4]
SAMPLER'S SIGNATURE __Z.l W 7 7\ 2 SAMPLE ;
T(son) /| TYPE 83_ REMARKS
SEQ| sawpLe N | DATE | TME SAMPLE LOCATOIN *g
DP -~ 2 e/v/z’&’ 2:23 |2755 + 495 W FiLl | | ACETONE
DP - || ' 2:4% |300S + SS90 W " | "
DP - 3 o [-1C [¢01 S+ 38O W e \ “
bP - B L 1oyy [93s s+ Is2 W) i ! u
MOTIE: coPCKRITE bP-2 WiTH DPP~1]  ASD dP-3 v, TH|DPLE
TP -2 |o/9/93]10:S5 |uateeMpm PiT 2| Scitl [ | gemzewes
T — \.{ Y] Cr; 30 " " ] u ! Y4
TF - & /" [l:y5 X "G i \ s
TOTAL NUMBER OF CONTAINERS 7

ANTICIPATED CHEMICAL HAZARDS:

RELINQUISHED BY: 7. . DATE/TIME RECEIVED BY: ( o
foed 347 SN 7,

RELINQUISHED BY: DATE /TIME RECEIVED BY:
2 (SIGN) i & (36N)
RELINQUISHED BY: DATE/TIME RECEIVED BY:
@ (SIGN) | @\f (aeN)
ADDITIONAL SIGNATURE )
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
AUT O ILS THOMPSOAR) (w@,v A0 ltnpenl |H52(32 17
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: i/BATE/TlME
GENERAL CONDITION OF COOLER: (smwuze;?w_.- YsL) 347
WHITE — CRA OFFICE COPY.
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY
GOLDEN ROD ~ SHIPPERS N@ 4571



—

c RA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES

SHIPPED TO (Laboratory name):

AES

651 Colby Drive, Waterloo, Ontario Canada N2V 1C2
CHAIN OF CUSTODY | proscr »: PROJECT NAME: ({CC - K¢ Pujol rC
RECORD 2243 \WJ CJ:—( rmman Lnves.
[} ..
SAMPLER’S SIGNATURE C. Qbuvxw Jolg - SAMPLE §
(5005 ) TYPE §3 REMARKS
3
32| sawPLe e | DATE | TIME SAMPLE LOCATOIN 8
Trio [efa/8¢ Stock aile Sail | | Benzene,
TOTAL NUMBER OF CONTAINERS [
ANTICIPATED CHEMICAL HAZARDS: \
k, l’\\( "\ Ql_\‘\, (\
REUNQUISHED BY: - DATE /TIME RECEIVED BY: _7_
C L; N A i~ ,./j, /\I/K /(L((I 77/ /Mf‘
(SIGN) A VRECUIREFAS (SNY”
RELINQUISHED BY: ~, ] / Zag« /TIME RECEIVED BY: 0
~~ {6 LR @&QLM&&A
(SIGN) + (17 | (0 (sIeN)
RELINQUISHED BY: DATE /TIME RECEIVED BY:
Eigy (SIGN) ! @ (seN)
ADDITIONAL SIGNATURE ]
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECE! FOR LABORATORY BY: /2 TE/TIME
A T O RIS THordST /) Ol T Ok 10:75
(SIGN) — '
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: /TlME~ .
GENERAL CONDITION OF COOLER: (SioN) /7 /é.mh Fz 3;%;[ [0=/3
: Z

WHITE — CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY
PINK — CRA LABORATORY COPY

GOLDEN ROD SHIPPERS

corPyY

N2 4575
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WASTE DRUM SAMPLES






AAANCET—

ENVIRONMENTAL SERVICES INC.

WASTE CHARACTERIZATION OF MATERIAL FOUND AT
UNION CARBIDE CORPORATION SOLID WASTE MANAGEMENT FACILITY

Report Prepared For

UNION CARBIDE CORPORATION
CARBON PRODUCTS DIVISION

Karen E. Kukli§
Project Manager

Janette Bingert
Quality Control Manager

April 26, 1988
AES Report COH
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SCOPE OF WORK

‘Mr. Alvin Ogg of Union Carbide Corporation regquested that
samples of material found at Union Carbide Solid Waste Man-

agement Facility be analyzed for Waste Characterization.
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APPENDIX H

ANALYTICAL DATA

GROUNDWATER SAMPLING PROGRAM
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APPENDIX A

QUALITY CONTROL PRECISION AND ACCURACY DATA
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APPENDIX B

CHAIN OF CUSTODY RECORDS



K .Wk,; R ERE A SIS T L S ——

CRA Consuling Engineers SHIPPED TO (Laboratory name):
CONESTOGA-ROVERS & ASSOCIATES A ,ES
851 Colby Drive, Waterioo, Ontario Cansda N2V 1C2
CHAIN OF CUSTODY | Prosct m: | ProsCT NAuE: Union Carbide -
RECORD 22493 Q“-’»Pu\o\ iC \ G YOU.YYQ Qai((
SAMPLER'S SIGNATURE C. D&% SAT:,‘:é‘E &§ REMARKS
! | samPLe w | DaTE | TME SAMPLE LOCATOIN 3
| 3o Jozo B VoA ol =
i Mdeds 12 NGg L 04
] Cuocade | 1] Neod
Premed |1 [HaSOp (S
lLead LU ’
| 0B I3[= ]
[ 2S ho N0l Mt
3pafgvilaco | oraa-RE Voa 2l - \
C(Oxx‘uo_z | NC\ O}L
Q}’\]J.nz\i ) H;SQATT QuSCur
leard [
PCR > -
(25 2
fﬁ\p Ricnk, yon % . g
TOTAL NUMBER OF CONTAINERS for-\
ANTICIPATED CHEMICAL HAZARDS: k
‘ Unkn oA N
, RELINQUISHED BY: B "OATE /TIME -
298¢t 1310
RELINQUISHED BY: DATE/TME
& ) |
RELINQUISHED BY: DATE/TIME
& =) L
ADDITIONAL SIGNATURE ]
SHEET REQUIRED
METHOD OF SHIPMENT: SHPPED BY .. . é?mmmr By D,ATE/n/ug >
R . Jhy _ 35 ’}l /
CONDITION OF SEAL UPON RECEWPT: COOLER OPENED BY: " - DATE /TIME
GENERAL CONDITION OF COOLER: T J— AR ]
WHITE ~ CRA OFFICE COPY
YELLOW ~ RECEIVING LABQRATORY COPY o _
PINK ~ CRA LABORATORY COPY Sk 4534

GOLDEN ROD SHIPPERS



2186 LIBERTY DRIVE —
NIAGARA FALLS, NY 14304 l
____ENVIRONMENTAL SERVICES INC. (716) 283-3120 I
SHAIN OF CUSTODY!| JoB cope | PROJECT NaME 7
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APPENDIX I

WATERMAIN INSTALLATiION PROGRAM

SAMPLE "A" RESULTS






k=~ I CONESTOGA-ROVERS & ASSOCIATES LIMITED

S £ 651 Colby Drive,
Consuiting Engineers g?é)egsof_bg?aa”o' Canada N2V 1C2
July 11, 1987 Reference No. 1851

Mr. Michael Balent

Chief Plant Engineer
Union Carbide Corporation
P.O. BOX 887

Niagara Falls, New York
U.S.A. 14302

Dear Mr. Balent:

Re: Samples from Excavation Site

The analytical data associated with the water and soil samples
collected from the excavation of the UCC Repulic Plant Solid Waste
Management Facility, was received from Advanced Environmental
Systems (AES).

The attached tables summarize the Priority Pollutant analysis of
the soil and water samples and compares the reported values to the
available drinking water quality objectives as listed in the
referenced sources. (Tables 5 and 6).

With the exception of the Polynuclear Aromatic Hydrocarbons
(PAHs), all of the reported concentrations in the water samples
are below the drinking water standards. The regulating agencies
have set very few guidelines on objectives for the PAH compounds.
In fact, only three of the compounds (Acenaphthene, Fluoranthene
and Benzo(a)pyrene) have ambient Water Quality Criteria levels
established. (Table 5).

Of the PAHs found in the samples analyzed only Fluoranthene had
reported levels higher than the quoted objective of 42 ug/L for
the protection of human health by ingestion of water and
contaminated aquatic organisms.

Thus, assuming this sample is representative of the groundwater in
the area, there appears to be no significant risk to public
health.

For the most part, compounds for which there are no objectives
listed are generally non-toxic and consequently not of concern.

continued....



CONESTOGA-ROVERS & ASSOCIATES LIMITED

Consulting Engineers

July 11, 1987 Reference No. 1851

The sample described as being soil is in fact a TCLP extract of a
soil sample collected from the excavation pit. This data has been
compared to the criteria for EP Toxicity. (Table 7). Assuming
that this sample is representative of the fill materials in the
area and that the extract method is equivalent to the requirements
outlined for EP Toxicity, it can be seen that this material would
not be characterized as hazardous by these standards. However, it
should be noted that these assumptions may not be valid.

You will note, from the attached tables, that only selected
Polynuclear Aromatic Hydrocarbons and metals were found in either
the soil extract or the groundwater.

However, there are some gquestions that arise out of the evaluation
of the reported data. The fact that the excavation pit was open
for an undetermined amount of time and that only grab samples were
taken for the initial characterization, could have led to the
potential lost of any volatile compounds which may have been
present.

At this stage, we can not comment on the representativeness of the
samples and how they may or may not reflect the true in situ
conditions.

We will, however, caution you to avoid making any major decisions
based on the results of one sample set and encourage you to
consider resampling the area to establish a sound database for a
proper evaluation.

The resampling should be carried out in such a manner as to ensure
that samples collected are representative of in situ conditions.

Should you have any questions or comments regarding this issue,
please do not hesitate to contact our office.

Yours very truly,

CONESTOGA-ROVERS & ASSOCIATES

e

Paul E. Plotz, B.Sc.

PEP/jh
Encl.

c.c. Jim Kay
Carol Dunnigan



TABLE 1

VOLATILE ORGANICS

(ug/L)

- Detection 1
Parameter Limits Water Soil WQC
1, 1-Dichloroethylene 10 ND ND .033
1,2=-Dichloroethane 10 ND ND 0.94
2—-Butanone _ 10 ND ND —
Benzene 10 ND ND 0.66
Acrylonitrile 100 ND ND 0.058
Carbon Disulfide 10 ND ND —_
Carbon Tetrachloride 10 ND ND 0.4
Chlorobenzene 10 ND ND 488
Chloroform 10 ND ND 0.19
Methylene Chloride 10 ND ND -
Tetrachloroethylene 10 ND ND 0.8
Toluene 10 ND ND 14300
Vinyl Chloride 10 ND ND 2.0
1,1,2,2-Tetrachlorcethane 10 ND ND 0.17
1,1,2-Trichloroethane 10 ND ND 0.6
1,1,1-Trichloroethane 10 ND ND 18400
1,1,1,2-Tetrachloroethane 10 ND ND —_
Trichloroethylene 10 ND ND 2.7

ND: Not Detected at or above the reported detection Limits.

1
EPA Ambient Water Quality Criteria for Protection of Human Health, Aquatic

Organisms and Drinking Water.



Parameter

Phenol
Bis(2-chloroethyl)Ether
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Hexachlorobenzene
Nitrobenzene
Bexachlorobutadiene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Pentachlorophenol
2,3,4,6-Tetrachlorophenol
4-Methyl Phenol (p—Cresol)
2-Methyl Phenol (o-Cresol)
2,4-Dinitrotoluene

TABLE 2

SEMI-VOLATILE ORGANICS

(ug/L)

Detection

Limits

20
20
20
20
20
20
20
20
20
20
20
20
20
20

Water

6888668868686888

1

Soil wC

ND 3500

ND 0.030
ND 400

ND 400

ND .00072
ND 19800 :
ND 0.45
ND 2600

ND 1.2

ND 1010

ND 1.0

ND p——

ND —

ND 0.1

1EPA Ambient Water Quality Criteria for Protection of Human Health, Aquatic

Organisms and Drinking Water.



Parameter

Kerosene

Fuel 0il #2

Fuel 0il #4

Fuel 0il #6
Gasoline
Lubricating Oils
Tar Primer

PETROLEUM PRODUCTS

TABLE 3

(ppm)
Detection

Limits Water
0.25 ND
0.25 ND
0.25 ND
0.25 ND
0.25 ND
0.25 ND
0.25 3.17

Soil

ND
ND
ND
ND
ND
ND
269

” TAR n

ND

ND

ND

ND

ND

ND
({Present)



Parameter

Lindane
Endrin
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Chlordane
2,40
Silvex

PCB 1260 *
PCB 1254 *
PCB 1242 *

Notes:

* Since the analysis for PCBs were performed on the original
soil sample, the units of measure and mg/kg (pgm).

TABLE 4

PESTICIDES AND PCBs

(ug/L)

Detection

Limits Water

0.10
0.10
0.50

EEEBBEEBBEEB S

oooocoouvmuun
L) L] L]
[oNeNo NN

Soil

woc !

6885858586888

ND: Not Detected at or above the reported detection limits.

1

1

.0123
.00028

pa—

.000M
.00046

.000079
.000079
.000079

EPA Ambient Water Quality Criteria for Protection of Human Hdealth, Aquatic
Organisms and Drinking Water.
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TABLE 7

COMPARISON OF SOIL DATA TO EP TOXICITY LIMITS

Parameter

METALS

Total Aluminum
Total Barium
Total Calcium
Total Chromium
Total Cobalt
Total Copper
Total Iron
Total Lead
Total Magnesium
Total Manganese
Total Mercury
Total Nickel
Total Potassium
Total Sodium
Total Thallium
Total Zinc

- PRELIMINARY

Napththalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene .
Benzo(a)anthracene
Benzo(b+k) fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene
Perylene
Indeno(1l,2,3-CD)Pyrene
Dibenz(a.h)anthracene
Benzo(g,h,i)perylene

NOTE:

Soil Data Result of TCLP Procedure

Soil

.99
. 225

N
N

. 006
. 056
.021
.73

.191

~J
NOONOOO_OH

.47
<0.001
0.163
2.71
1390
0.018
2.38

ND
ND
13.6
ND
50.0
15.9
114
92.
83.
68.
130
ND
70.0
ND
46.0
20.7
49.3

N~

EP TOX° ppm
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APPENDIX J

SURFACE WATER SAMPLE RESULTS






WASTEWATER DISCHARGE MONITORING
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