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SECTION 1 - INTRODUCTION

General

This report presents the results of an investigative program impiemented
by Blasland & Bouck Engineers, P.C. (Blasiand & Bouck), at the Envirotek Il
Superfund site, located in Tonawanda, New York ({(Figure 1). The scope of
the activities impiemented as part of this investigation were in accordance
with the USEPA-approved Sampling Plan, dated June 1990. This investigation
was performed on behalf of the participating Potentially Responsible Parties
of the Envirotek Il site (PRPs) in partial {ulfillment of the requirements of the
Administrative Order on Consent (Index No. CERCLA-00206) between
participating PRPs and the United States Environmental Protection Agency

(USEPA), signed on May 14, 18380,

Background

The Envirotek |l site includes a 2.5-acre facility once leased by
Envirotek, Ltd., as weil as the southeast portion of the hangar buitding
located immediately east of the property formerly leased by Envirotek. This
site is located within the former Raobtin Steel compiex at 4000 River Road in
Tonawanda, New York (Figuie 2). The Roblin Steel compiex is bounded an
the west by the Niagara fiver; on the east by River Road; on the south by
vacant land; and on the north by a site currently under investigaticn by the
New York State Department of Environmental Conservation {(NYSDEC), reterred
to as the River Road site (NYSDEC #915031).

The Envirotek |l site was operated by Envirotek, Lid., as a solvent
recovery operation from 1981 untii June 1989. Envirotek was issued a permit

as a hazardous waste treatment, storage, and disposal (TSD} facitity by the
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NYSDEC in 1984. The current owners of the site, Niagara River Waorltd, Inc.,
evicted Envirotek in June 13989.  Envirotek's permit as a TSD facility was
subsequently revoked by the NYSDEC in November 1988.

The tand on which the surrounding Roblin Steel compiex is located is
believed to have once been a low-iying swampy area and inciuded a small
island that was separated f{rom the mainland by a creek. Prior to
development, fill was used to bring the site to its present grade. An iran
and steel procductiocn ptant was then constructed by the Wickwire Spencer
Steel Company in the early 19800s. In 1945, the property was sold to
Colorado Fuel and Iron Corporation, which subsequently merged with Wickwire
Spencer Steel. The plant was operated by this corporfation until it went
bankrupt in 1963. The plant was then purchased by Roblin Steel in the mid
to late 1960s and was used by Robtin for storage pufposes. Roblin Steel
also subleased portions of the Roblin Steel Compiex to various companies,
including Ascension Chemical, Rupp Rental, Freightways Transportation, Beoth
Oil, and Envirotek. The entire Roblin Steel factiity, inciuding the Envirotek

Il site, are currently owned by Niagara River World, tnc.

Investigation Objectives

The specific objectives of this investigation of the Envirotek It site
include the following:
Determine the direction and rate of ground-water flow in the
shallow overburden aguifer undetlying the site;
Evaluate the nature of any chemicat compounds present in the
ground water associated with the former activities at the

Envirotek Il site;




ldentify other areas at the site at which spitls or releases of

chemical compounds may have occurred; and

The overall objective of this investigative program was tac provide a
preliminary characterization of the site. The information developed through
this investigation provides a bpasis for evaluating whether further investigation

and remedial actions are warranted for this site.
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SECTION 2- SCOPE OF INVESTIGATION ACTIVITIES

2.1 General

This section of the report presents a detailed discussion of the
investigation activities performed as part of the sampling and analysis program
implemented at the Envirotek II site. These investigation activities were
performed under the following two tasks:

- Site Reconnaissance Activities, and

Hydrogeologic Investigation Activities.

In addition to these activities, Blasland & Bouck imptemented a

supplementary soil sampling and analysis program as part of an evaluation
of potential interim remediat aiternatives for the Still Discharge Area. The

activities implemented for each ot these tasks are detailed below.

2.2 Site__ Reconnaissance Activities

The site reconnaissance activities that were performed at the Envirctek
site as part of the sampling and analysis program inciuded the foltowing:
Visual inspection of the surface conditions;
Soil gas survey of the open areas;
Identification of utility lines on-site; and

Assessment of site topography and drainage.

The purpose of these site reconnaissance activities was to provide
information pertaining to the existing conditions at the site that may be used

to assist in identitying additional areas of concern associated with Envirotek's

~
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activities at the site. In addition, the information generated was used to
assist in directing the subsequent investigation activities.

The visual inspection performed of the surface conditions at the site
concentrated on identifying any additional areas that exhibit evidence of
previous use as disposal locations. During this walk-through inspection, an
assessment of site topography and drainage‘was also performed to identity
the possible routes of surface-water runoff from the site. An attempt was
also made to locate any underground utitities that could have interfered with
the subsurface investigation activities that were subsequently periormed. This
was accomplished through the review of existing construction biueprints of the
site by the on-site geologist from Blasiand & Bouck and a representative of
Niagara River World, tne.

The soil gas survey implemented as part of the site reconnaissance
activities was performed to evaluate the open areas of the site for evidence
of additional material disposal areas and/or other potential releases that might
have been associated with the Envirotek site. In addition to the soil gas
survey activities performed to evaluate the open areas, soil gas samples
were also collected and anaiyzed as part of a supplementaiy investigation
implemented to support the evaluation ot potential interim remedial actions for
the Still Discharge Area. These soil gas survey activities invoived the
collection of soil gas samples from a total of 32 |ocations at the site.
These soil gas samples were located throughout the unpaved portions of the
site based on a grid spacing of approximately 50 feet. The actual locations
from which these soil gas samples were coliected are illustrated on Figure 3.
The collection and analysis of soil gas sampies was performed by Tracer
Research Corporation (Tracer) in accordance with the protocois presented in

Appendix A.
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2.3 Hydrogeologic Investigation Activities

To further characterize the nature of the aguifer underlying the
Envirotek Il site, Blastand & Bouck implemented the fotlowing hydrogeologic
investigation activities:

Monitoring Well Installation
In-situ Hydraulic Conductivity Testing
Measurements of Ground-Water Elevations

Ground-Water Sampling and Analysis.

A detailed discussion of each hydrageologic investigation component is
presented below.

2.3.1 _Monitoring Well Installation

A total of six monitoring wetls (ENV-t, ENV-2, ENV-3, ENV-4,
ENV-5, and ENV-6) were instailed at the Envirotek !l site between
November 6 and 9, 1890. The lccation of each new monitoring well
is indicated on Figure 4. This figure also indicates the location of the
seven existing monitoring wells (GW-1 through GW-7), which were
previously installed in the site vicinity as part of the NYSDECs
investigation of the Roblin Steel Comptex. Drilling and well installation
services associated with this investigation were provided by Empire Soils
Investigations, Inc. Boreholes at each location were advanced using a
Mobile CME-45B truck-mounted driti rig, equipped with 4%-inch I.D.
hollow-stem augers. Soil samples were obtained at 5-foot intervals
from each borehole using standard 2-inch §.D., 2-foot long split-spoon

samplers in accordance with ASTM D-1586.




A representative portion from each split-spoon sampie was retained
in clean glass jars. The jars were immediately covered with atuminum
foil and capped with a lid. Headspace gases in each of these jars
were then screened using an OVA by bpiercing the foil seal with the
OVA probe tip. The results of this OVA headspace screening were
recorded and are included on the subsuriace logs prepared for each
boring (Appendix B). The OVA was also utilized during drilling activities
to monitor the breathing zone at and around the drill rig in accordance
with the Site-Specific Health & Safety Plan. Each samptle collected was
also visually inspected in the field to determine the color, grain size,
classification, and motsture content of the materials encountered. This
information was recorded on logs that were maintained for each
borehole. Any evidence of contamination (e.g., staining, odor) was
also recorded on the boring togs. The boring logs are presented in
Appendix B.

All  downhole equipment and associated drilling equipment,
including augers, drill rods, auger plugs, split-spoan samplers, and other
equipment, were decontaminated prior to the start of each borehole.
This equipment was also decontaminated prior to teaving the site at the
completion of the project. The equipment was deccontaminated by high
pressure hot water ({i.e., steam cleaning). The split-spoons were
decontaminated pricr to each use by scrubbing in soapy (Alconox)
water, scrubbing in a water rinse, a hexane rinse, a methanoi rinse,
and a final rinse with distilled water.

Each borehole was compieted as an overburden monitoring weli
through the installation of 15 feet of 2-inch |.D. Schedule 40 PVC

well screen (0.010-inch sliot). The welt column was compieted with




solid PVC, flush threaded riser pipe to above grade. A No. 4-Q
graded quartzite sand pack was installed from the bottem of the well
column to a minimum of one fpot above the top of the screened
interval. A minimum one-foot hydrated bentonite seal was placed above
the sand pack. The remainder ot the annulus was fitled to within 18
inches of the surface with grout. All of the wells, except for ENV-1,
were completed above the ground surtace with a 4-inch diameter steel
protective casing, with tocking cap, instailed in a 2-foot by 2-fcot by
1.5-toot thick concrete pad. Due to the location of monitoring well
ENV-1 on an access road, this well was completed with a flush-mount
curb box. The well construction details for each of the new monitoring
wells are included with the boring logs in Appendix B.

Upon completion, each newly installed wetl was developed to
improve hydraulic communication between the well and the surrounding
aquifer {ormation to the degree paossible. The development methodology
involved the use of a bottem-loading, staintess steet Dbailer to surge and
purge each well. Well development continued until the turbidity fevels
of the ground water showed no noticeable improvement.

2.3.2 In-Situ Hydraulic_Conductivity Testing

In-situ hydraulic conductivity tests (siug tests) were performed on
each of the newly instatled monitoring welils to further characterize the
hydrogeologic properties of the water tabte aquifer at the site. These
tests were conducted as rising head tests. Initiatly, a solid slug was
lowered into the water cotumn ot the well to disptace a known volume
of water. After the water level in the well returned to its static level,
the slug was removed to create a hydrautic differential between the wel

and the surrounding aquifer. Water levels were then measured and
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recorded as the water in the well equilibrated with the surrounding
aquiter. A hydraulic conductivity vaiue for the aquifer at each well
location was then caiculated from this data using the Bouwer-Rice
method. The data devetoped through the performance of these slug
tests is presented in Appendix C.

2.3.3_Measurement of Ground-Water Elevations

As part of the hydrogeologic investigation activities performed at
this site, two rounds of static water levet measurements were recorded
from each of the six newly installed monitoring wells (ENV-1 through
ENV-6). Water level measurements were aiso recorded for the seven
existing monitoring wetls (GW-1 through GW-7} located on the
surrounding site. Each ot the wells were also checked tor the presence
of either light non-agueous phase liquids {LNAPLs) or dense non-
aqueous phase liquids (DNAPLs) using an interface probe capabte of
sensing phase separated materials at either the tep or bottom of the
water column in the wells,

To allow for the calculation of ground-water etevations from the
static water level measurements recorded from these wells, a reference
elevation of the top of each new monitoring welt was surveyed to within
0.01 feet by licenced land surveyors from Blasiand & Bouck. The
reference elevation for two of the existing wells located on the
surrounding site (GW-1 and GW-2) were ailso determined. This allowed
the elevations of the new monitoring wells to be tied to a common
datum with the existing wells for the calculation of ground-water
elevation data for all the existing weils. The survey methods utllized
conformed to standards and operformance criteria for a second order,

Class 2 survey as specified in Standards and Specifications for Geodetic
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Control Network, Federal Geodetic Contret Committee, September 1989,
as well as standard professional surveying practices and procedures.
These reference elevations are summarized in Table 1, along with the
calculated ground-water etevations for each round of water tevel
measurements.

2.3.4 Ground-Water Sampting and Analysis

To evaluate potential impacts to ground-water quality in the
vicinity of the site, ground-water samples were collected from the six
newly installed monitoring wells (ENV-1 through ENV-6).

Prior to sampling, each well was purged of approximately six well
volumes. Ground-water samples were collected using stainiess steel
bottom-loading bailers, which were decontaminated prior to each
sampling event. The decontamination process inciuded washing with a
solution of laboratory-grade detergent (Alconox) and water, followed by
a distilled water rinse, methanol rinse, hexane rinse, and finally a
distilled water rinse. Field measurements of the pH, temperature, and
conductivity were taken of each sample and recorded atong with a
description of the appearance of the sampte. A summary of the field
measurements is presented in Table 2. Sampies were placed directly
into laboratory-provided sampte caontainers immediately upon collection,
and maintained at approximately 4°C untit detivery to the laboratory for

analysis.

Suppiementary Soil Samptling and Analysis Program

This section presents the scope of the supplementary soili sampting and

analyses performed in the Still Discharge Area. This program was designed

to evaluate the nature and extent of any impacts associated with the former

2-7



A1

still discharges and to support the evatluation of the potential interim remedial
alternatives for this area. This soil sampting and analysis program was
performed under the Removal Action Work Ptan, and the results were
presented in our report ‘Evaluation of Interim Remedial Alternatives, Still
Discharge Area,” dated March 199%t. The results are restated in this report,
given their relevance to the objectives of this sampling program.

On October 11 and 12, 1990, a total of six soil borings were drilted
at the focations indicated on Figure 5. Each boring was continuously
sampled from the ground surface to the water tabie using 2-inch diameter
split-spoon sampling devices. To insure sample integrity, the split-spoon
samplers were decontaminated prior to each use by washing with a detergent
solution then rinsed sequentially with potable water, methanot, and triple
rinsed with distilled water. Each sampler was then allowed to air dry prior
to use. Immediately follewing retrievat of each split-spoon sampler, a
representative sample of the soil was placed directly into a laboratory-
provided sample container for possible tabaoratory analysis. A second
representative portion of the sampie was placed into a clean jar, covered with
aluminum foil, and left standing for at least several minutes to allow volatite
organics present in the soii to voiatilize into the head space of the jar. An
Organic Vapor Analyzer (OVA) was then used to screen each sample for
relative concentrations of vclatite crganic constituents by inserting the probe
of the OVA through the aluminum foil and directly reading the maximum
concentration from the field instrument. Each samplie collected was also
visually inspected in the tield to determine the color, grain size, ciassification,
and moisture content of the materiais encountered. This information was

recorded on logs that were maintained for each borehoie. Any evidence of
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contamination (e.g., staining, odor) was aiso recorded on the boring logs.
The boring logs are presented in Appendix B.

Based on the results of the field observations and OVA screening, one
sample was selected from each borehole for taboratory anatysis. In general,
the samples with the highest OVA readings were selected for analysis. The
samples that were selected were analyzed for volatile organics, semi-volatile

organics, total petroleum hydrocarbons, PCBs, metals, and cyanide.

2.5 Quality Assurance/Quality Control Activities

This section of the repofrt summarizes the key Quality Assurance/Quality
Control (QA/QC) activities, which were implemented as part of the sampling

and analysis program to assufe that the objectives of data quality were

achieved for the site investigation resuits.

2.5.1 _QA Objectives for Measurement Data

The overall QA objective was to develop and implement
procedures that would result in the generation of a data base of
adequate quality to support the identification, screening, and selection
of appropriate remedial actions for this site.

2.5.2 tevel of QA Effort

As part of the QA program, a number of QA/QC samples were
prepared or collected during the impiementation of the tield
investigation. The three types of QA/QC samples included: 1) trip
blanks; 2) field blanks; and 3) duplicate samples. The specific location
and frequency of the QA/QC samples performed in association with the

field sampling program are discussed in Section 4.




2.5.3 Field Measurements

Measurement data were ccltected during many of the field
activities incidental to coliecting samples for analytical testing. These
activities included, but are not limited to, the fotlowing:

Documenting time and weather conditions;

Determining pH, conductivity, and temperature of aqueous
samples;

Determining depths of borehotes and depth to ground water
in monitoring wells; and

Recording hydraulic data in association with slug test

pertormance.

The general QA objective for such measurement data was to
obtain reproducible and comparable measurements to a degree of
accuracy consistent with the intended use of the data through
documental use of standardized procedures. The procedures utilized in
performing these activities were in accordance with the Sampling Plan.

2.5.4 Calibration Procedures and Frequency

Calibration procedures utitized for the field measurement
instruments including the pH meter, conductivity meter, and temperature
meter, were in accordance with the respective manufacturers’ instruction
manuals. The OVA (FID) and the HNU (PID) were checked for
appropriate calibration on a daily basis. Any required calibration was
performed by the manufacturers according to their respective standard
procedures. Instrument catibrations and calibration checks were recorded

in the field logs.




2.5.5 Analytical Procedures

The laboratory analytical procedures for the TCL analysis of
aqueous samples collected from the site were in accordance with either
the current revision of USEPA CLP Statement of Work for Organic
Analyses (10/86) or USEPA CLP Statement of Work for tnerganic
Analyses (7/87).

The procedures for the field measurements of pH, conductivity,
and temperature were petformed in accordance with the protocols
detailed in the Sampling Plan.

2.5.6 _Data Validation and Assessment

All laboratory analytical data was assessed for accuracy, precision,
and completeness by the anatlyticat laboratory performing the analyses
prior to submission ot the analyticai reports te Blasiand & Bouck.

Upon receipt of the analytical reports from Galson Technical
Services, the reports were submitted to OBG Laboratories, Inc., for
independent data validation. The complete report summarizing the
results of the data validation performed by OBG tLaboratories s
presented in Appendix D. Although this report identifies severai minor
excursions from the method protocois, none of these minor deviations
would aifect the wvalidity of the data presented in the package.
Therefore, all of the analytical data generated through the performance
of the sampling and analysis program are determined to be acceptable.

All tield data were also reviewed for compieteness and accuracy
by the Field Manager. The Field Manager also cross-checked the fieid
data with the validated analytical data to ensure the two sets of data

represent a cohesive set of measurements.
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SECTION 3 - CHARACTERIZATION OF SITE CONDITIONS

3.1 General

This section presents a summary of the existing site conditions based
on our observations of stratigraphy and ground-water occurrence during the
implementation of the field investigation, as well as our evaluation of existing
data regarding conditions in the site vicinity. The information obtained
regarding the subsurface stratigraphy at the site was primarily developed
through the sampling of soit borings drillted for the monitoring well
installations, as well as the bofings performed during the evaluation of the

Still Discharge Area.

3.2 Topography and Drainaqge

The topography of the site is generatly fiat, as is the topography of
the surrounding area. There are also no readily apparent surface-water
drainage features at this site. Therefore, run-oif associated with precipitation
is expected to be minimal, and the majority of precipitation is expected to
percolate into the ground. Any precipitation occurring at the site would be
anticipated to eventually discharge to the Niagara River, given the proximity

of the site to the river.

3.3 Geology

The site is located in the Erie-Ontario Lake Plain physiographic province
of western New York. The regionali geology in the vicinity of the site may
be generally characterized as consisting of unconsolidated materials consisting
of recently deposited alluvium and sediments of gtacial origin overlying various

consolidated bedrock units.




The native unconsclidated overburden materials that would be anticipated
in the site vicinity based on our review of available literature include:
alluvial silts, sands and graveis; lacustrine sediments composed primarilty of
silts sands and clays; and glacial till consisting of a hetercgeneous mixture
of silt, clay, sand, and gravel deposited above the bedrock.

Regionally, the bedrock underlying Erie County is composed of
interbedded units of shale, mudstone, limestone, and dotomite of the Siiurian
to Upper Devonian periods. These bedrock units strike generally in an east-
west orientation and dip to the south-southeast. The upper-most bedrock unit
underlying the site vicinity is believed to be the Camilius Shate. This
formation is approximately 400 feet thick and is locally reported o be
composed of a massive gray dolomitic limestone (LaSala, 1968). None of the
borings drilled during this investigation, however, penetrated to the top of the
bedrock.

The near surface materials encountered during dritling of the monitoring
wells were comprised of approximatety 3 to 10 feet of fill materials ranging
from silt to coarse sand, with traces of concrete, glass and brick fragments,
cinders, and wood chips. This fill material was thickest in borings ENV-4,
ENV-5, and ENV-6. Underlying the fill materiat was 10 tao 15 feet of ailuvial
deposits consisting mastly of siit and clay. The water table was encountered
between 6 and 12 feet beiow ground surface in the borings dritled for the
new monitoring wells at the site.

Although none of the borehotes drilled for this investigation penetrated
the base of the alluvial/lucustrine deposits, data regarding the subsurface
materials encountered during previous investigations of the Roblin Steel Site

and the River Road Site located immediately to the north, were presented in

|
|
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the NYSDECs Phase il Investigation Report of the Roblin Steel site. This
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information suggests that the depth of the top of the bedrock in the site
vicinity is approximately 50 feet. This data aiso indicates the glacial till unit
overlying the sediment in the site vicinity ranges in thickness up to

approximately 15 feet.

3.3 Hydrogeoliogy

Ground water underlying the site and vicinity occurs primarily within two
water bearing zones; the shailow alluvial sands and the shale bedrock units.
These water bearing zones are reported to be hydraulically separated by
lacustrine silt and clay deposits and/or gtacial til deposits. The ground
water encountered within the shallow overburden materiais is unconfinec, while
the bedrock aquifer is anticipated to be under coniined conditions in the site
vicinity based on subsurface data irom the FPhase i Investigation of the
Roblin Steel Site. The monitoring wells instalted for this investigation
penetrate only the shatlow water table aquifer at this site.

The elevations of the ground-water surface at each af both the newly
installed wells and the DECs wells installed in the site vicinity as calculated
from the two rounds of static water ilevel measurements, afre summarized In
Table 1. These ground-water elevations were used in the development of the
two water table contour maps presented as Figure 6 {November 13, 1890} and
Figure 7 (January 22, 1991). These contour maps illustrate the presence of
a modest hydraulic gradient of approximately 0.004 across the site. The
direction of ground-water flow in the vicinity of the Envirotek t site is
generally toward the Niagara River. As the site is located on a point that
extends into the river, the direction of ground-watet flow appears to be in
a semiradial pattern from north to southwest. The ground-water elevation at

monitoring well ENV-2 was consistently lower than ENV-3. This is refiected
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on the contour maps as an apparent grouncd water trough oriented toward the

north near the Still Discharge Area.

The hydrauiic conductivity values catcuiated for the shallow waier table
aquifer based on the stug tests pertormed on the new manitoring welis range
from 1.6 x 10° cm/sec. to 1.1 x 10° cm/sec. However, two of the wells
in which slug tests were performed (ENV-4 and ENV-5} recovered too quickly
for adequate data to be recorded. Therefore, hydrautic conductivity values
for these wells could not be caiculated. The rapid response observed in
these two wells suggests that the hydrautic conductivity aof the materials
screened by these wells s considerably higher than the highest conductivity
measured (1.1 x 10° cmfsec.). This indicates that an even greater variabitity
in hydraulic conductivity of the water tabie aquifer materials. The slug test
data summary sheets and graphs illustrating the recovery curves for each test
are presented in Appendix C.

It should be noted that a measurable thickness of separate phase
hydrocarbons (SPH) was observed to be present on the water table suriface
in two of the new monitoring wetls (ENV-2 and ENV-3) within a few days of
their installation. The thickness of the SPH measured at that time was 0.3
feet at both well locations. However, when both the complete rounds of
water level measurements wefe recorded on November 19, 1990, and January
22, 1991, no SPH was measured ary of the monitoring wells. The
observation of SPH in ENV-2 and ENV-3 immediately following wett installation
activities are attributed to the disturbance occutring to the soits in the
immediate vicinity of these locations during drilling. Apparentty the residual
hydrocarbons are bound to the soil matrix such that it does not drain freely

into the wells.
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SECTION 4 - DISCUSSION OF ANALYTICAt RESULTS

4.1 General

This section presents a discussion of the anaiytical data developed
during this investigation and its imptications regarding the appaient nature
and extent of contamination identified in the subsurface environment at the
Envirotek Il site. The available data considered in this evatuation includes
the soil gas survey results and ground-water quality data, as weil as the data
developed through the supptemental soit sampling and apalysis program

implemented as part oif the Removal Action Program.

4.2 Soil Gas Survey Results

Each of the soil vapor samples caliected as part of the combined
survey were analyzed on-site by Tracer with a portable gas chromatograph
utilizing both a photoionization detector and an electron capture detecter in
order to quantify concentrations of tetrachicroethylene (PCE), trichloroethylene
(TCE), 1.1.1-Trichloroethane (TCA), as well as benzene, toluene, ethylbenzene,
and xylenes (BTEX).

The analytical results generated through the on-site analysis of the soil
gas samples are presented in Tabie 3. These analytical resuits generated
during the soil gas survey identified two general areas in which elevated
levels of volatile organic constituents were observed in the soil vapor. These
areas include the Still Discharge Area and an area to the west oif Building
153.

The compound that was detected at the highest concentrations in each
of these areas was PCE. Both TCE and TCA were alsc consistently detecied

in the same samples where PCE was present. However, the concentration of
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TCE and TCA were typically much lower than the PCE concentrations. The
analytical results did not indicate the presence of benzeme in any of the
samples collected. Toluene, ethyibenzene, and xylenes were also observed
in the majority of samples coliected in the Still Discharge Area. However,
these compounds were not detected in any of the samples cotlected ocutside
the Still Discharge Area. To illustrate the distribution of volatile constituents
detected through the petfaormance of the soil gas surveys, isoconcentiation
contour maps were prepared by Tracer based an the observed PCE, TCE,
TCA, benzene, toluene, and xyiene concentrations. These figures are included
in Appendix B of Tracer's report, which is presented in Appendix A of this
report.

The soil gas survey performed in the immediate vicinity of the Stili
Discharge Area included the collection of soil gas samples from muitiple
depths. The results of these samples have been used to evaiuate the
vertical extent of volatile organic compounds in the soil. These results
indicate that the volatile organic compounds in the soil in this area extend
vertically to the water table. The highest concentrations ot many of these
volatile organic compounds (VOCs) were detected at the sampling focations
immediately adjacent to the building foundations within the Stil{ Discharge
Area. A second area in which elevated ievels of votatile constituents
were observed in the soil gas is located along the western side of Building
153. Two of the possible sources of the observed volatile constituents in
this area are the preferentiai migration of volatile compounds from the Stifl
Discharge Area along the building foundation or an isolated spill or release
in this vicinity unrelated to the Still Discharge Area.

Volatile constituents were also observed adjacent to Building 13, located

west-northwest of the f{irst area. Given the much lower concentrations of
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volatiles observed in this area and. its location directly downgradient of the
other two areas, the presence of the voiatile constituents identified in this
area probably represents the western extent of voiatile organic vapors
associated with the Still Discharge Area and the area adjacent to Building
153. As potential results of the soil gas survey did not identify the
presence of any additional source areas associated with the site, the primary

source area identified is localized within the site discharge area.

4.3 Ground-Water Quality Resuits

Each of the ground-water samples collected during this investigation
were submitted to Gaison Labaratories, inc., to be anaiyzed for Target
Compound List (TCL) volatile organics, TCL semi-volatile organics, TCL
pesticides and polychiorinated biphenyl (PCBs), and Target Analyte List (TAL)
metals. The analyses for the inorganics inciuded the anaiysis of unfiltered
samples from each well to determine totat metals concentrations and the
analysis of filtered samples from each well to determine concentrations of
dissolved metals in the ground water. The total number of samples analyzed
included one sample from each of the six new monitoring weils, as welil as
a duplicate sample (from ENV-5), an equipment (field) btank, and a trip blank.
The trip blank was analyzed only for volatite organics. The complete set
laboratory analytical reports is presented in Appendix E.

The results of the volatile organic analyses are summarized in Table 4.
These analytical results indicate the presence of a number of VOCs dissoived
in the ground water at the site. The observed concentrations of total volatile
organics ranged from not detected in both ENV-1 and ENV-6 up to
approximately 167 mg/t in ENV-2. This well is focated in the immediate

vicinity of the former Stilt Discharge Area. The volatile constituents present
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in the highest concentrations in this ground-water sample inciude OCE, PCE,
TCA, and TCE. The well that contained the next highest tevet of totat
volatile organics was ENV-4 (1.86 mg/l total volatile organics). This well is
located within the hangef building forming the western Ilimit of the Envirotek
Il site and northwest (hydraulically downgradient} of the open pits recently
addressed as part of the Removal Action. The other two monitoring wells
installed along the western boundary of the site were ENV-5 and ENV-6. The
sample from ENV-5 contained only trace concentrations of dichloroethenes,
while there were no detectabie levefs of voiatile constituents in ENV-6,

Although the results ot the OVA screening performed on the so#
encountered during the drilling of the upgradient monitoring wetl {ENV-1)
suggests the presence of volatile organics constituents in the subsurface
upgradient of the site, the analytical results of the ground-water sampie
collected from this well showed no detectable teveis of any volatite or semi-
volatile constituents. The total volatile organic concentrations detected in
each of the wells are presented on Figure 8 to illustrate the distribution of
volatile organics in the ground water across the site. This figure
demonstrates that the occurrence of the dissolved VOCs in the ground water
at this site is generally localized to the area of the stitl discharge.

The results of the semi-volatile organic analyses performed on the
ground-water samples are presented in Tabte 5. These restlts showed no
detectable levels of semi-volatite organics above the Method Quantitation Limit
in any of the ground-water samples except the sample from ENV-2. The
results of the sample from ENV-2 show the presence of a number of semi-
volatiles, including 2-methyipheno!l, 4-methyiphenol, bis(2-ethythexyl)phthalate,
and naphthalene. However, the concentrations of the semi-volatiles observed

in this sample were limited to relatively low part per biliion concentrations.




The results of the inorganic analyses of both disscived and total metals
in the ground-water samples are summarized in Tabie 6. The results of the
inorganic analyses performed on the unfiltered sampies show that the total
concentrations for a number ot metals exceeded the ground-water quality
standards established by NYCRR Title 6, Part 7083. However, elevated
concentrations of most of these metals were also observed in the upgradient
monitoring well indicating that presence of these inorganics is not associated
with the activities of the Envirotek facility. These inorganic constituents may
be attributable to the historical steel making operations. [t should aiso be
noted that the analytical results of the filtered ground-water samples showed
only three inerganic chemicals to be dissotved in the ground water at
concentration exceeding the Part 703 standards. These inorganics include
antimony, manganese, and sodium. The fact thal these three constituents
were also detected at elevated concentrations in the upgradient well further
indicates that the inorganics observed in the subsurtace at this site are not
attributable to the former operations of the Envirotek i facility.

No PCBs or pesticides were detected in any of the ground-water
samples collected from the site. Therefore, it does not appear that either

PCBs or pesticides are constituents of concern at this site.

4.4 Soil Sampling and Analysis Results

The soil samples selected for laboratory analysis included three sampies
collected immediately above the water table (8 to 10 feet below ground
surface) from borings B-4, B-5, and B-6, which are tocated at various
distances away from Building 1563. This zone immediately above the water
table appears to have been impacted the most based on both OVA screening

results and visual observations. Four of the six soil samples collected from




this zone immediately above the water table were observed to contained
residual hydrocarbons. These residual hydrocarbons appeared to consist of
an oil that has a consistency similar to motor oil. The samptes from this
zone also exhibited the highest OVA readings indicating that significant
concentration of volatite compounds are present in the residual hydrocarbons.

To evaluate the distribution of chemical caonstituents of concern within
the soil above the water table fiuctuation zone, the samplies selected for
analysis from each of the three remaining soil borings (B-1, B8-2 and B-3)
were collected from the depth interval above the water table fluctuation zone
that exhibited the highest OVA readings. These three borings were also
located at wvarious distances from Building 153.

The results of the volatile organic analyses (USEPA Methed 8240)
performed on the soil samptes from the Still Discharge Area are summarized
in Table 7. These results indicate the presence of a number of both
chlorinated and aromatic hydrocarbon compounds, inciuding PCE, TCE, TCA,
toluene, and xylenes. A review ot the OVA screening data in conjunction
with the laboratory analytical results suggests that the soil containing the
highest levels of volatiles are tfocated in the vicinity of borings B-1, B-2, and
B-5. The predominance of OVA reading in excess of 1,000 ppm in the
shallow soil from boring B-1 and B-2 may indicate that the immediate area
in which surficial discharges occurred was primarily on the eastern side of
the concrete sidewalk that bisects this area. The dramatic decrease in OVA
readings, as well as the laboratory analytical resuvits tor boring B-3, suggest
the boring is approaching the northern horizontal extent of the area impacted
by the former still discharge. The analytical results of the samples collected
on the western side of the concrete walkway indicate the presence of volatile

organics at considerably tower concentrations than the area on the eastern




side of the walkway. However, additional investigation of the area toward the
west would be necessary to delineate the horizontal extent of the VYOCs in
this direction.

Although no soil borings were performed directly adiacent to the
building foundations in this area, the levels of VOCs observed in the soif in
borings B-1, B-2, B-3, and B-4 suggest that the soil impacted by VOCs and
residual hydrocarbons probably extends beneath the building foundations to
the south and -east of this area. The lack of observable residual
hydrocarbons in either B-3 and B-6 indicates the extent of the residual
hydrocarbons present in the soil is limited to within 30 feet of the north side
of Building 153. However, the extent of the residual hydrocarbons that may

be present under the buildings toward the south and east, as well as toward
the west, have yet to be determined.

The results of semi-votatite organic analyses are also presented in
Table 7. Althcugh these analyses tentatively identified the presence of a
number of semi-volatile compounds at concentrations below the guantitative
limits in eaeh of the soil samples collected, only the sample from boring B-2
was found to contain semi-volatile compounds at concentrations in excess of
the quantitative limits of the analytical method. The semi-votatile compounds
observed in the highest concentrations in this soil sampte include pyrene,
phenanthrene, bis(2 ethylhexyl)phthalate, and {lucranthene. These base neutral
compounds probably are constituents of the residual hydrocarbons observed
in this sample. The results of the PCB analyses indicated no detectable
PCBs in any of the samples analyzed. The results of the metals, cyanide,
and petroleum hydrocarbon analyses are also summarized in Table 7. These
results indicate the presence of some metals, including iren, magnesium, and

calcium, at slightly higher leveis than would be typical of naturally occurring
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levels of these inorganics. However, no background data exists with which
to compare these resuits. There is no indication that these inorganics are
related to the former stili discharge ar Envirotek's soivent recovery operations.
The petroleum hydrocarbon analyses indicate the seil in this area contains
concentrations of totat recoverable petroteum hydrocarbons ranging from 230
mg/kg to 16,800 mg/kg. As would be anticipated, the highest concentrations
of hydrocarbons were detected in the soil samples collected within the zone
immediately above the water table. The source of these hydrocarbons has

yet to be determined.
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SECTION 5 - CONCLUSIONS

This section of the report presenis the conclusions that have been
drawn from the data developed through the imptementation of this sampting
and analysis program and other background information identified during this
investigation.

The conclusions that may be reached based on the results of this
program include the foltowing:

The visual inspection of the site did not identify any additional ~-. 2

—

—

on-site discharge or disposal areas.

Given the relatively flat topography of the site and the lack of
observed surface drainage f{eatures, the primary route of migration
for precipitation is percolation vettically downward inta the shaliow
aquifer.

The direction of ground-water ftow in the shailow water table
aquifer underlying the site appears to be generatly toward the
Niagara River. Given the Iocation of the site on a point
extending into the river (Figure 1), the direction of ground-water
flow varies across the site. Based on the hydraulic gradient
illustrated in Figures 6 and 7 the direction of ground-water flow
across the site is anticipated to be in a semi-radial pattern from
northwest to southwest. The observed pattern of ground-water
flow is further complicated by the presence of an apparent
depression in the water tabie extending from the vicinity of the
still discharge area toward the north.

The results of the soil gas survey confirmed the presence of

volatile organic constituents in the subsurface within the former
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still discharge area. The results of the soil gas survey also
indicated the presence of VOCs in the subsurface along the
western side of Building 153. This may be attributabie to
preferential horizontal migration of vapors along the foundation of
Building 153. The soil gas survey results do not suggest‘ the
presence of any other areas where disposal activities occurred at
the site.

The ground-water analytical resuits indicate the presence of various
halogenated and aromatic hydracarbons dissolved in the ground
water in the vicinity ot the former stiili discharge area (ENV-2).
Although present at much lower concentrations, some volatile
organic constituents were aiso observed in wells ENV-3 and ENV-4
located northwest of the still discharge area (Figure 8). While
the downgradient extent of these dissolved volatile organics in the
ground water underlying this site needs to be further defined, the
available data suggests dissolved VOCs attenuate rapidly
downgradient of the still discharge area.

A number of semi-volatite organic compounds were detected in
the ground-water sample from the monitoring well ENV-2.
However, as no semi-voiatiles were detected above their method
detection limits in any of the other monitoring wells, including
ENV-3 located immediately downgradient of the still discharge area,
concern regarding the semi-volatiles organic compounds is
localized to the still discharge area.

The analytical results of the soil samples from the still discharge
area contirm that the soil in this area contains feveis of various

VOCs which appear to be associated with the former still
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discharge in this area. These results also tend to confirm that
the still discharge area is the primary soutce of the dissolved
organic constituents observed in the ground water underiying the
site. The observed vertical extent of these organics in the soit
within this area is to the water table. The horizontal extent of
these organics in the so¢il has yet to be determined.

The analytical results of both the soil and the ground-water
samples showed no indication that either PCBs or pesticides are
present at the site. Furthermore, although the resuits of the
inorganic analyses indicate the presence of elevated metats, the
available data indicate that these inorganics are not attributable
to the activities of the Envirotek facility.

Although recordable thicknesses of Separate Phase Hydrocarbons
(SPH) were observed in monitoring welts ENV-2 and ENV-3
immediately following their instaliation, the fact that no measurable
thickness of SPH has been observed in either ot these wells

since then suggests that SPH is not presenti across the area.
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TABLE 1
SUMMARY OF GROUND-WATER ELEVATION MEASUREMENTS

ENVIROTEK Il SITE
TONAWANDA, NEW YORK

November 13, 1990 January 21, 1991
Reference Depth to Ground-Water Depth ta Ground-Water
Well 1D Elevation* Ground Water Elevation in Feet  Ground Water Eievation in Feet

ENV-1 579.49 6.58 572.91 596 573.53
ENV-2 582.94 11.89 571.05 11.19 571.75
ENV-3 582.59 11.38 571.21 10.40 57219
ENV-4 682.55 12.14 570.41 10.61 571.94
ENV-5 581.38 10.85 570.43 9.50 571.88
ENV-6 £82.03 13.40 568.63 10.21 571.82
GW-1 £76.80 6.63 570.17 6.15 570.65
GW-2 582.01 13.11 568.90 569.77
GW-3 £§78.45 ** 9.86 568.59 . 569.73
GW-4 576.44 ** 10.32 566.12 . 566.76
GW-5 57422 ** 8.43 565.79 / . 566.36
GW-6 §73.96 ** . 567.16 . 567.72

GW-7 581.86 ** 569.61 570.48

Notes:

* = Measuring point elevation. Measuring point is top of inner casing (PVC)

Reference elevations of these existing weits were adjusted based on the difference
between the previous and recent surveyed elevation measurements for GW-1 and GW-2.

x %X
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TABLE 2

SUMMARY OF FIELD PARAMETERS AND CBSERVATIONS
GROUND-WATER SAMPLES

ENVIROTEK Il SITE
TONAWANDA, NEW YORK

Monitoring
Well D Temperature  pH Conductivity Cotor Turbidity

ENV-1 12 6 500 Lt Brown Low-Moderate

ENV-2 10 510 Drk. Gray Moderate-High  Sulfurous oder and cily
sheen present

Drk. Gray Moderate-High  Strong sulfurous odor
and oily sheen present

Drk. Gray Sukfurous odor

Drk. Gray Sulturous oder

Drk. Gray Sulturous cdor

Note:

Field measurements and observations were made on November 13, 1930 during the collection of the
ground-water samples.

8§91638PLD




TABLE 3

SUMMARY OF
SOIL VAPOR SAMPLES - ANALYTICAL RESULTS

ENVIROTEK Il SITE

TCE PCE Benzene Toluene EthyiBen Xylene

Sample ug/l ug/l ug/l ug/l ug/l ug/l
Air Sample 0.003 0.02 <0.2 <0.1 <0.1 <0.1
GP-1-2 3100 19000 <35 340 400 370
GP-1-5.5° 1100 4800 <18 10 <12 17
GP-2-6' 540 2400 <34 <2 <2 <2
GP-2-2' 1500 8500 <420 1300 340 500
GP-3-2' 2400 8000 <68 140 14 82
GP-3-6' 260 1800 <17 <2 <2 <2
GP-5-2' 210 740 <17 6 <2 7
GP-5-6' 77 400 <7 <2 <2 <2
GP-6-2' 290 2500 <4 <2 <2 <2
GP-6-6' 290 5300 <4 <2 <2 <2
GP-6-9° 680 16000 <35 160 120 72
GP-7-2’ 830 26000 <4 8 2 57
GP-7-6' 440 2500 <4 <2 <2 <2
GP-7-9' 680 2000 <17 12 8
GP-8-2' 980 9600 <17 4 <2 7
GP-8-6' 240 1400 <17 <2 <2 <2
GP-8-9° 140 1200 <17 15 36
GP-10-2' 340 2800 <17 6 <2 <2
GP-11-3' 0.5 2 <0.3
GP-12-4' : 0.3 0.9 <0.2 <0.
GP-13-3' : 0.06 0.6 <0.2 <0.
GP-14- 57 320 <2 <1
GP-15-4' <49 610 <2 <1
GP-16-4' 110 1800 <3 <2
GP-17-4' 170 1300 <3 <2
GP-18-4' 57 260 <0.
GP-19-4' 21 61 <0.
GP-20-3' 14 40 . <0.
GP-21-4' 0.4 4 . <0.2
GP-22-4' 0.8 . <0.2
GP-23-3' 0.7 . <0.1
GP-24-2.5' 0.1 <0.1

3

1

o

GP-25-4' 0.2 <0.
GP-26-4' 2 <0.
GP-27-4' 0.8 <0.1
GP-28-4' 16

GP-29-4 23

GP-30-4' 6

GP-31-3 25

GP-32-¢4 7

GP-33-4' 4

GP-34-2.5' 0.3
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TABLE 4

SUMMARY OF GROUND-WATER ANALYTICAL RESULTS
VOLATILE ORGANIC ANALYSIS

ENVIROTEK Il SITE
TONAWANDA, NEW YORK

Duplicate Trip Equipment
Compound ENV-2 ENV-5 ENV-5 Blank Blank

Vinyl Chloride 3400
Chloroethane --
Methylene Chloride 6100
Acetone 1600
1,1-Dichloroethene 300
1,1-Dichloroethane 4800
1,2-Dichloroethene 46000
1,2-Dichloroethane 750
1,1,1-Trichloroethane 21000
Trichloroethene 29000
4-Methyl-2-pentanone --
Tetrachlorethene 40000
Toluene 8600
Ethylbenzene 840
Xyiene (Total) 5100

TOTAL VOCs 167490

Notes:

Results are reported in ug/l.

Only compounds detected above detection limits in at least one sample are presented.
— = Undetected.

Samples collected on 11/19/90.
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TABLE 5

SUMMARY OF GROUND-WATER ANALYTICAL. RESULTS
SEMIVOLATILE ORGANIC ANALYSIS

ENVIROTEK Il SITE
TONAWANDA, NEW YORK

Duplicate Equipment
Compound ENV-5 Blank

2-Methyiphenol
4-Methylphenol

Isophorone -~
2,4-Dimethylphenol

Benzoic Acid

Naphthalene

2-Methylnaphthalene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Bis(2-Ethylhexyl)-phthalate

Chrysene

Benzo(a)pysene

Notes:

Results are reported in ug/l..

Only compounds detected above detection limits in at least one sample are presented.
BMQL = Below Method Quantitation Limit.

~ = Undetected.

Samples collected on 11/19/90.
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TABLE 6

SUMMARY OF GROUND-WATER ANALYTICAL RESULTS
INORGANIC ANALYSIS

ENVIROTEK 1l SITE
TONAWANDA, NEW YORK

NYSDEC
ENV-1 ENV-1 ENV-2 ENV-2 ENV-3 ENV-3 ENV-4 ENV-4 Ground-Water

Analyte Total Dissolved Total Dissolved Total Dissolved Total Dissolved Standards**
Aluminum 20900 5408B 84500 294 29200 -- 133000 107 B -
Antimony - 111 BW 548 498 151 BN 150 BW 142 BN 240 8B --
Arsenic 128 N 52 BW 27.8 NS 25BW 156N - 410 BN 2.0 BW 250
Barium 195 B 53 B 1120 430 B 355 115B 1590 520 B 1000
Beryllium 21.0 - 43.0 -- 56.0 - 710 -- -
Cadmium - - 9.0 - ann . 80 -- 10.0
Calcium 233000 112000 445000 125000 91100 49300 701000 261000 -
Chromium 52.0 - 710 -- 700 - 105 - 50.0
Cobalt 2708 - 3508 - 3008 - 66.0 - -
Copper 730 * 80 B 119 * 808 173 * -- 178 * -- 200
Iron 54800 79.0 B 101000 4108 159000 86.0 B 127000 740 B 300
Lead 563.1 SN 4285 8400 N 2.1B 460 N 14 8B 220 BN 3.2 25
Magnesium 41900 13700 54600 548 B 40200 26100 145000 7400 --
Manganese 4520 3270 6680 608 3960 366 $930 1208 300
Mercury - - - - - - - 0.26 20
Nickel 94.0 110B 97.0 - 390.0 90 B 203 - .-
Potassium 7750 5980 10100 7980 17200 16300 24500 22200 o
Selenium 1.0 BWN - 76 Nt 1.0 BW 1.0 BWN 16 BW 135 BN 2.7 BW 10
Siver -- - - -- - - - - %00
Sodium 21200 23400 7860 8210 12600 14200 19500 21900 20000
Thaflium ~ - - - - - - -- -
Vanadium 139 390B 247 4308 158 280 B 422 910 -
Zinc 249 200 1360 15 401 -- 743 23.0 300
Cyanide - NR - NR - NR 108 N NR 100

Notes: See next page

491539PLA
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SUMMARY OF GROUND-WATER ANALYTICAL RESULTS
INORGANIC ANALYSIS

ENVIROTEK 1l SITE
TONAWANDA, NEW YORK

Dupiicate Equipment Equipment NYSDEC

ENV-5 ENV-5 ENV-5 ENV-§ ENV-6 ENV-6 Blank Blank Ground-Water
Analyte Total Dissolved Total Dissolved Total Dissolved Total Dissolved Standards**
Aluminum 77000 760 B 70700 96.0 B 31300 7808 670B -- --
Antimony 169 8B 37 BW - 95 BW 1298 1438 - 10.5 BWM -
Arsenic 356 20 BwW 331N 108 200N 27 BW - 3.4 BW 25.0
Barium 1010 480 B 921 4608 284 2908 1908 -- 1000
Beryllium 18.0 - 18.0 - 80 — - - -
Cadmium 208B -- -- - - -- - 100
Calcium 281000 99800 263000 96100 251000 173000 — - -
Chromium 120 - 87.0 -- 63.0 -- 70B - 50.0
Cobalt 55 - 50.0 - 2508 -- -- -
Copper 193 * - 148 * -- 900 * 70B 808B - 200
Iron 98100 104 95300 9408 58500 5408 169 190 B 300
Lead 836 N 26 B 902 N 238 524 N 158 36N 28 8B 25
Magnesium 89300 21100 83700 20500 29100 7060 4508 - -
Manganese 4160 50.0 3860 410 1320 210 408B 108 300
Mercury 0.47 - 0.28 - 0.30 - -- ~~ 20
Nickel 171 - 141 - 80.0 -~ 160 B - -
Potassium 20900 17300 21400 19200 32500 26200 - - -
Selanium 140 N+ - 99 NS - 175 NS 73S - 20 BW 10
Sitver - - - - -- - - - 500
Sodium 11200 12300 11900 13700 24000 21200 950 B 308 B 20000
Thatlium - -- - - - - - - -
Vanadium 239 410 224 3908 144 56.0 - - —
Zinc 501 100B 486 110B 280 22 - -- 300
Cyanide 234 N NR -~ NR - NR - NR 100

Notes:
WE are reported in ugl .

** — Standard and guidance values obtained trom *Part 703, Groundwater Classifications, Quality Standards, and Effluent and/or Limitalions®

@Emironmental Conservation Law, 17-0301, 17-0809).
~ = The analyte was analyzed for, but not detocled.

8 = The reported value was oblained trom a reading that was less than the Contracl Required Detection Limit, bul

greater than or equal to the Instrument Detection Limit
M~ Duplicate Injsction pracision not met.
N = Spike sample recovery nol within control limits
S = The reported value was determined by the Method of Standard Additions (MSA)

W @ Podl-digestion spike for Fumace AA analysis is oul of control limits

(85-115%), while sample absorbance is less than 50% of spike absorbance.
+ = Correlation coefficien! for the MSA Is less than 0.995,
NR = Analvte not required 1o be analyred.

Total = Apalysis of non-fiftered

samples.

Dissolved - Analysis of samplos filtered with a 0.45 micron field hilter

Samples collected on 11/19/90.
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VOLATILE ORGANIC
COMPOUNDS

1,2-Dichlorcethene (total)
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene
Toluene

Ethylbenzene

Xylene (tctal)

SEMI VOLATILE
ORGANIC COMPOUNDS

2-Methylphenol
2,4-Dimethyiphenol
Napthalene
2-Methylnapthalene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Benzo(a)Anthracene
Chrysene
Bis(2-Ethylhexyl)Phthatate
Benzo(b)Fluoranthene
Benzo(k)Fiuoranthene
Benzo(a)Pyrene

indeno (1,2,3-cd)Pyrene
Benzo(g,h.i)Perylene

Notes:

TABLE 7

ENVIROTEK Il SITE

TONAWANDA, NEW YORK
SUMMARY OF SOIL BORING ANALYTICAL RESULTS
STILL DISCHARGE AREA

OCTOBER 1930

B-1(4-6) B-2(6-8  B-3(68  B-4(8-10) B5(8-10) B-6 (8-10)
- - - 22 14 -
BMDL - BMDL 1.2 14 BMDL
BMDL - BMDL 36 BMDL
145 128 78 13 13 121

- - - 1.2 82 BMOL
99 8MDL - 10 27 -
108 397 - 50 126 41

- - - BMOL - -

- - - -~ - BMDL

- 18 -~ - - BMDL

- 8MDL - - - -

- BMDL - - - -

- 29 -~ - - -

BMOL 18.0 - BMDL - -

-~ BMDL - - - -

-~ BMDL - - - -

- 37 - - - -
BMDL 24.0 - BMDL BMDL BMDL
- BMDL - - - -

- 17 - 8MDL BMDL BMDL
4.0 9.0 BMDL BMDL BMDL BMOL

- 18 - - - -

- BMDL - - - -

- BMDL - - - -

- BMDL - - - -

- BMDL - - - -

Concentrations presented in mg/kg.

- = Not detected.

BMDL = Below Method Detection timit
Only compounds detected above detection limits in at least one sample are presented.
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INTRODUCTION

A shallow soil gas investigation was performed by Tracer Research Corporation
(TRC) at the Envirotek II site located in Tonawanda, New York. The investigation was
conducted September 7-9, 1990 under contract to Blasiand & Bouck Engineers, P.C. The
purpose of the investigation was to determine the areal extent of possible shatlow subsurface
contamination near a solvent recovery overspill area.

During this survey, a total of forty-two soil gas sampies were collected and analyzed.
Samples were analyzed for voiatile organic compounds from the following suite:

benzene

toluene

ethvlbenzene

xylenes

total hydrocarbons (THC)

1,1,1-trichloroethane (TCA)

trichloroethene (TCE)

tetrachloroethene (PCE)

Xylenes are reported as the total of the three xylene isomers and total hydrocarbons are
reported as gasoline range compounds consisting of approximately C,-C, aliphatic, alicyclic
and aromatic compounds.

The compounds in this suite were chosen as target compounds because of their
suspected presence in the subsurface and amenability to soil gas techmology. Soil gas
samples were screened on a gas chromatograph equipped with a flame iorization detector
(FID) and electron capture detector (ECD).
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SHALLOW SOIL GAS INVESTIGATION - METHODOLOGY

Shallow soil gas investigation refers to a method developed by TRC for investigaung
underground contamination from volatiie organic chemicals (VOCs) such as industnal
solvents, cleaning fluids and petroleum products by looking for their vapors in the shallow
soil gas. The method involves pumping a small amount of soil gas out of the ground
through a hollow probe driven into the ground and analyzing the gas for the presence of
volatile contaminants. The presence of VOCs in shallow sou gas indicates the observed
compounds may either be 1n the vadose zone near the probe or in groundwater beiow the
probe. The soil gas technology is most effective in mapping low molecular weight
halogenated solvent chemicais and petroleum bydrocarbons possessing high vapor pressures
and low aqueous solubilities. These compounds readily partition out of the groundwater and
into the soil gas as a result of their high gas/liquid partitioning coefficients. Once in the soi
gas, VOCs diffuse vertically and horizontally through the soil to the ground surface where
they dissipate into the atmosphere. The contamination acts as a source and the above
ground atmosphere acts as a sink, and typically a concentration gradient develops between
the two. The concentration gradient in soil gas between the source and ground surface may
be locally distorted by hydrologic and geoclogic anomalies {e.g. clays, perched water);
however, soil gas mapping pgenerally remains effective because distribution of the
contamination is usually broader in areal exitent than the local geologic barriers and is
defined using a large data base. The preseace of geologic obstructions on a small scale tends
to create anomalies in the soil gas-groundwater correlation, but generally does not obscure
the broader areal picture of tae contaminant distribution.

Soil gas contaminant mapping helps to reduce the time and cost required to delineate
underground contamination by voiatile contaminants. The soil gas investigation does this
by outlining the general areal extent of contamination. Conventional bore holes or
observation wells are used to verify both the presence and extent of the subsurface
contamination as indicated in the soil gas survey. In this manner, soil gas contaminant

mapping can assist in determining the placement of monitoring wells. Thus, the likelihood
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of drilling unnecessary monitoring wells is reduced. The soii gas survey is not inteaded to

be a substitute for conventional methodology, but rather to enable conventional methods

to be used efficiently.

EQUIPMENT

Tracer Research Corporation utilized a one ton Ford analytical field van that was
equipped with one gas chromatograph and two Spectra Physics computing integrators. In
addition, the van has two built-in gasoiine powered generators that provide the electrical
power (110 volts AC) ta operate all of the gas chromatographic instruments and field

equipment. There was not sufficient access to the sampling locatons for the field van.

Therefore, the sampling probes were hand pounded into the ground.

SAMPLING PROCEDURES

Sampling probes consist of 7-14 foot lengths of 3/4 inch diameter hollow steel pipe
that are fitted with detachable drive tips. Soil gas probes were advanced 2-9 feet below
grade. Once inserted into the ground, the above-ground end of the sampling probes were
fitted with a steel reducer and a length of poiyethtylene wubing leading to a vacuum pump.
Gas flow is monitored by a vacuum gauge to insure that an adequate flow is obtained.

To adequately purge the volume of air within the probe, 2 to 5 liters of gas is
evacuated with a vacuum pump. During the soil gas evacuation, samples.are coliected in
a glass syringe by inserting a syringe needle through a silicone rubber segment in the
evacuation line and down into the steel probe. Ten milliliters of gas are collected for
immediate analysis in the TRC analytical field van. Soil gas is subsampled (duplicate
injections) in volumes ranging from 1 uL to 2 ml., depending on the VOC concentration at
any particular location.

Sample probe vacuums ranged from four to eight inches Hg. The maximum pump

vacuum was measured at twenty-four inches Hg.
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ANALYTICAL PROCEDURES

A Varian 3300 gas chromatograph, equipped with a flame ionization detector (FID)
and an electron capture detector {ECD), was used for the soil gas analyses. The FID was
used for the analysis of benzene, toluene, ethyibenzene, xylenes, and total hydrocarbons.
The ECD was used for the analysis of TCA, TCE, and PCE. Compounds were separated
on a 3 or 6 by 1/8" OD packed column with OV-101 as the stationary phase in a
temperature controlled oven of 50°C. Nitrogen was used as the carrier gas.

Hyvdrocarbon and halocarbon compounds detected in the soil gas were identified by
chromatographic retention time. Quantification of compounds was achieved by comparison
of the detector response of the sample with the response measured for calibration standards
(external standardization). Instrumsent calibration checks were run periodically throughout
the day and system blanks were run at the beginning of the day to check for contamination
in the soil gas sampling equipment. Air samples were also routinely analyzed 1o check for
background levels in the atmosphere.

Detection limits for the compounds of interest are a function of the injection voiume
as well as the detector sensitivity for individual compounds. Thus, the detection himit varies
with the sample size. Generally, the larger the injection size the greater the sensiuvity.
However, peaks for compounds of interest must be kept within the linear range of the
analytical equipment. If any compound has a high concentrartion, it is necessary to use small
injections, and in some cases to dilute the sampie to keep it within linear range. This may
cause decreased detection limits for other compounds in the analyses.

The detection limits for the selected compounds were approximately 0.2 ug/L (0.05
ppm) for hydrocarbons and 0.01 ug/L (0.002 ppm) for halocarbons, depending on the
conditions of the measurement, in particular, the sampie size. Some of the detection limits
are large due to the high concentrations of detected compounds which requires small
injection sizes. If any component being analyzed is not detected, the detection limit for that
compound in that analysis is given as a “less than" value (e.g. <0.1 ug/L). Detection limits

obtained from GC analyses are calculated from the current response factor, the sample size,
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and the estimated minimum peak size (area) that would have been visible under the

conditions of the measurement.

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
Tracer Research Corporation’s normal guality assurance procedures were followed
in order to prevent any cross-contamination of soil gas sampies.
Steel probes are used only once during the day and then washed with
high pressure soap and hot water spray or steam-cleaned to elirunate the
possibility of cross-contamination. Enough probes are carried on each van to
avoid the need to reuse any during the day.
Probe adaptors (TRC’s patented design) are used to connect the
sample probe to the vacuum pump. The adaptor is designed to eliminate the
possibility of exposing the sampie stream to any part of the adaptor.
Associated tubing connecting the adaptor to the vacuum pump is replaced
periodically as needed during the job to insure cleaniiness and good fit. At
the end of each day the adaptor is cleaned with soap and water ard baked in
the GC oven.
Silicone tubing (which acts as a seprum for the syringe needle) is
replaced as needed to insure proper sealing around the syringe needle. This
tubing does not directly contact soil gas sampies. -
Glass syringes are usually used for only one sampie per day and are
washed and baked out at might. If they must be used twice, they are purged
with carrier gas (nitrogen) and baked out between probe samplings.

Inj ector port septa through which soil gas samples are injected into the
chromatograph are replaced on a daily basis to prevent possible gas leaks

from the chromatographic column.
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Analytical instruments are calibrated each day by analytical standards
from Chem Service, Inc. Calibration checks are also run after approximately
every five soil gas sampling locations.

Subsampling syringes are checked for contamination prior to sampiing
each day by injecting nitrogen carrier gas into the gas chromatograph.

Prior to sampling each day, system blanks are run to check the
sampling apparatus (probe, adaptor, 10 cc syringe) for contamination by
drawing ambient air from above ground through the system and comparing
the analysis 10 a concurrently sampled ambient air analysis.

All sampling and subsampling syringes are decontaminated each day
and no such equipment is reused before being decontaminated. Microliter
size subsampling syringes are reused only after a nitrogen carrier gas blank is
run to insure it is not contaminated by the previous sampie.

Soil gas pumping is monitored by a vacuum gauge to insure that an
adequate gas flow from the vadose zone is maintained. A reliable gas sample
can be obtained if the sample vacuum gauge reading is at ieast 2 inches Hg

less than the maximum pumnip vacuum.

RESULTS

A total of forty-two soil gas samples were collected and analyzed in the field at the
Envirotek II site. Analytical data is condensed in Appendix A. Isoconcentration contour
maps with sampling locations and compound concentrations (Figures 1-7) are in Appendix
B. Figure 1is a map showing the sampling iocations.

Ambient air samples were collected during the course of the investigation to help
evaluate the level of significance for the selected VOC's. The level of significance is simply
the level above which concentrations are considered to be significant in terms of
groundwater or soil contamination. TCA, TCE and PCE were detected in the ambient air
samples. TCA concentrations were detected at 0.002, 0.003, and 0.004 ug/L; TCE
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concentrations were detected at 0.003 ug/L in two of the samples. PCE concentrations
ranged from 0.0005 to 0.02 ug/L. The level of significance for each target compound is
based on several factors; concentrations in ambient air, background leveis, and TRC'’s past
experience. Based on the evaluation of these factors, the level of significance for the
selected target compounds was determined 10 be approximately 0.1 ug/L (0.1 ppm). In
other words, soil gas concentrations of benzene, toluene, ethylbenzene, xylenes, THC, TCA,
TCE, and PCE greater than 0.1 ug/L (0.1 ppm) may indicate possible VOC contamination
in the vicinity.

All of the selected compounds, except for benzene, were detected in soil gas samples.
TCA, TCE, and PCE were detected in significant concentrations over the entire survey area.
The highest concentrations of halocarbons were detected in the vicinity of sampling locations
1-10. TCA concentrations ranged from 0.002 to 2,200 ppm at GP-2. TCE concentrations
ranged from non-detect (<0.002 ppm) to 590 ppm at GP-1. PCE concentrations ranged
from 0.02 to 3,900 ppm at GP-7. The eastern boundary of these plumes are not defined due
to insufficient sampling locations.

Toluene, ethylbenzene, and xylenes were only detected in sampling locations 1-10,
and 20. Concentrations at these locations ranged from 0.5 to 350 ppm for toluene, 0.5 1o
94 ppm for ethylbenzene, and 0.9 to 120 ppm for xylenes. Hydrocarbons were non-detect
at all remaining sampling locations. The eastern boundary of these plumes are aiso not
defined due to insufficient sampling locations.

CONCLUSIONS

Significant concentrations of TCA, TCE, PCE, toluene, ethylbenzene, xylenes, and
THC were detected in the soil gas at the Envirotek II site. The isoconcentration contours
for all of the selected compounds indicate a possible source area, for subsurface
contamination, to the north of Building 153. This area may coincide with the location of
the solvent recovery overspill area. Further investigations are needed to define the extent
of subsurface contamination to the east of Building 153.
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BLASLAND & BOUCK/ENVIROTEK IFTONAWANDA, NEW YORK JOB#2-90-750-S

09-09-90

CONDENSED DATA
ETHYL

TCA BENZENE TOLUENE BENZENE XYLENI:
SAMPLE ugfl ug/l ug/l ug/! ug/l

AlR 0.004 <0.1
GP-214’ 02 . <02 <02
Gp-22-4 . - <02

GP-25-4’ : <01
GP-24-25' - <01
GP-23-3' . . <0.1

GP-27-4 . . <01
GP-26-4’ . <0.1
GP-28-4° <0.2

GP-29-4° <02
GP-30-4' <01
GP-31-¥ <02

GP-34-2.5" : <01
GP-324' <02
GP-334' <02

GP-194' <02
GP-184° <02
GP-174 <2

GP-164' <2
GP-154' <1
GP-144’ <l

GP-13-3
GP-12-4

Analyzed by: K. Ptak

Checked by: S, Chperb
Proofed by:

Tracer Ranaarch Corporation




BLASLAND & BOUCK/ENVIROTEK IIITONAWANDA, NEW YORK JOB#2-90-750-S

09/07/90
CONDENSED DATA
ETHYL
TCA BENZENE TOLUENE BENZINIL XYLIENE
SAMPLE ug/l ug/l ug/t ug/l ug/l
AIR 0.005 X <02 <0.1 <01 <01
GP-1-2 5000 <35 340 400 370

GP-1-5.5' 2100 <18 10 <12 17

GP-6-2" 450 <4 <2 <2 <2
GP-6-6 1100 <4 <2 <2 <2
GP-6-9 2100 <35 160 120 72

GP-1-2 670 <4 8 57
GP-7-6 1100 <4 <2 <2

09/08/90

AlR 0.002 <f1
GP-7-9 1000 8
GP-2-¢ 1600 <2

GP-2-2 12000
GP-3-2 8100
GP-3-6 830

GpP-8-2 700
GP-8-6¢ 770
GP-8-9 820

GP-10-2 930
GP-5-2 1100
GP-5-¢’ 450

GP-11.3 3
GP-20-% 136

Analyzed by: K. Ptak

Checked by: S. Cherb
Proofed by: Z/JZ_’QM

Tracer Rossnarch Corpaoaration




BLASLAND & BOUCK/ENVIROTEK II/TONAWANDA, NEW YORK JOB#2-90-750-§

09/07/90

CONDENSED DATA
ETHYI.

TCA BENZENE TOLUENE BENZENE: XYLENE
SAMPLE ppm ppm ppm ppm ppm

GP-1-2’ 940 <11 92 94 87
GP-1-5.5' 390 <6 3 <3 4

GP-6-2' 84 <1 <05
GP-6-6' <1 <05
GP-6-9 <11 28

GP-7-2 <1 0.5
GP-7-6¢' <1

09/08/90

GP-1-9
GP-2-¢'

Gp-2-2
GP-3-2
GP-3-6

GP-8-2'
GP-8¢6’
GP-8-9’

GP-10-2’
GP-5-2'
GP-5¢

GP-11-3°
GP-20-3°

Analyzed by: K. Plak
Checked by: S. Cherba
Proofed by & Rt

Tracer Rasenarch Caorporation




BLASLAND & BOUCK/ENVIROTEK II/TONAWANDA, NEW YORK JOB#2-90-750-S
09-09-90
CONDENSED DATA
FTHYL
TCA BENZENE TOLUENE BENZENE XYLENE
SAMP'LE ppm ppm ppm ppm ppm

GP-21-4' 0.04 - <01 <0.05 <0.05 <0.05
Gp-224 0.007 . <0.1 <0.05 <0.05 <0.05

GP-25-4 0.002 <0.06 <0.03 <0.02 <002
GP-24-25° 0.002 . <0.06 <0.03 <0.02 <0.02
GP-23.3 0.02 . <0.06 <0.03 <0.02 <0.02

GP-274’ 0.07 . <0.06 <0.03 <002 <0.02
GP-26-4' 0.02 . <0.06 <0.03 <0.02 <0.02
GP-28-4' 04 . <0.1 <0.05 <0.05 <0.05

GP-29-4° 07 <01 <0.05 <0.05 <005 |
GP-30-4 0.2 X : <0.06 <0.03 <0.02 <0.02
GP-31-3° 4 <01 <0.05 <0.05 <005

GP-34-2.5 04 X X <0.06 <003 <0.02 <0.02
GP-32-4’ 4 <01 <0.05 <0.05 <0.05
GP-33-4 0.9 X <0.1 <0.05 <005 <0.05

GP-194° 12 <0.6 <0.05 <0.05 <0.05
GP-184' 24 <0.6 <0.05 <0.05 <0.05
GP-174 50 <l <0.5 <0.5 <0.5

GP-16-4" 66 <l <{.5 <{Q.5 <0.5
GP-154 11 <0.3 <0.2 <0.2
GP-14-4" 4 <0.3 <0.2 <0.2

GP-13-3 <003 <0.02 <002
GP-124 X X , <003 <0.02 <0.02

Analyzed by: K. Ptak
Checked by: S. Cherba
Proofed by: & cEd

Tracer Rosaesrch Corporation
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APPENDIX B

BORING LOGS AND WELL CONSTRUCTION DETAILS




SUBSURFACE LOG ENV

DESCRIPTICN

OVA (ppm
BACK
GROUND

n[nmmj/

SAMPLES
RECOVERY
(FEET)
BLOWS
(PER 05 F1T)
GEOLOGIC
COLUMN
COLUMN

ASPHALT

Dark brown-black, medium to coarse SAND, some mecium
gravel, some coal cincers, iocose, ary, Fitb.

Gray-plack CLAY ana SILT, some fine sand, moist, loose,
ALLUVIUM,

Vet at 5.5 feet

TO,OOO/1 28 i+ |1 Slight hydocarbon odor, black staining.

Crades to SILT and medium SAND, trace clay, loose, wet.

16

7 “|Green-gray CLAY and SiLT, some fine sand, loose, wet,

ALLUV I UM,

18

19

20

21

22

A AR

SURFACE ELE VATION ____580.0 ft. Envirotek

DATE STARTED 11/6/90 580.01

11/6/90 BLASLAND & sOUCK
DATE COMPLETED NO. BNV ENGINEERS, P.C.

CLASSIFIED BY__ DLC SHEET 1_ oF _2__

v v
» 0
o O
mom
6 0
o




HO

HAUK
ROUND

SUBSURFACE LOG ENv |

DESCRIFTION

OVA (ppm)

READING /

SLMPLLES
RECOVERY
(FEET)
/o
GEOLOGIC
COLUMN

SAMP L L
(PER OS5 F 1)

Bottom of boring at 25 feet; sompled to 27 feet.

well Completion Details

2-inch diameter 0.010 machine siotted PVC screen at
24.5 to 10.2 feet; 2-inch diemeter PV(C riser at
10.2 to 0.4 feert.

#4 Q sand 25 to 8 feet,

Hydrated bentonite pellets at 8 to 6 feet.

Type | Portland cement 6 ft. to 1 ft.

Sand drain 1 foot to 0.8 foot.

Concrete 0.8 ft. to surface with flushmount curbbox
completion.

Note:

Installed with 44" [1.D. hollow-stem auger.
OVA readings were taken directly from soitl
sample jars within 6 hours of collection,
wWater level taken 11/13/90.

SURFACE ELE VATION 580.0 ft, PROJECT Envirotek

DATE STARTED 11/6/30 PROJECT NO __580.01
11/6/90 BLASLAND & 8OUCK
DATE COMPLETED NO. ENV.1 ENGINEERS, P.C.

CLASSIFIED BY DLG SHEET 2 OF .2




4

SUBSURFACE LOG ENv 2

DESCRIFPTION

OV Alppm)

RECOVERY
(FEET)
BLOWS

(PER 05 F1)
GEOLOGIC
COLUMN
COLUMN

Brown to black, fine to coarse SAND, some silt, some
black cinders, loose, moist, stight orown staining, Fill.

Grades to gray, medium to coarse SAND, medium gravel,
some silt, loose, moist to wet, cily sheen, brown
staining, chemical ocor.

Separate phase hydrocarbons in soil from 10 ft. to 10.5 f&.,
brack staining.
Wet at 11 feet.

T0,000G

Cray, coarse SAND and medium GRAVEL, some silt, trace
clay, loose, wet, oil sheen, chemical odor, some staining.

e e

Cray to black, fine SAND, some silt aad clay,
=" .1 loose, wet, discontinuous fiim on water, siight chemical
21 s odor, ALLUVIUM.

22

Bottom of boring at 21 ft.; sampied to 22 ft.
SURFACE ELE VATION. 3808 fr.| PROJECT ___Envirotek

DATE STARTED 11/7/90 PROJECT NO __580.01 5 BLASLAND & B
ougK
DATE COMPLETED 11/7/30 NO._ENV2. 5 ENGINEERS, P.C.
CLASSIFIED BY DLG SHEET _1__ OF 2___




BACK
ROUNU

SUBSURFACE [LOG ENV 2

DESCRIPTION

(FEET)
BLOWS
COLUMN

WELL
COLUMN

GEOLOGIC

SAMPLLES
HSAMPLE NO

RECOVERY
(PER 05 FT)
OVA
RE,\UING/

G

Well Compietion Detalls

2-lnch aiameter 0010 machine-siotted
screen 20.6 to 6.1 feet; 2-inch ciameter
riser 6.1 to 2.3 teet above grage.

#4 Q sand 21 to £.1 feet

Hydrated bentonite peilet seai $.1 to 3.1

Type | Portiand cement 3.1 to 2.1 feet.

Concrete 2.2 feet to grade.

4-inch clameter, 5-foot long praotective steel
casing was placea around PVYC riser fintshea
with a tocking top.

Installed with 4%' 1D hollow-stem auger.
OVA readings were taken direcily from
soil sample jars within & howurs of
coliection.

Water level taken on 11/18/9G.

SURFACE ELEVATION__580.8 ft. PROJECT Envirotek
DATE STARTED 11/7/90 PROJECT No __580.01
SATE COMPLETED.  11/7/90 No __ ENV 2 5 BLASLAND & SOUCK

ENGINEERS, P.C.
CULASSIFIED B8Y DLC SHEET _2 _ 0OF _2 (m.pe
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BACK
GROUND

SUBSURFACE LOG ENV 3 T

DESCRIPTION

(FEET)

BL OWS
(FER O5 F 1)
OVA {ppm

SAMPLES

RECOVERY
CCLUMBN

Rtmm(,/
GEOLOGIC
COLUMN

SAMETL T

]

Brown to black, medium to coarse SAND, some grave)
and cinders, loose, dry, Fltt,

Grading moist at 5 feet, with slight and brown staining
and hydrocarbon odor.

traces of hydrocarbon odor and staining, loose,
saturated.

10,000/

wet at 11.5 feet,

10,000/

Cray-brown, CLAY and SILT, some fine to medium
loose, wet, strong odor, black staiming.

.'(
|

N N B N T PR E

20

10,000/1

e

21

I

!
P

|
N

22

Bottom of boring at 21 feet; sampled to 22 feet.
SURFACE ELE VATION S580Q.4 ft, PROJECT Envirotek

DATE STARTED 11/8/90 PROJECT NO __580.01 ‘4:25;;7
DATE COMPLETED___11/8/90 NOo. _ ENV 3 5 BLASLAND & SOUCK

ENGINEERS, P.C.
CLASSIFIED BY DLG SHEET | oF 2 __




SAMPLES
SAMPL £ NO
RECOVERY
(FEET)
BLOWS
(PER OS5 F1T)
OovA
REAmNj/
BACK
GROUND

SUBSURFACE LOG ENV 3

GEOLOGIC
COLUMN
COLUMN

DESCRIPTION

2-inch
screen

Type |

4-inch
casing
with a

riser 6.1
#4Q sand 21

Hydrateo pentonite peliet

Concrete 2.0 feet

Well Completion Cetails

diameter 0.010 macnmne-siottea
20.6 to 6.1 teet; 2-inch diameler
to 2.2 feet above grage.

to 5.1 feet.

seal 5.1 to 3.1

Portiang cement 3.1 to 2.0 feet.

to grade.
diameter,

was placed
locking top.

5-toot long protective steet
around FVC qaser lintshed

Installed with 4Y'
OVA readings were
soil sampie |ars
cotlection
Water level

1D hollow-stem auger.
taken directiy from
within 6 howuts of

taken on 11/19/90.

SURFACE ELEVATION ___S80.4 ft,
DATE STARTED 11/8/80

DATE COMPLETED 11/8/90

CLASSIFIED B8Y DLC

PROJECT Envirotek

PROJECT No .__280.01

NO. —— _ENV 3
SHEET _2__oF _2__

ENGINEERS, P.C.

5‘5 BLASLAND & SOUCK




SUBSURFACE LOG ENV 4

DESCRIPTICN

OVA (ppm}
/H LUK
/GROUND

SAMPLES
Bl OWS
(FER OS5 F1)
GEOLOGIC
COLUMN
CCLUMN

RECOVERY
(FEET)

HE ALING

Dark brown to gray, medium to ccarse SAND, some siit,
Toose, moist, FILL.

1 "I

Crades to coarse SAND and CRAVEL,

Light -gray, coarse SAND and medium GRAVEL, some concrete
and slag, firm, wet, FILL.

e~ s

-

—~
- -

s
OO

11

12 L - — — —

Dark gray CLAY and SiiLT, some fine to medium sand,
slight hydrocarbon odor, loose, wet, ALLUVIUM.

13

14

> 100471

16

17

18

19

20

21

rrrryrrrrypriririypuUrriorid T 7T rTrp rriuri ]_Iul‘ l"T“]“T“fr—r“rjﬁf“~I'T”‘T_T‘

N

22

Bottom of boring at 20 feet; sampled to 22 feet.

SURFACE ELEVATION______580,2 ft{ PROJECT __ Envirotek
J2ATE STARTED 11/7/80 PROJECT NO _S80.01

BLASLAND & 8
DATE COMPLETED___ 11/7/90 NO . _ENV B ‘55 ouek

ENGINEERS, P.C.
CLASSIFIED BY DLC SHEET _1_oF _2




NO

A1ALE S

Y

HECOVERY

SAMB LT

(FER US FI)

JoRouN
GEOLOGIC

HE ALING /

SUBSURFACE LOG ENV 4

COLUMN

DESCRIPTION

T
|

JJT=

b e

1 “T“‘I'*T'_r"[”‘f‘l 1 r‘ [

g

2-lnch
screen
riser
#4 Q sand 20
Hydrated bentonite peliet
Concrete 2.6
4-inch

casing
with a

Well Compietion Detalls

diameter 0.010 machine-siotted
19.6 to 5.1 feet: R2-inch diameter
5.1 to 2 feet above grade.

to 4.1 feet.

seal 5.1 to 3.1

feet to grace.

5-foot
arouna PVC

diameter,
was placed
locking top

long protective steei
riser finisned

Instatled with 4% 1D hollow-stem auger.
OVA readings were taken directly from
soil sample jars within 6 hours of
collection.
Water level

taken on 11/19/90.

SURFACE ELE VATION
JATE STARTED 11/7/90

58G.2 ft,

JATE COMPLETED 1

1/7/90

CLASSIFIED BY DLG

PROJECT Envirstek

PROJECT NO 580.01

NO ENV 4
SHEET _2 _oF __2

BLASLAND & SOUCK
ENGINEERS, P.C.

F7




I — - — 1k 2 !
— N z > = o x?—_ [ &) - i
- - @ Lt1e2 ZZ2 =2 = !

| = 12 = |90 8e s 182 -2 SUBSURFACE LOG ENVS |

= 3| = |Suw 30 Z : 515 w o ;
RS B R s Z e DESCRIPTION |

— B — —

- | 4

! [

i L ]

[
= 0 e ;
L 1 0.4 1 2/1 A f‘j‘- Dark brown, medium to coarse SAND and GRAVEL, trace brick
; 2 . ki fragments, moist, loose, FILL,
= // i >1i I < —
— / 3 : f 0: l; -
/ N
- 2 i ! S i < —
SE
L \ D ——

- 3 NG N B

- e §

o X 7 3

— \,I‘. ’ )< —

2 0.5] 54 201 N n!M Light gray to red-brown, course SAND and GRAVEL, SLAC
= 7= 7 and CONCRETE, fragments, slight odor, moist, Fitb. R
80 : . .

— ; . .o . —

| s /o 80 |* - _

- / o Lt - -1

! : 94 . R

-7 b= §

— 8 \:, —

’ W= 7

- i .

= 7

b 10 )\ . —_

L N3 0.31 50 201 R .| Grading wet.

- 76 NN — ]

- / : L

)) L3 o : "'A —y

12 _- I g

e 7l . -} Gray-brown CLAY, SANB, and StLT, some fine to medium -

3 4 ~ .| sand, loose, wet, slight odor, ALLUViIUM.
- AR — ~
15 . —
~ 4 1.41 & 500/ 7~ =
- i 1
- 16 . / = .
2 o ="

- % - - -

- 17 3 "’_'-, '.,- -‘

- TTA 't Grades to fine SAND and SILT, some clay. ~

- 19 L= .

TE

- e B — D .
e 20 7 . 'g'jf ——

21 3 A4 =
- Sy o= -1
4, 4 o IR

Bottom of boring at 22 feet.
SURFACE ELEVATION._572.5 ft. | proyect Envirotek
DATE STARTED 11/8/90 PROJECT NO _580.01 5 SLAND
BLASLAND & 30OUCK
11/8/90 ENV 5

ODATE COMPLETED NO. 5 ENGINEERS, P.C.
CLASSIFIED BY OLG SHEET _1_.0oF _2 _




MNO
BALK
ROUND

SUBSURFACE LOG ENV 5

DESCRIFTION

SaMPLES
RECOVERY
(FER OS5 FT)
READING /.

/o

GEOLOGIC

COtLUMN

COLUMN

SOMPLE

Well Completion Details

2-incn diameter 0.010 macnine-siotted
screen 21.6 to 7.1 feet, 2-inch diameter
riser 7.1 to 2 feet above giage.

SN

#4 Q sand 22 to £.5 feet.

Hydratea bentonite pellet seal 5.5 to 3.8

Type | Portiand cement 3.5 1o 2.5 feet.

| SRR |

Concrete 2.5 feet to grace.

4-inch diameter, 5-foot iong orotective steel
casing was placed arouna PVC nser finished
with a locking top.

Installed with 474" (D hollow-stem auger.
OVA readings were taken directly from
soil sample jars within & hours of
cecliection.

Water level taken on 11/19/90.

SURFACE ELE VATION 579.5 ftJd PROJECT Envirotek
DATE STARTED 11/8/80 PROJECT NO 580.01 5
DATE COMPLETED__11/8/90 NO _ENV S 5 BLASLAND & SOUCK

ENGINEERS, P.C.
CLASSIFIED By___ DLG SHEET 2 oF _2_ c




SAMPLES

SAMPIL E NO

RECOVERY
(FEET)

ACK
GROUND

BLOWS
(PER O5 FT)
OVA (ppm
N“\UINV )
BAC
[§

GEOLOGIC

SUBSURFACE [LOG ENV 6

COLUMN
WELL
COLUMN

DESCRIPTION

]

B T S

o=

Sy s
4

'.);«X.

Brown, medium to coarse SAND, some silt ana medium gravel,
little black cingers, loose, moist, FiLl.

Reriinh S 4
/‘ v
Culs

Crading to lignt gray-brown with some slag and concrete,
fragments, slight odgor,

Grading wet with slight brown staining and oil sheen.

ALLUVIUM,

16

17

18

18

20

21

22

Cray to light brown, fine to medium SAND, SiLT and CLAY,
stight chemical odor, brown staining, ioese, wet,

Bottom of boring at 21 feet; sampled to 22 feet.

SURFACE ELEVATION _579,6 ft,

DATE STARTED

11/8/90

OATE COMPLETED

11/9/90

CLASSIFIED BY

DLG

PROJECT Envi rotek

PROJECT No _380.01

NO. ___ENVE
SHEET 1 oF _2__

475 SLASLAND & soUCK

ENGINEERS, P.C.




— o - o

— 7] z » - Xz o

w o xﬁ [V [ R -2 E

= = 2|80 ea | 8 |2E| -2 SUBSURFACE LOG ENV 6

= |3 2 [gwlSei23 e le3] o2

a tat = |QL|lac 5 |w3| ¢

2 ‘

N R S P~ ¢ Soqe DESCRIPTION

fonm
Well Completion Details =
-~ 2-inch diameter 0.010 machine-sictted PVC .
- screen 20.6 to 6.1 feet; 2-inch diameter PVC B
riser €.1 tc 2.2 feet above graage.

— —
o #4 Q sand 21 to 5.1 feet -
- Hyarated bentonite peliet seal §1 to 3.1 teet.

Type | Portiand cement 3.1 to 2.0 feet.

p— —
~ Concrete 2.0 teet to grade. -4
- -4
- 4-inch  ciameter, -foot 'ong protective steel ]
- casing was placeg arouna PVC riser tinisned

with a focking top.

ond —
- -~
= —
- Notes:
- 1. instalied with 4% ID hollow-stem auger. ——
ot 2. OVA readings were taken directly from -
— soll sample jars within £ hours of B
- collection,

3. Water level taken on 11/19/94, B
= —
o ~
-l —
= o
8 —
- —
p— —y
I —
el ’ —
= —
- —
- =
SURFACE ELE VATION 573.6 ft. PROJECT __Envirotek
DATE STARTED 11/8/90 PROJECT NO __580.01 5

BLASLAND & 80UCK
11/9/90 ENV 6
DATE COMPLETED NO. 5 ENO L P o
CLASSIFIED BY pLG SHEET —2 OF _2__




APPENDIX C

RESULTS OF IN-SITE HYDRAULIC
CONDUCTIVITY TESTING




Lo e T - o n
SUNSEE S /NP UN AR § P T Y [ Ve ala

modrfieq LZ/Z1/8%

Froiject s =V IROTER

Feojeot o, S80. Gl

Well MNo.: ENV—I TCEST &
Test Date: NOVEMEBER Z0. 1290

Formation Testea: OVERRBRURDEN
Risinp (R) or Fallinp (F) -eac Test: ko

‘em)
Sticokup (¥ 2. SE T1.3%
Stat:io Water Level (ft) 11,38 Z64. 54
Deptrn to wottom of scoreen 0. O ; eZ7. 89
(ft from ground level) i
Borirnng Diameter 1) E. i S0, 3
Cas:rig Diameter 1w .00 ; .08
Zoreer Diameter i) I ; .08
Scoreern Lennpth (Tt T, 40 458. 91
Depth to Boundary 25. 00 10&6. 80

12,19

|

|

Delta H at time O (ft) 0. 40 |
- | Q.91

!

|

|

Delta H at Time t (ft) G. O3
Time t {(seconds) 57.3
Ratio Kh/Kv i
Forcesity of Filter Pack Q.2

cm/sec opd/ft2
K (Bouwer—Rice) 2. S5E-02 117.6
K (Hvecrslev Time Lag) 1.5E-03 3. 4
K (Hvorslev Variable Head) 1.5E-03 SZ. 2



)

[P——

Tilest BNV -2
. NOWEMEER Z0. 1990 ENV-Z
— SLUG TEST DATE REDUCT IO TEST =

ERVIROTER
L RISING HEAD TEST

Initial Depth to water (+to: i1.%é
— Initial Time (seconds’: Ot
i , e e e e e e e e et e e e s e e e e e e e o e e e e e e e e e e e e e o et e e e
Clock Time Depth to water El apsed Head Head
— ' Time in Chanoe Chanoe
L MR MN  Sec FT I Seconds in feet in com.
. H 11.%8 IS ST Oy, OO Oy e i
o 15 12.24 15. 00 0.25 7. 60
oA 19 : 2017 19.00 .21 ICPRAT
o1 2.14 Z1.00 .18 5. 47
1 =& i 2.10 26.00 0. 14 4,25
: 0 B 12,06 T0. Ol 0,10 .04
) =7 12,07 7. 00 0.07 2,13
— S0 12000 S0.00 0.04 1.52
{ 1 2 ' 11.78 g1.00 Q.02 O.61

r

M

N

[

2]

i
Y-

]

-

[

N
!

[




ENV-2 TEST 2
ENVIROTEK
RISING HEAD TEST——NOVEMBER 20, 1990

DELTA HEAD (ft)
10

| I |

40 50 60
TIME (seconds)




ENV-2 TEST 2
ENVIROTEK
RISING HEAD TEST--—NOVEMBER 20, 1990

DELTA HEAD (ft)
10

NO
T T T T /

-

l l I S |

1E-2 '
0 10 20 30 40) 50 60 70 80
TIME (seconds)
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SLUGTUME. Wil c. E.J. FHossello, Paren 15988
Modified 1&2/21/78%9
Froject: ENVIROTER
Feoject Mo s 380, 01
Well Nco, s ENV-Z TEST :
Test Date: NOVEMRER &0, 1250
Formation Testeco: OVERRERURDEN
Pigivig ‘R) or Falling (F) Head Test: (R}
!
i {cm)
Stickup (fto 2.75 i 8Z3. 8&
Static Water Level (ft) 11,48 ! 343,91
Deptn to bottom of screen Z20. 80 | &27. 89
{ft From ground level) !
Boring Diameter (1w} &. GO } Z0. 32
Casinpo Diameter (1vi) . 00 I 5. 08
Screen Diameter (in) Z. Q0 I .08
Screen Leroth (ft) 14, 50 | 441,36
Depth to Boundary 35. 00 ! 1066. 80
Delta H at time O (ft) 0. 20 ] 6. 10
Delta H at Time t (ft) 0, 03 } Q.31
Time t (seconds) =05 |
Ratioc Kh/Kv 1 ]
Forasity of Filter Fack 0.2 |
cm/sec gpd/ft&

K (Bouwer—Rice)

K (Hvaorslev Time Lag)
K (Hverslev Variable Head)

1. 1E-03
3. OE-04
2. 3E-04
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1. \.‘ - -] : - [

-
113

18

1)

T

I

- —

-

T

-

o

~iles Erdv—2 :
NOVEMEBER 1990 R
SLUG TEST DATA REDUCT ION TEDT 1
ENVIROTER
RISING HEAD TEST
Initial Depth to waler +t2:
Initiael Time 'secondsi

Clock 7Time Depts to weater Elapsed
Time in
Seconds

H WIS 1)

Head Head
Chanae Chance
in teet 10 Cifr.

] d 11.42 O g OO
b ] 11.78 15,00
=z ' 11.46% 22,00
I ' 11,65 21400
14 ; 11,60 44,00
1 12 ' 11.5& TE.00
= i ; 11.54 121.00
2= ' 11,351 205,00

g )

(e 30

IR PR
D.17 T.1é
D.1Z T.65
D10 T.04
O D 1.62
O 0% 0,91




ENV-3  TEST 1
/ ENVIROTEK
RISING HEAD TEST--NOVEMBER 20, 1990

DELTA HEAD (ft)
1E0

\\

| | | | [ I

50 75 100 125 150 175
TIME (seconds)




ENV-35  TEST 1
ENVIROTEK
RISING HEAD TEST—--NOVEMBER 20, 1930

DELTA HEAD (ft)
1E0 =

L [

75 100 125 150
TIME (seconds)
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SLUGCOMP., WK1 o, S.J3. Roesello, March 1388
Modified 1&8/21/78%
Frogect: ENVIROTEH
Frasect Now s 580, 01
Wiell No.: ENV=Z TEST i
Test Date: NOVEMBER &G, 1320
Formation Tested: OVERBURDEN
Rigirg (R) o Falling (F: Head Test:(R)
i a1 Y]

Stickup (ft) Z. 36 ! 71,93
Static Water Level: (ft) 11.2& ; Ze4. 54
Depth to bottom of screen 20, 60 i &c7.8%

(tt from oground level) I
Boring Diameter (1v) g. 0o i Z0. 32
Casirnin Diameter (1ivi) . QO f 5.08
Screen Diameter (iv &L 00 i 9. 08
Screen Length (ft) 14. 40 } 438. 91
Depth to Boundary 25. 00 [ 1066. 80
Delta H at time O (ft) Q. 38 | 11.58
Delta H at Time t (ft) 0. 01 i Q. 327
Time t (secaonds) 78 |
Ratic Kh/Kv 1 |
FPorcosity of Filter Fack 0.3 |

cm/sec gpd/fte

K (Bouwer-Rice) S. 4E-03 115. 2
K (Hvorslev Time Lag) 1.5E-03 31.8
K (Hvorslev Variable Head) 1.SE-03 31.6



)

“ile:s ENV-L
NOVEMEEFR 0. 1250 T
SLUG TEST DATA REDULCTIONM TEST &

ENVIROTER

M

w
RISING HEAD TEST
~— Initial Depth to water (+ti: 1105

Imnitiel Time .seconds:: TSI

-

.

Cloct Time Depth to water Elapsed Head Head
[ Time in Chanoe Chanoe
L ' HFR MN  Sec : =T IR Seconds in feet L0 Ciie

Oy O
23,00
8.
4T, GG
sS4, OO Q. OO0 (
78.00 [P

2o ] 11.%6 146,00 Oy OO i

]

-
P

[

3

P

=

]

i
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ENV—=2 TEST 1
ENVIROTEK
RISING HEAD TEST—-NOVEMBER 20, 1990

DELTA HEAD(ft)
1£0

| | |

40 50 60
TIME (seconds)




ENV=2 TEST 1
ENVIROTEK
RISING HEAD TEST—-—NOVEMBLR 20, 1390

DELTA HEAD(ft)
1EQ

40
TIME (seconds)
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SLUGCOME., WKl c. Z.J. Hosselloc, Marcon (7BE
Modified 1&8/81/8%
EMVIROTEN

T LR

Lo sect :
Frotect No.
Well No.o: ENV—1 TEST :

Test Date: NOVEMEER Z0O, 192920
Formation Tested: OVERRURDENMN

Fieing (R} o Fallivg (F) Head Test: (H)
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LABORATORIES, INC.

February 25, 1981

Mr. William T. McCune .

2lasland & Bouck Engineers, P.C.
723 Towpath Road, Box 66

Svracuse, N 13214

Data Validation
2887.013.517
Dear Mr. McCune:

Enclosed is the report on the validation of data packages submitted by Blasland
& Bouck Engineers, P.C. for work performed by Galscn Laboratories. The samples
validated were ground waters collected from the Envirotek II Site, Tonawanda,
NY.

The review performed by our chemists was in accordance with NYS DEC ASP 1989
Superfund protocols. The data, overall, has minor excursions which should not
affect the data useability.

Should you have any questions concerning this data validation, please contact
OBG Laboratories.

Very truly yours,

OBG LABORATORI

«

David R. Hill
Vice President

DRH/1jw/3:56

Enclosure

OBG Laboratories, Inc., an O'Brien & Gere Limited Company
5000 Brittonfield Parkway / Suite 300/ PO Box 4942 / Syracuse., NY 13221 1 (318) 437-0200




February 8, 1991

Biasland. Bouck & Lee/Galson Laboratories

90112012

GC/MS

Volatiles (Waters)

Samples: ENV-1, ENV-2, ENV-3, ENV-4, ENV-5, ENV-6, ENV-7, Equipment Blank, Trip
Blank, Hold Blank.

Analysis

All samples were analyzed within the 7 days from VISR NYSDEC ASP 9/89 holding
time.

Surrogate Recoveries

All surrogate recoveries were within method required QC limits.
MS/MSD/MSB

All MS/MSD/MSB recoveries were within required QC limuits.
Initial Calibration

All initial calibration criteria were met.

Continuing Calibration

All compounds met all continuing calibration QC criteria.
Internal Standard Area Consistency

All internal standard areas met the required QC critena.
Method Blank

All method blanks meet the required QC criteria.
Identification of Analytes

All analyte identifications meet the QC critena.




Instrument Detection Limits

According to NYSDEC ASP Superfund Protocols (B-11, 1.4.1.5) Instrument
Detection Limits must be included in the sample data package, Voiatiles QC
summary section. IDL’s were not present in this data package.

Miscellaneous

The following observations concern deviations from the method protocot which do
not affect the validity of the data presented in this package.

A.

According to NYSDEC ASP 9/89 (B-13 1.4.2.3) the data system report for
sample, calibration and blank data should contain the ion used for quanti-
tation. In this package the guantitation ion was only provided on mass spectra
of compounds which were detected as positive hits.

According to B-79, the format of the reporting forms must be identical to that
shown in the contract unless written approval of the Project Officer is
obtained. Several forms {inciuding Form 1) have been altered, however the
case narrative did not indicate that these alterations were approved.

When estimating a concentration for tentatively identified compounds where
a 1:1 response is assumed, the EPA-defined qualifier "J* should be utilized.
Form 1E for ENV-3 contained estimated concentrations of TICS, however no
qualifier was reported (See NYSDEC ASP 9/89 B-84).




February 11, 1991

Blasland, Bouck & Lee/Galson Laboratories
90112012

GC/MS

Semi-volatile (Waters)
Samples: ENV-1, ENV-2, ENV-3, ENV-4, ENV.§, ENV-6, ENV-7, Equipment Blank.

Analysis

All samples were extracted within the 5 day of VISR and analyzed within the 40
davs of VTSR.

Surrogates

All surrogate compounds meet the required QC criteria. 2-Fluorobiphenyl for
samples QC1063A-BLNK (123) and QC1063A-B.5.(120) were above the QC limits
of 43-116, but were within the accepiable QC criteria.

MS/MSD/MSB

The MS/MSD all meet the QC criteria. The % Recovery for 4-Nitrophenoi for the
MS (82) and MSD (81) were above the QC limits of 10-80, but were within
acceptable criteria.

According to NYSDEC ASP 9/89 E-59, the recoveries for all compounds in the MSB
shall be 75-125%. The following compounds did not meet this critenia:

MSB QC1063-A Compound % Recovery
Phenol 65
2-chlorophenol 70
Acenaphthene 69

The Form 3C did not reflect these excursions. {Samples analyzed during the same
12-hour period include QC1063A-Blank, ENV-1, ENV-2, ENV-3, ENV-4, ENV-4MS,
ENV-4MSD, ENV-5.]

Initial Calibration

All QC criteria for the initial calibration were met.




Continuing Calibration

All QC criteria for the continuing calibrations meet the QC criteria with the
following exceptions:

Calibration Excursion
ID Date Compound [QC limit
>DBS543 12/09/90 4,6-Dinitro-2-Methyiphenol 29.1%D [25% D]

[Samples analyzed during the same 12-hour period include QC1063-A-Biank. QC 1063-A,
B.S.. ENV-1, ENV-2 ENV-3, ENV4, ENV-4MS, ENV-4MSD, ENV-3. This compound was
not detected in these anaiysesi.

VL

VIL

VIIIL.

Internal Standard Area Consistency

All internal standard areas were within QC criteria.
Method Blank

The method blank met the required QC criteria.
Identification of Analytes

All compound identification met the requirements for qualitative verificauon {See
NYSDEC ASP 9/89 D-III-46] with the following exceptions:

Sample ID Compound Excursion
ENV-1 Benzo(a)Anthracene Ion 228 intensity depressed
ENV-3 Benzo(a)Anthracene Ion 228 intensity depressed

Instrument Detection Limuits

According to NYSDEC ASP 9/89 Superfund Protocols [B-17, 1.5.1.5], Instrument
Detection limits should be included in the sample data package Semi-volatiles QC
summary section. IDLs were not included in this data package.

Miscellaneous

The following observations concern deviations from the method protocol which do
not affect the validity of the data presented in this package.

A. According to NYSDEC ASP 9/889 (B-19, 1.5.2.3) the data system report for
sample, calibration and blank data should contain the ion used for quanti-




tation. (In this package the quantitation ion was only provided on mass
spectra of compounds which were detected as positive hits).

According to B-79, the format of the reporting forms must be identical to that
shown in the contract unless written approval of the Project Officer s
obtained. Several forms (including Form 1) have been altered, however the
case narrative did not indicate that these alternatives were approved.

When estimating a concentration for tentatively identified compounds where
a 1:1 response is assumed, the EPA-defined qualifier "J* should be uulized.
Several Form 1Es (including ENV1, ENV2, ENV3, ENV4, ENVS, ENV6 and
ENV7) contained estimated concentrations of TICS, however no qualifier was
reported (see NYSDEC ASP 9/89 B-84).

In several cases (QC1063A-BLNK. ENV1, ENV2 and Equip. Blank) the
reported detection limit for benzoic acid was based on 10 ug/L. however the
CROQL (contract required quantitation limit) for benzoicacid {NYS DEC ASP
9/89, Exhibit C, C-4] is 50 ug/L.




February 21, 1991

2887-013=-517

Blasland & Bouck Engineers/Galscn Technical Services
Pesticide/PCB Analysis

Samples: ENV1, ENV2, ENV3, ENV4, ENVS, ENV6, ENV7, EQP BLK

Compliance
1) Holding Times

All analyses were conducted within the contract specified
helding times.

2) Methecd Blank Analysis
There were no compounds above the detection limit in the
method bklanks.

3) Matrix Spike/Matrix Spike Duplicate
The following were outside of control limits:
MS % Recoveries
Compeound % Recovery Control Limits
Lindane 44 56-123
Dieldrin 46° 52-126
Endrin 43 56-121

MSD % Recoveries

Compound % Recovery Control Limits
Lindane 39 56-123
Dieldrin 38 52-126
Endrin 40 56-121

RPD's
Compound RPD Control Limits
Dieldrin 20 18

4) Surrogate Recoveries
All surrogate recoveries were within control limits.

5) Pesticide Evaluation Standards Summary

4,4'-DDT had a %RSD greater then 10.0% on the primary analysis
run. Also on that run, as stated in the data package, Endrin %
Breakdown could not be calculated due to coelution of Endrin XKetone
and DBC. Endrin Ketone and 4,4'~DDT were guanitated using the

confirmation run.

6) Pesticide/PCB Standards Summary
The following conditions apply:
a) on 12/09/90 at 03:46 on HP#2, Endrin %D > 15.0%.
b) on 12/09/90 at 07:07 on HP#2, Endrin %D > 15.0%.
c) On 12/10/90 at 17:30 on EP#2, Endrin %D > 15.0%.
Endrin was not quantitated off of this run.




February 21, 1991

2887-013-517 '
Rlasland & Bouck Engineers/Galson Technical Services
Inorganics Analysis

Samples: ENV1, ENV2, ENV3, ENV4, ENV5, ENV6, ENV7, EQP BLK - Total

Metals, Dissolved Metals, Cyanide

Compliance

1) Inorganic Analysis Data Sheet
All data was contract compliant.

2) Initial and Continuing Calibration Verification

The following ICV's and CCV's were close to the control
limits:

Selenium ICV - 89.5%

Aluminum CCV4 - 110.4%

Aluminum CCVé6 - 110.2%

Lead CCV9 - 110.5%

Arsenic CCV10 - 89.8%

Initial and Continuing Calibration Blanks
All data was contract compliant.

Interference Check Sample
All data was cecntract compliant.

5) Matrix Spike '

For total metals, the spike recovery was out for the folliowing
compounds:

Arsenic - 73.5%

Lead - -14.0%

Selenium - 74.

Thallium - 65.

Antimony - 52.

Cyanide - 61.2%
Lead was not flagged with an "N" on Form 5.

For dissolved metals, the spike recovery was out for the
fecllowing compounds:

Thallium - 51.8%

6) Duplicates

The RPDs for the duplicate sample for total metals was cut for
the following compounds:

Copper .

The RPDs for the duplicate sample for dissclved metals was in
control limits for all compounds.

7) Laboratory Control Sample )
As stated in the Case Narrative, and LCS was not available and
a blank spike was used insteadgd.

8) MSAs




The correlation coefficient was less then 0.995 two times for
the following samples:

ENV3 - Tctal Selenium

ENV5 - Total Selenium

9) Serial Dilution
All serial dilution results were within control limits.

10) Comments

There appears to be a lot of instability with the ICP (several
resloppings and rerunning of CCV's).

There seems to be a lot of problems with the printers
connected to the instruments. All of the printer malfunctions made
the data difficult to get through.
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