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1.0

I D N

A Supplemental Site Investigation of the Tonawanda
Coke Corporation (TCC) facility located on River Road in Tonawanda, New
York was conducted by Conestoga-Rovers & Associates (CRA). This
investigation was conducted in order to supplement existing information
regarding the hydrogeological and geochemical characteristics of the Site. The
work was completed in accordance with the report entitled "Supplemental
Site Investigation, Tonawanda Coke Corporation" (hereinafter "Work Plan"),
dated February 13, 1989, and the CRA responses to the New York State
Department of Environmental Conservation's (DEC) April 21, 1989
comments, dated May 9, 1989. The CRA responses are included in

Appendix A.

This report details all of the field activities and presents
documented logs of the acquired information. The geologic, hydrogeologic
and analytical information is discussed as it pertains to the TCC facility
operations and an assessment of the data is included. Finally,
recommendations for further action are made to address questions raised by

this Supplemental Site Investigation.



2.0 BACKGROUND INFORMATION

Several sampling events and two major investigations
have been undertaken at the Site, focusing primarily on the former on-Site
disposal areas. The results of the investigations were presented in the reports
entitled "Tonawanda Coke Corporation - New York State Superfund Phase I
Summary Report - November 18, 1983" prepared by Recra Research Inc. and
"Phase II Site Investigation - Tonawanda Coke Site - December 1986" prepared

by Malcolm-Pirnie, Inc.
In summary, these reports have concluded the following:

- air emission sources are in compliance with permit and regulatory

requirements;

- some chemicals were found in the groundwater flow regime in certain
areas. However, some of these occurrences are difficult to explain in the
‘context of the waste disposal areas;

- the groundwater zone of concern is the uppermost soil/fill horizon;

- some chemicals were found in the surface water on Site; and

- the greatest potential for environmental impact is in the surface water

discharges.



As the initial step in the Supplementary Site Investigation

process, CRA has reviewed the previous investigation reports and is in

agreement with the findings of the previous two studies. Specifically, CRA

concludes the following;:

air emission sources are adequately controlled by air permitting standards

which TCC meets;

the chemical concentrations observed in the groundwater in certain areas
may be explained by the possibility of waste or other material present in

areas other than the identified former waste disposal areas;

the groundwater interval monitored is limited to surficial layers of fill and
permeable strata in the upper soil. Below this, the soil consists of a
massive layer of low permeability clay that acts as an aquitard restricting
both the vertical and horizontal components of groundwater flow. Thus,
chemicals discharged into the groundwater are similarly restricted to this
upper perched strata. Due to this lack of mobility, localized areas of
groundwater within the surficial waterbearing zone containing elevated
chemical concentrations leached from the fill and surface materials may
exist. More importantly, however, the areal extent of environmental

concern related to such conditions is expected to be limited; and

surface water courses provide a pathway for migration of and subsequent
exposure to chemicals which may be present at the Site. Consequently, the
surface water conditions at and adjacent to the Site should be investigated

further.



The initial step in the Supplemental Site Investigation
involved the generation of a Site Base Plan. An aerial survey firm was
contracted to perform an aerial survey of the TCC Site and produce a
topographic plan of the entire Site. CRA has incorporated this aerial survey
topographic base into a Site Base Plan including all the well and sampling

locations. The enclosed Plan 1 is this Site Base Plan.

The Supplemental Site Investigation was completed in
three phases as initially outlined in the Work Plan. In late June 1989, test pits
were excavated for soil samples and monitoring wells were installed to
augment the existing well network. Immediately after the well installations
the wells were developed and a groundwater sampling program was initiated.
In October 1989, a second visit included some additional borings in the test pit
areas, a replacement well installation, a second round of groundwater
sampling and a surface water sampling program. A third visit in December
1989 was for the purpose of a third round of groundwater sampling, some
additional surface water sampling and a sediment sampling program. Due to
frozen conditions, it was not possible to collect all of the surface water and
sediment samples at this time. The remaining samples were subsequently

collected on March 15, 1990.



3.0

TEST PIT INVESTIGATION PROGRAM

On June 19, 1989, a test pit and soil sampling program was
conducted in order to characterize the materials which have been deposited at
the TCC fadility. The investigation was conducted in three areas of the
facility; Site 108 on the west side of River Road, Site 110 in the northeast
corner of the Site, and the coal storage area in the center of the Site. Two test
pits were located in each of Sites 108 (TP-Q and S) and 110 (TP-M and N) and
four test pits were located in the coal storage area (TP-T, U, V and W) as

shown on Figure 3.1.

The test pits were excavated using a rubber-tired backhoe
subcontracted from Brite Associates by TCC. The depth of each test pit
extehded to the fill/native soil interface and the materials encountered were
logged by CRA personnel. Following sample collection from each test pit, the
excavation was backfilled with the excavated material in the reverse order
from which it was originally removed with the original surface material
being exposed. The stratigraphic and instrumentation logs for the test pits are

contained in Appendix B.

Each test pit soil sample was collected by scraping the
freshly exposed face of the excavation with a precleaned stainless steel
sampling trowel/spatula in order to remove material which may have been
contacted by the backhoe bucket. A sufficient sample volume was collected
representative of the entire depth of fill material encountered. Groundwater
filled the test excavations at TP-S and TP-Q, making sample collection from

the excavation impossible. Therefore, the samples were collected with the
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sampling tool from the pile of excavated material representative of the entire
soils encountered. Also, because groundwater filled the excavation, it was not

possible to determine the fill/native contact at TP-S and TP-Q.

Following sample collection from the test pits, composite
soil samples were field produced by filling each sample jar with equal
portions of homogenized soil material from two test pits in the same area.

The sample compositions were as follows:

TP-Q and TP-S (Site 108) = sample TP-1
TP-T and TP-U (coal storage area) = sample TP-2
TP-V and TP-W (coal storage area) = sample TP-3
TP-M and TP-N (Site 110) = sample TP-4

Each composite sample consisted of two 1-liter and two
4-ounce glass jars of soil. The sample containers were handled and
transported according to the appropriate chain-of-custody procedures and
submitted, along with a Quality Assurance duplicate sample from TP-1, to
CompuChem Corp. for analysis. The soil samples were analyzed for the
following groups of parameters with reporting by Contract Laboratory

Procedures (CLP) for the Target Compound List parameters:

Target Compound List (TCL)
- Volatile Organic Compounds (VOCs)
- Base/Neutral and Acid Extractables (BN As)

- Inorganic Compounds (Metals and Cyanide)



Toxicity Characteristics Leaching Procedure (TCLP)
- Volatile Organic Compounds (VOCs)

- Base/Neutral and Acid Extractables (BNAs)

- Inorganic Compounds (Metals and Cyanide)

Qil and Grease

Hexavalent Chromium (Cr+6)

Table 3.1 presents a summary of the test pit soil sample

handling details.

3.1 CHEMICAL SAMPLING OF UNDERLYING SOIL

As a follow-up to the test pit investigation in the coal
storage area, a soil sampling program of the underlying native clay materials
was conducted. At the same locations as the previous test pit excavations,
four boreholes were drilled on October 16, 1989 by Earth Dimensions of East
Aurora, New York. The boreholes were drilled to a depth necessary to collect
a sample of the native clay beneath the coal storage area. The borehole

locations are indicated on Figure 3.1 along with the test pit locations.

Each borehole was augered into the native clay using
6.5-inch outside diameter hollow stem augers. Continuous split spoon
sampling was conducted in order to identify the geologic strata and confirm

the native clay/fill interface. Once the native clay was observed in a split

7



TABLE 31

TEST PIT SOIL SAMPLING SUMMARY
TONAWANDA COKE CORPORATION

Sample Sample Sample Sample Shipping Chain-of-Custody

Location Number Date Time Date Number Comments
TP-1 | 2428-DT-001 6-19-89 1345 6-19-89 4375 Composite of TP-Q and TP-5
TP-2 2428-DT-002 6-19-89 1050 6-19-89 4375 Composite of TP-T and TP-U
TP-3 2428-DT-003 6-19-89 1005 6-19;89 4375 Composite of 'ﬁ’-V and TP-W
TP4 2428-DT-004 6-19-89 0920 6-19-89 4375 Composite of TP-M and TP-N

TP-5 2428-DT-005 6-19-89 1450 6-19-89 4375 Duplicate of TP-1



époon, a subsequent precleaned split spoon was driven and a soil sample
collected for chemical analysis (see Figure 3.2). The remaining soil was placed
in a clear glass sample jar and stored on Site for geologic reference. Following
sample collection, the borehole was grouted to ground surface. The
stratigraphic and instrumentation logs for the boreholes are contained in

Appendix B along with the test pit logs.

The sample volume collected from each borehole was
placed in a 1-liter glass sample jar and handled and transported in the same
manner as the test pit samples. CompuChem Corp., upon receipt of the four
sample jars, composited the samples similar to the previous test pit samples;
BH-T with BH-U and BH-V with BH-W. The composite samples were then
analyzed for the same parameter groups as the previous test pit samples
except for TCLP analyses. Reporting followed non-CLP procedures for this

data set.

Table 3.2 presents a summary of the borehole soil sample

handling details.



Sample

Location

BH-T

BH-U

BH-V

BH-W

Sample

Number

$-2428-DT-021

$-2428-DT-021

$-2428-DT-022

$-2428-DT-022

Sample

Date

10-16-89

10-16-89

10-16-89

10-16-89

TABLE 32

BOREHOLE SOIL SAMPLING SUMMARY
TONAWANDA COKE CORPORATION

Sample Shipping Chain-of-Custody
Time Date Number
1010 10-16-89 7632
1050 10-16-89 ‘ 7632
1400 10-16-89 7632
1200 10-16-89 7632

Comments

4.6 ft- 6.0 ft BGS
Composited with BH-U in lab

6.0 ft - 8.0 ft BGS
Composited with BH-T in lab

6.0 ft - 8.0 ft BGS
Composited with BH-W in lab

10.0 ft - 12.0 ft BGS
Composited with BH-V in lab



4.0

MONITORING WELL INSTALLATIONS

In order to evaluate the groundwater conditions beneath
the TCC facility, additional well installations were required to supplement the
six existing wells. Ten additional overburden groundwater monitoring wells
were installed around the perimeter of the Site during the period of
June 12-14, 1989. The locations of the newly installed and previously existing

monitoring wells are identified on Figure 4.1.

Earth Dimensions of East Aurora, New York, was
contracted to provide the drilling services for the monitoring well
installations. Boreholes for the well installations were advanced using a
truck-mounted Dietrich D-50 drill rig and 4 1/4-inch inside diameter hollow
stem augers to a depth of approximately two feet beyond the top surface of the
water table. Continuous split spoon samples of the overburden material were
collected in advance of the augering operations to define the overburden |
geologic stratigraphy. A soil sample from each split spoon was placed in a
clear glass sample jar and stored on Site for geologic reference. The
stratigraphic and instrumentation logs for the installed monitoring wells are

presented in Appendix B along with the borehole and test pits logs.

In conjunction with the monitoring well installations,
four undisturbed Shelby tube samples were collected of the native clay. These
samples were collected in order to determine the hydraulic conductivity of
the aquitard strata underlying the Site. The tube samples were submitted to a
soil testing laboratory by Earth Dimensions for hydraulic conductivity

analysis. The monitoring wells and depths at which the Shelby tube samples

9
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were collected and the resultant hydraulic conductivity test results are as

follows:

MW11-89 (4.0 ft - 6.0 ft) 3.3 x 1076 cm/sec
MW13-89 (6.0 ft - 8.0 ft) 2.9 x 108 cm/sec
MW14-89 (4.0 ft - 6.0 ft) 1.6 x 10-8 em/sec
MW17-89 (6.0 ft - 8.0 ft) sample disturbed

It should be noted that the Shelby tube sample identified as being from
MW17-89 was a&ually collected from an additional borehole drilled five feet
south of MW17-89. From the hydraulic conductivity test values it can be seen
that}the clay beneath the TCC Site has a low hydraulic conductivity and thus

acts as a barrier to groundwater flow.

Within the augered boreholes, the overburden
groundwater monitoring wells, designated MW8-89 through MW17-89, were

installed as follows:

i) A 2-foot length of 2-inch inside diameter stainless steel screen (#10 slot)
threaded and coupled to an appropriate length of 2-inch diameter black

steel riser pipe was installed through the hollow stem augers.

ii) A measured quartzite sandpack (QROC #2) was placed around the well
screen over the saturated interval. The sandpack was poured into place
between the inside of the augers and the outside of the riser pipe. The

augers were extracted as the backfilling progressed.

10



iii) A measured bentonite pellet plug was placed over the sandpack. The
thickness of the plug was determined in the field on an individual well

basis.

iv)  Cement grout was placed in the remaining borehole annular space to
the ground surface. Three percent bentonite was added to the grout to

control shrinkage.

v) Each riser pipe was allowed to stick up approximately two feet above

the ground surface and was equipped with a lockable cap and lock.

Figure 4.2 illustrates a typical monitoring well
installation. The monitoring well completion details for the ten newly

installed wells are summarized on Table 4.1.

During the supplemental investigation, it was discovered
that one of the previously existing wells, MW-3, had been severely damaged.
Although attempts were made to repair the well installation, it was decided to
install an adjacent replacement well due to a lack of confidence in the
integrity of the existing well. On October 16, 1989, Earth Dimensions installed
a replacement well, MW3R-89. The same augering, soil sampling and well
installation procedures were followed as used for the ten newly installed
monitoring wells. The selected depth of the well installation was chosen to
monitor the same interval as the original MW-3 monitoring well. Table 4.1

also presents the well completion details for the replacement well, MW3R-89.

11
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Well

MW8-89

MW9-89

MW10-89
MW11-89
MW12-89
MW13-89
MW14-89
MW15-89
MW16-89
MW17-89
MW3R-89

Notes:

AMSL
BGS

Ground
Elevation
(ft AMSL)

576.7
602.8
603.9
602.0
606.3
606.2
603.6
603.8
599.9
576.9
609.0

TABLE 4.1

MONITORING WELL COMPLETION DETAILS
TONAWANDA COKE CORPORATION

Top of
Casing
(ft AMSL)

578.99
604.92
605.54
603.77
609.19
608.39
605.57
605.99
603.46
579.15
611.16

Depth
of Hole
(ft BGS)

100

6.0
6.0
6.0
6.0
8.0
6.0
4.0
4.0
6.0
8.0

Above mean sea level (based on NGVD 1929 datum).
Below ground surface.

Screened
Interval
(ft AMSL)

566.7-568.7
598.8-600.8
599.4-601.4
598.5-600.5
601.3-603.3
600.2-602.2
599.6-601.6
599.8-601.8
596.4-598.4
571.9-573.9
602.8-604.8

Sandpack
Interval
(ft AMSL)

566.7-571.2
596.8-601.0
597.9-601.9
596.0-601.0
600.3-603.8
598.2-603.2
597.6-602.1
599.8-602.3
595.9-598.9
570.9-574.4
601.0-606.5

Bentonite
Plug Interval
(ft AMSL)

571.2-573.5
601.0-602.0
601.9-603.0
601.0-601.5
603.8-605.5
603.2-605.2
602.1-603.1
602.3-603.3
598.9-599.4
574.4-575.9
606.5-608.0



41 WELL DEVELOPMENT

Following completion of the well installations, the wells
were developed in order to draw water through the sandpack and remove
any fines from the sandpack. Development was accomplished using a
peristaltic pump with new teflon tubing inserted into each well. During

purging, the tubing was agitated in the well screen to promote fines removal.

A minimum of ten well volumes were removed from
each well in an attempt to bring the wells to a silt-free condition. Wells that
went dry and could not be sufficiently de;reloped in one day were purged
until dry on three consecutive days. The evacuated water was measured for
pH, conductivity and temperature after each successive well volume in order
to determine chemical stability. Turbidity was also measured to monitor
water clarity and to aid in determining sediment presence. All of the wells
achieved chemical stability during development, determined as three
consecutive, consistent (+/- 10 percent of the median) readings for each of the
stabilization parameters. However, the turbidity criterié of 50 NTU or less

was not achievable at every well.

The water generated during well development was
contained in a 55-gallon drum at each individual well location. The
contained water was discharged to the ground surface adjacent to each clean
well following the receipt of the analytical results for the groundwater

samples.

12



The well development information, including the
stabilization parameter values, is summarized on the development logs

contained in Appendix C.

13



5.0

GROUNDWATER SAMPLING PROGRAMS

The scope of the groundwater quality monitoring

| program was to collect two sets of analytical data for each monitoring well,

both historical and newly installed. The initial round of sample collection
involved a limited number of wells (eight) for which the groundwater
samples collected were analyzed for the complete set of Target Compound List
(TCL) and Target Analyte List (TAL) parameters except the pesticide fraction.
The pesticides were not included because it is known that TCC and its
predecessors have never used or handled pesticides at this facility. Following
the analysis of the Round 1 samples, a reduced list of parameters, the
Site-Specific Indicators (SSIs) was developed for use in subsequent sampling
rounds. Thereafter, Round 2 sampling included all of the present monitoring
wells (16 wells) and Round.3 sampling involved any well for which only one
set of analytical data was available or for which the available data provided

unresolved conflicting data.

51 ROUND 1 SAMPLING

The wells included in the initial groundwater sampling
round included six of the newly installed monitoring wells (MW8-89,
MW9-89, MW11-89, MW14-89, MW16-89 and MW17-89) and two of the
historical monitoring wells (MW-2 and MW-3). Prior to sample collection,
the wells were purged of a minimum of five well volumes of water (or until
dry on three consecutive days) so as to remove any stagnant water and collect

representative samples of the groundwater in the vicinity of each well
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installation. Water quality stability was verified by pH, temperature,
conductivity and turbidity readings (similar to development) and additional
water was purged when necessary. In several instances the purging of five
well volumes was. not necessary as the well was sampled immediately

following well development of ten or more well volumes.

The well purging information is summarized on the

purging logs contained in Appendix D.

For each sampling event at each individual well, the

following protocols were observed:

i) an initial water level in the well was obtained using a precleaned water

level indicator;
ii) the required purging volume (five well volumes) was calculated;

iii)  a peristaltic pump was connected to well-dedicated teflon tubing and
the required purging volume was removed from the well or the well

pumped dry on three consecutive days;

iv)  a precleaned bottom-loading stainless steel bailer attached to new nylon
rope was lowered to collect the samples for VOC analysis (the dedicated

bottom-loading PVC bailers were used at the historical wells);

V) the remainder of the samples were collected using the peristaltic pump

and tubing from the well purging;

15



vi)  blind duplicates and rinse blanks were collected at a rate of one for
every ten samples in order to provide for Quality Assurance analyses;

and

vii) all samples were properly preserved and filtered (where necessary) and
then packed on ice (to 4°C) in a sealed cooler and transported to the
designated analytical facility [both CompuChem Corp. and Advanéed
Environmental Services (AES) were used] under chain-of-custody to

provide both sample identification and security.

Samples were collected at six of the preselected wells
(MW11-89 and MW16-89 were not sampled due to insufficient sampling

volume) for the following parameters:

Analysis Volume Preservative Laboratory

| TCL VOCs 2x40mL HCl CompuChem
TCL BNAs 3x1L - CompuChem
TAL Metals (filtered) 2x 500 mL HNO3 CompuChem
TAL Metals (unfiltered) 2 x 500 mL HNO3 CompuChem
Cyanide 1x1L NaOH CompuChem
Oil and Grease 1x1L HpSO04 AES
Hexavalent Chromium 1x 250 mL - AES

Table 5.1 summarizes the Round 1 groundwater sampling

activities.
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TABLE 5.1

ROUND 1 WELL SAMPLING SUMMARY
TONAWANDA COKE CORPORATION

Sample Sample Sample Sample Shipping Chain-of-Custody
" Location Number Date Time . Date Number Comments
MW-2 W-2428-DT-004 6-28-89 1010 6-28-89 4387/4386 -
MW-2MS W-2428-DT-006 6-28-89 1115 6-28-89 4376 Sample for Cr+6 not collected
MW-2MSD W-2428-DT-005 6-28-89 1040 6-28-89 4387/4376 Sample for Cr+6 not collected
MW-3 W-2428-DT-007 6-28-89 1350 6-28-89 4384/4386 -
MW-3 Dup. W-2428-DT-008 6-28-89 1430 6-28-89 4385/4386 -
MW8-89 W-2428-DT-009 6-30-89 1020 6-30-89 4913/4906 -
MW9-89 W-2428-DT-001 6-26-89 1410 6-26-89 4378/4379 -
MW11-89 W-2428-DT-011 7-05-89 1430 7-05-89 4916 VOAs, 2 x 40 mL discarded due
) to insufficient sampling volume
MW14-89 W-2428-DT-010 7-05-89 1010 7-05-89 4917 Cr+6, 1 x 250 mL
7-05-89 1010 7-05-89 4916 Cyanide, 1 x 1L
VOCs, 2 x 40 mL
7-05-89 1010 7-06-89 4919 BNAs, 1 x 1L
Metals unfiltered, 1 x 500 mL
7-06-89 0930 7-06-89 4919 Metals filtered, 1 x 500 mL
BNAs, 2 x 1L
7-07-89 0900 7-07-89 4920 Oil and grease, 1 x 1L
. Metals filtered, 1 x 500 mL
Metals unfiltered, 1 x 500 mL
MW17-89 W-2428-DT-002 6-27-89 1000 6-27-89 4380/4381 -
Rinse Blank W-2428-DT-003 6-27-89 1055 6-27-89 4382/4381 Sample for filtered metals
not collected
Notes:

MW11-89 and MW16-89 were not sampled due to insufficient sampling volume.



The purged groundwater was contained in a 55-gallon
drum at each individual well location. The contained water was discharged
to the ground surface adjacent to each clean well following receipt of the

analytical results for the groundwater samples.

52  SSI PARAMETER SELECTION

Following completion of the analysis of the six Round 1
groundwater sample sets, the analytical data was reviewed. Table 5.2 presents

a short review of the detected chemicals for each of the parameter groups.

In order to sufficiently determine the appropriate reduced
parameter list, the analytical data for the five test pit soil samples (Section 3.0)
were also reviewed. Table 5.2 also includes a short review of the detected

chemicals in the soils for each of the parameter groups.

Based on the summary of detected compounds in
Table 5.2, the following list of Site-Specific Indicator (SSI) parameters was

selected for future groundwater sampling events:

VOCs - 1,2-Dichloroethene (total)
- 1,1,1-Trichloroethane
- Benzene
- Toluene
- Ethylbenzene
- Total Xylenes
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TABLE 5.2 ' Page1of 2

SSI PARAMETER SELECTION
TONAWANDA COKE CORPORATION

Detected Most Stringent
Compounds MCL Comments
(ug/L) (ug/L)
A. GROUNDWATER

VOGCs

Acetone 34-240 50 detected in both rinse and lab blanks;
assumed lab contamination

1,2-Dichloroethene (total) 6 5 MW8-89

1,1,1-Trichloroethane 7-8 5 MW-3

Benzene 41 ND MW8-89

Toluene 16 5 MW8-89

Ethylbenzene 8 5 MW8-89

Total Xylenes 27 5 MW8-89

BNAs

Naphthalene 73 -1900 50 MW-3 and MW8-89

2-Methylnaphthalene -19-25 50 MW-3 and MW8-89

Acenaphthylene 30-31 50 MW-3

Fluorene 45 -49 50 MW-3

Phenanthrene 29 -38 50 MW-3

Fluoranthene 16 - 34 50 MW-3

Pyrene 15-21 50 MW-3

Benzo (b & k) fluoranthene 15 50 MW-3

Dibenzofuran 34-37 50 MW-3

Analytes

Iron 28 - 33, 100 300 above MCL at four of six wells
(filtered samples)

Manganese 801 - 3, 550 300 above MCL at all six wells
(filtered samples)

Other Metals all below MCL

Cyanide 13.8-3,730 100 above MCL at MW-2 to MW8-89

Cr+6 20 50 detected at three wells

Oil & Grease 1,500 - 7,400 MW-2 and MW8-89



B. SOILS

VOCs

Methylene Chloride
Acetone

Toluene

Total Xylenes

BNAs

Total PAHs
Dibenzofuran

Analytes

Arsenic
Lead

Other Metals
Cyanide

Oil & Grease

TABLE 5.2

SSI PARAMETER SELECTION
TONAWANDA COKE CORPORATION

Detected
Concentrations
(ug/L)

29-110
24 - 260
8-9
11

19,040 - 165,500

640

0.59 -10.6
3.2-81.8

0.68 - 271
180 - 38,000

Background
Concentration
(ug/L)

<1-9.3
<10-70

Page 2 of 2

Comments

probable lab contamination
probable lab contamination
TP-1
TP-1

all five samples
TP-1

above at TP-1

above at TP-1 .

all below background
three of four TPs

all five samples



PAHs
Cyanide

Cr+6

Oil and grease

53 ROUND 2 SAMPLING

Following selection of the SSIs, a second round of
groundwater samples was collected. This event included sample collection at
all of the historical and newly installed monitoring wells. Also sampled was
the new well, MW3R-89, which was installed to replace the damaged MW-3
well. Prior to sample collection, the wells were again purged of a minimum
of five well volumes of water (or until dry on three consecutive days) with
the exception of MW3R-89. MW3R-89 was sampled immediately following
the removal of greater than ten well volumes during well development and

therefore purging of a minimum of five well volumes was not necessitated.

The well purging information is summarized on the

purging logs contained in Appendix D.

The purging and sampling protocols established in
Round 1 were again observed for the second sampling round with the
exception of three of the historical wells (MW-4, MW-5 and MW-6) where the
dedicated PVC bailer was used for purging and complete sample collection.

Samples in Round 2 were collected for the following parameters:
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Analysis Volume Preservative Laboratory

SSI VOCs 2x40 mL HCl AES
PAHs 1x1L -- AES
Cyanide 1x 500 mL NaOH AES
Cr+6 1 x 500 mL - AES
Oil and Grease 1x1L HCl AES

Table 5.3 summarizes the Round 2 groundwater sampling
activities. During this sampling round, several wells (MW8-89, MW9-89,
MW10-89, MW14-89 and MW17-89) were not sampled due to insufficient

sampling volume.

All contained groundwater was handled similar to

Round 1.

54 ROUND 3 SAMPLING

The final round of groundwater samples was intended to
complete the analytical data collection such that all of the on-Site wells would
have two sets of analytical results. This was intended to only include the
remaining wells not sampled in Round 1, however during Round 2 only two
wells from Round 1 (MW-2 and MW-3) contained sufficient volume for
sampling and therefore all wells with the exception of MW-2 and MW-3,

were again visited for the purpose of groundwater sample collection. The
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Sample
Location

- MW-2
MW-2MS
MW-2MSD
MWwW-3

MW?3R-89

MW3R-89 Dup.

MWw+4
MW-5
MW-6
MW-7

MW-7 Dup.

MW11-89
MW12-89
MW13-89
MW15-89
MW16-89
Rinse Blank
Rinse Blank

Notes:

Sample
Number

W-2428-DT-017

W-2428-DT-017MS
W-2428-DT-017MSD

W-2428-DT-032

W-2428-DT-033
W-2428-DT-034
W-2428-DT-015
W-2428-DT-019
W-2428-DT-014
W-2428-DT-012

W-2428-DT-013

W-2428-DT-026
W-2428-DT-030
W-2428-DT-016
W-2428-DT-025
W-2428-DT-020
W-2428-DT-018
W-2428-DT-035

TABLE 5.3

ROUND 2 WELL SAMPLING SUMMARY
TONAWANDA COKE CORPORATION

Sample
Date

10-11-89
10-11-89
10-11-89
10-18-89

10-18-89
10-18-89
10-11-89
10-12-89
10-10-89
10-09-89
10-12-89
10-09-89
10-12-89
10-17-89
10-18-89
10-11-89
10-17-89
10-17-89
10-11-89
10-18-89

Sample
Time

1120
1120
1120
1140

1225
1440
0905
1525
1350
1505
0905
1400
1000
1050
1005
1430
1010
0950
1500
1430

Shipping
Date

10-11-89
10-11-89
10-11-89
10-18-89

10-18-89
10-18-89
10-11-89
10-12-89
10-10-89
10-09-89
10-12-89
10-09-89
10-12-89
10-17-89
10-18-89
10-11-89
10-17-89
10-17-89
10-11-89
10-18-89

Chain-of-Custody
Number

7137
7138
7138
7635

7636
7636
7137
7631
7136
4921
7631
4921
7631
7633
7635
7239
7634
7634
7139
7637

MWS8-89, MW9-89, MW10-89, MW14-89 and MW17-89 were not sampled due to insufficient sampling volume.

Comments

Well sampled even though
damaged and replaced by MW3R-89

Cr+6 resampled

Cr+6 resampled



wells were again purged of a minimum of five well volumes (or until dry on

three consecutive days) prior to sample collection.

The well purging information is summarized on the

purging logs contained in Appendix D.

The purging and sampling protocols established in
Round 1 were again observed with the exception of the historical wéll MW-4
where the dedicated PVC bailer was used for complete sample collection.
Samples> in Round 3 were again collected for the SSI parameters as detailed in

the previous Round 2 discussion.
Table 5.4 summarizes the Round 3 groundwater sampling
activities. During this sampling round, MW8-89 was again not sampled due

to insufficient sampling volume.

All contained groundwater was handled similar to

Round 1.
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Sample
Location

MW3R-89
Mw+4
MW-5
MW-5MS
MW-5MSD
MW-6
MW-7
MW-7 Dup.
MW9-89
MW10-89
MW11-89
MW12-89
MW13-89
MW13-89 Dup.
MW14-89
MW15-89
MW16-89
MW17-89
Rinse Blank
Rinse Blank

Notes:

MWS8-89 was not sampled due to insufficient sampling volume.

Sample
Number

W-2428-DT-049
W-2428-DT-058
W-2428-DT-053

W-2428-DT-053MS
W-2428-DT-053MSD

W-2428-DT-055
W-2428-DT-051
W-2428-DT-052
W-2428-DT-061
W-2428-DT-060
W-2428-DT-059
W-2428-DT-048
W-2428-DT-046
W-2428-DT-047
W-2428-DT-063
W-2428-DT-054
W-2428-DT-062
W-2428-DT-057
W-2428-DT-050
W-2428-DT-056

TABLE 5.4

ROUND 3 WELL SAMPLING SUMMARY
TONAWANDA COKE CORPORATION

Sample
Date

12-13-89
12-15-89
12-13-89
12-13-89
12-13-89
12-14-89
12-13-89
12-13-89
12-19-89
12-19-89
12-19-89
12-12-89
12-12-89
12-12-89
12-20-89
12-14-89
12-19-89
12-15-89
12-13-89
12-15-89

Sample

Time

1100
0945
1530
1530
1530
1045
1415
1500
1110
1045
1020
1630
1430
1500
1010
0900
1145
0915
1130
0900

Shipping
Date

12-13-89
12-15-89
12-13-89
12-13-89
12-13-89
12-14-89
12-13-89
12-13-89
12-19-89
12-19-89
12-19-89
12-12-89
12-12-89
12-12-89
12-20-89
12-14-89
12-19-89
12-15-89
12-13-89
12-15-89

Chain-of-Custody
Number

Comments



6.0

SURFACE WATER/SEDIMENT SAMPLING PROGRAMS

Following establishment of the SSI parameter list, a
surface water sampling program was conducted at the same time as the
Round 2 groundwater sampling. Surface water samples were collected at
nine locations around the Site during the period of October 16-19, 1989. The
locations were selected based on expected and observed surface water
pathways. Following evaluation of the analytical data, additional samples
were collected during Round 3 groundwater sampling (December 19-20, 1989).
Sediment samples were collected at selected locations beneath previous
surface water locations and supplemental surface water samples were
collected at additional locations to better evaluate the Site conditions. During
this visit, several locations were frozen and sampling was completed on

March 15, 1990.

6.1 ROUND 1 SURFACE WATER SAMPLING

| The initial surface water sampling event was conducted in
conjunction with the second round of groundwater samples. Eleven surface
water sampling locations (SW-5 through SW-15) were preselected as
representative of surface water pathways discharging from the Site and from

adjacent sites. Figure 6.1 presents the surface water sampling locations.

At each sampling location, surface water samples were
collected by lowering one clean sample jar beneath the water surface and

transferring the collected water into the respective sample containers. A
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separate clean jar was used for sample retrieval at each location. Samples
were obtained from beneath the water surface in the main flow of moving

water or from the perimeter of the marshy areas.

Surface water samples were collected from all but two of
the locations. At SW-7 and SW-13, there was no visible standing or moving
water although there had been a considerable amount of precipitation over
the previous two days. The surface water sampling information is

summarized on the surface water sampling <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>