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SECTION 1.0 INTRODUCTION

1.1 General

This Supplemental Remedial Investigation (RI) Report presents the results of the additional investigation
activities performed by Blasland & Bouck Engineers, P.C. (Blasland & Bouck) for the Hadco Corporation
(Hadco) at their facility located in Owego, New York. This report also presents a summary of the activities
performed in connection with the development and implementation of the Interim Remedial Measure
(IRM), which was designed to initiate the containment and recovery of the ground-water contamination
identified at this site.

The investigation activities presented in this document have been implemented to augment the site
characterization data already generated through Blasland & Bouck’s previous remedial investigation
activities. The results of the previous investigation activities are presented in the Remedial Investigation
Report, dated December 1992.

1.2 Background

The Hadco Corporation facility is located at 1200 Taylor Road in the Town of Owego, New York (Figure
1). The facility comprises approximately 17.3 acres, and is bordered to the south by a municipal sewage
treatment plant. The land to the west of the site is undeveloped,while the land to the north and east has
been developed for industrial use. The facility immediately east of the Hadco facility (the Broadway
Building) is leased by IBM Corporation (IBM). In addition, IBM owns and operates a large facility further
to the east of the Hadco property. A complex of buildings, referred to as the Victory Plaza, is located
northeast of the Hadco site. Previous investigations performed at the Victory Plaza and at the IBM Facility
have shown the presence of dissolved organic constituents in the ground water underlying these sites. In
addition, testing of the former septic system at the Broadway Building has identified the presence of
trichloroethylene. Given their location hydraulically upgradient of the Hadco site, these facilities are
potential off-site contributors to the dissolved constituents observed underlying the Hadco site. The location
of the Hadco site in relation to these surrounding facilities is illustrated on the Site Vicinity Map, presented
as Figure 2.

The original property was subdivided from the Taylor family farm in 1956 and sold to Mr. George Warneke.
He then sold the property to the Owego Development Company, which developed this and surrounding
properties for industrial use. The property was then leased to Mutual Design, which operated the first
manufacturing operation at the facility through 1970. Robintech, Incorporated (Robintech) owned and
operated this facility from 1970 through 1979, and expanded the facility in 1975 and again in 1977. The
Robintech facility and the original 3.6-acre parcel of land it occupied were purchased by Hadco in 1979.
The site was increased to its current size of 17.3 acres through the purchase of two adjacent parcels of land
in 1981 (4.5 acres) and in 1984 (9.2 acres). Since acquiring the site, Hadco has expanded the facility five
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times, including two expansions in 1983, an addition in 1984, another in 1985, and most recently in
1990/1991. A separate building was also constructed south of the main facility to house an on-site biological
wastewater treatment system.

Several previous investigations were implemented at the site prior to the initiation of this RI. These
previous investigations included: a Preliminary Site Evaluation; a Phase I Hydrogeologic Investigation; a
Phase IT Hydrogeologic Investigation; a Supplementary Hydrogeologic Investigation; and the performance
of an initial RI task to establish a site-specific Project Compound List (PCL). As part of these previous

- programs, the original network of 16 monitoring wells (MW-1 through MW-15, and MW-17) was installed

at the location indicated on Figure 3. The analytical results of these previous investigations have shown
dissolved volatile organic constituents (VOCs) in the ground water underlying this site.

The scope of the initial RI activities involved installation and testing of 16 additional monitoring wells,
including four shallow overburden wells (MW-19, MW-25, MW-31, and MW-33); eight deep overburden
wells (MW-18, MW-23, MW-24, MW-26, MW-27, MW-29, MW-30, and MW-32); and four bedrock wells
(MW-20, MW-21, MW-22, and MW-28). The initial RI activities also included 18 soil borings to evaluate
the nature and extent of contamination within the suspected source areas; collection of nine surface soil
samples in the vicinity of selected monitoring wells; surface water and sediment sampling of Barnes Creek;
the performance of a vapor extraction pilot test near the former chemical storage area; the installation and
pump testing of the recovery well PW-3; and the performance of a risk assessment. The results of the initial
RI activities are detailed in the "Remedial Investigation Report, Hadco Corporation, Owego, New York,"
dated December 1992.

The risk assessment performed during the RI was composed of a human health risk assessment and an
ecological assessment reflecting NYSDEC guidelines for Fish and Wildlife Impact Assessments (FWIA)
Steps I and IIA.

The human health risk assessment involved:

o The identification of constituents of concern;

Development of potential exposure scenarios;

Calculation of exposure concentrations;

Establishment of reference toxicity values; and

Characterization of both carcinogenic and non-carcinogenic risks.

The constituents identified as chemicals of concern at this site included all compounds detected in ground
water or soil above detection limits, with the exception of essential nutrients. In addition, compounds for
which insufficient toxicity criteria is available were also excluded from the chemicals of concern.
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The exposure assessment identified only two potential exposure pathways including off-site residential use
of ground water and the possibility for exposure of a future excavation worker to soil in the source area.
Based on the analytical data developed during the RI, reasonable maximum exposure (RME) concentrations
were calculated for each chemical of interest. The reference toxicity values established were then used in
conjunction with the exposure scenarios to characterize carcinogenic and non-carcinogenic risks associated
with each potential exposure pathway for each of the chemicals of concern.

For hypothetical on-site excavation workers under future use conditions, all of the pathway-specific
carcinogenic risks, as well as the sum of the carcinogenic risks for all pathways, are below USEPA's target
range for acceptable risk at Superfund sites. The carcinogenic risk associated with hypothetical ingestion
of ground water by residents is 6 x 10*. This risk is due primarily to the presence of beryllium (estimated
risk of 3 x 10*) and 1,1-dichloroethene (estimated risk of 3 x 10*). The RME concentration of beryllium
(0.005 mg/L) also exceeds the federal proposed MCL of 0.001 mg/L and the NYSDEC TOGS guidance
value of 0.003 mg/L. The RME concentration for 1,1-dichloroethene (0.04 mg/L) exceeds both the Federal
MCL (0.007 mg/L) and the NYSDEC Class GA ground water value (0.005 mg/L).

The non-carcinogenic risks, expressed as hazard indices, were calculated for each exposure pathway. The
Hazard Index for the ingestion/dermal contact route for hypothetical on-site excavation workers is less than
1. The Hazard Index for inhalation exposure of these receptors to dust from soils at the site yields a Hazard
Index of 4.0, which is greater than one, due solely to chromium.

The Hazard Index for hypothetical ingestion of ground water by off-site residents is 7 when exposure
concentrations are based on the concentrations of chemicals detected in downgradient monitoring wells at
the property boundary. The elevated Hazard Index for this pathway is primarily due to the presence of
arsenicand manganese with significant contributions also from trichloroethene, 1,1-dichloroethene,cadmium,
copper, and nickel. The upper 95 percent confidence limit concentration for arsenic exceeds the federal
MCL and NYSDEC TOGS value for Class GA waters. A Hazard Index associated with ingestion of ground
water, based solely on the detected volatile organic chemicals would be less than 1.

It should be noted that the estimated risks for hypothetical ingestion of ground water was calculated in
accordance with EPA’s previous requirement that beryllium be considered a human carcinogen. However,
in a recent re-evaluation of water quality criteria proposed under the Clean Water Act, USEPA finally
agreed that derivation of a cancer-based criterion for beryllium is not specifically defensible (Federal
Register, Vol. 57, No. 246, December 22, 1992). Because USEPA's classification of beryllium as an oral
carcinogen lacks scientific defensibility, and because USEPA has recently agreed that there is no scientific
basis for classifying beryllium as an oral carcinogen, we recommend that estimated carcinogenic risks
associated with ingestion of beryllium be ignored in this risk assessment. Therefore, the total carcinogenic
risks associated with the hypothetical investigation of gorund water would be reduced to approximately half
of the value presented in the RA.
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1.3 Supplemental Investigation Objectives

The specific objectives of the supplemental RI activities include the following:

« Sufficiently delineate the extent of the contamination identified in the unsaturated zone soil associated
with the former chemical storage area to support the selection of an appropriate remedial alternative
for the source area;

« Provide a basis for evaluating the effectiveness of the IRM to contain and recover dissolved ground-
water contamination observed to be migrating from the source area;

o Develop the additional data needed to evaluate the potential effectiveness of vapor extraction as a
source area remediation technology; and

» Evaluate the potential for the site to have impacted the wetland area located downgradient of the
Hadco facility.

1193840N BLASLAND & BOUCK ENGINEERS, P.C.
BLASLAND, BOUCK & LEE
ENGINEERS & SCIENTISTS




SECTION 2.0 SUPPLEMENTAL INVESTIGATION
ACTIVITIES

2.1 General

To accomplish the supplemental investigation objectives, the following additional tasks were completed at
the Hadco facility:

Task 1 - Supplemental Source Area Characterization
Task 2 - Additional Ground-Water Sampling and Analysis
Task 3 - Phase II Vapor Extraction Pilot Test

Task 4 - Wetlands Sampling and Aﬁalysis

The activities implemented at the Hadco site since the completion of the initial RI activities have also
included the design, construction, and start-up of an Interim Remedial Measure (IRM). The activities
performed in connection with the IRM are summarized in Section 3 of this Report.

2.2 Supplemental Source Area Characterization

To further characterize the extent of constituents of concern in the soil underlying the former chemical
storage area, a total of eight additional shallow soil borings were drilled, including borings CRB-13 through
CRB-19 and VE-2, as presented on Figure 4. The additional borings are located to the east of the original
boring locations, since the extent of the observed soil contamination was not adequately defined in this
direction.

The soil borings were drilled by Parratt-Wolff, Inc., using a customized "T" stand rig that had been equipped
with an electric cat head to facilitate operation inside the building. The compact design of the "T" stand
rig allowed the borings to be completed within the clean room portion of Hadco’s facility which had only
8 feet of clearance.

Split-spoon soil samples were obtained continuously in each boring from immediately below the floor slab
of the building to either the water table or until refusal was encountered. The split-spoon samples were
decontaminated between each use by: washing with a detergent and water solution; rinsing successively with
potable water, methanol, and nitric acid; then triple rinsing with distilled water; and allowing the samples
to air dry. The headspace of each sample was screened for total concentration of VOCs using a MicroTip
photoionization detector (PID).
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- Each sample was also classified according to color, grain size, density, and relative moisture content of the
materials encountered. This information was recorded in the field and is summarized on the boring logs
- presented in Appendix A.

Based on the results of the field screening and observations, selected soil samples were submitted to
-— RECRA Environmental, Inc. to be analyzed for Target Compound List (TCL) VOCs in accordance with
the New York State Department of Environmental Conservation’s (NYSDEC) ASP 91-1, and selected
inorganics including beryllium, chromium, copper, lead, and zinc. A total of 11 soil samples were selected
- to be analyzed for these constituents.

To evaluate the potential leachability of the VOCs and inorganic constituents observed in the source area
- soil, a total of three soil samples were submitted for TCLP analyses for the VOCs and selected inorganics.
The samples selected for the TCLP analyses included the 6 to 8 foot sample from boring CRB-14, the 4 to
6 foot sample from boring CRB-17, and the 4 to 6 foot sample from boring VE-2.

Although the Supplemental Source Area Characterization program was intended to include only seven
& additional soil borings, the field screening of the soil samples in the eastern-most borings suggested that the
eastern horizontal extent of VOCs had not been delineated. Therefore, an additional soil boring (CRB-19)
was drilled just beyond the eastern limits of the clean room areas overlying the source area.
2.3 Additional Ground-Water Sampling and Analysis
- An additional round of ground-water samples was collected from 17 selected monitoring wells on June 28
and 29, 1993. This additional round of sampling was performed to provide baseline data on ground-water
- quality prior to initiation of the IRM. The wells sampled during this supplemental round included MW-2,
MW-6, MW-11, MW-15, MW-17, MW-19, MW-23, MW-24, MW-25, MW-26, MW-27, MW-29, MW-30,
MW-31, MW-32, MW-33, and PW-3.

Each well was purged of at least three well volumes prior to sample collection. The ground-water samples
were collected using disposable dedicated bailers and a length of new polypropylene line. The samples were
- placed immediately into laboratory-provided sample containers that had been appropriately labeled. The
sample containers were placed in coolers and maintained at approximately 4°C until delivery to the
laboratory. A chain of custody was initiated for each sample and maintained through delivery to RECRA
o Environmental, Inc. The samples were submitted to be analyzed for TCL VOCs and selected inorganic
constituents, including chromium, copper, and znc.

- A complete round of water level measurements was performed prior to initiation of the ground-water
sampling activities. The depth to ground water recorded for each well and the calculated ground-water
elevations are summarized on Table 1.

-
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2.4 Phase Il Vapor Extraction Pilot Test

The results of the initial vapor extraction pilot test performed during August 1992 were inconclusive as to
the potential effectiveness of this remedial technology. Although the previous vapor extraction test indicated
that the use of extraction wells located adjacent to the building would not be effective in drawing soil vapor
from the source area soil located under the building, the possibility of utilizing extraction wells located
within the source area soils still represented a potential remedial approach.

To evaluate the effectiveness of the vapor extraction remedial alternative, Blasland & Bouck performed a
Phase II Vapor Extraction Pilot Test on September 25, 1993. The extraction point used for this test was
the vapor extraction well VE-2, which was installed in the center of the source area during the Supplemental
Source Area Characterization activities (Figure 4). This well was constructed by installing a five-foot length
of 2-inch diameter, 0.04 slot PVC well screen from 6 feet to one foot below the base of the floor slab. An
appropriate length of riser pipe was used to extend the screen to the surface. A coarse, rounded pea gravel
was placed around the well screen as a filter pack, and a hydrated bentonite seal was installed above the
filter pack. The well was completed flush with the floor within a 4-inch diameter valve box. The boring log
and well construction detail for VE-2 is presented in Appendix A.

The three existing vapor probes, VP-1 through VP-3, installed for the previous vapor extraction pilot test,
were used as monitoring points for the Phase II pilot test. The probes were equipped with a magnehelic
gauge that monitored the vacuum induced in the subsurface as a result of the vacuum applied to the
extraction well. The location of the vapor probe in relation to the extraction well VE-2 is illustrated on
Figure 4.

A 5 horsepower regenerative blower was used as the vacuum source. The vacuum applied to the extraction
well VE-2 and the induced vacuum observed at each of the three vapor probes were recorded at 5-minute
intervals throughout the test. The rate at which vapor was extracted was also monitored and recorded
throughout the test.

The pilot test was performed in two steps. The applied vacuum was maintained at approximately 16 inches
of water during the first step, then increased to approximately 68 inches of water during the second step of
the test.

To evaluate the potential VOC removal rates associated with soil vapor extraction, a total of two vapor
samples were collected from the extracted vapor, including one vapor sample collected at the end of each
step of the test. The vapor samples were submitted to Target Laboratories, Inc. (Target) to be analyzed by
a direct air injection GC Method for chlorinated VOCs using an electron capture detector.

2.5 Wetland Sampling and Analysis

To evaluate the potential for the site to have impacted the wetland area located to the south and southwest
of the site, Blasland & Bouck performed a Wetland Sampling and Analysis program.
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- In accordance with the NYSDEC's letter of February 3, 1993, the wetland sampling program was intended
to include the collection of both surface water and sediment samples from two locations within the wetland
downgradient of the site. On October 3, 1993, the wetland area was surveyed to select appropriate sampling
locations.

- A thorough reconnaissance was performed of the entire wetland area located between the Town of Owego
Publicly-Owned Treatment Works (POTW) property and the railroad tracks (which are parallel to Route
17C) and extending approximately 1,500 feet toward the west. However, no surface water was observed to

- be present in the wetland area downgradient of the site. Therefore, the wetland sampling performed was
limited to the collection of sediment samples.

- A total of two sediment samples were collected from the locations indicated on Figure 5. Each sample was
collected from a depth of 0 to 6 inches using a dedicated stainless steel sampling spoon. Upon collection,
the samples were placed directly into laboratory-provided containers and placed on ice in a cooler for

- delivery to the laboratory. The sediment samples were submitted to RECRA Environmental, Inc. to be
analyzed for VOCs and selected inorganics including chromium, copper, and zinc. In addition, the sediment
samples were analyzed for total organic carbon.

-

-

e

-
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SECTION30 SUMMARY OF INTERIM REMEDIAL
MEASURES

3.1 General

An Interim Remedial Measure (IRM) was initiated at the Hadco facility to begin remediating the dissolved
organic constituents observed in the ground water downgradient of the former chemical storage area. The
rapid initiation of this IRM also serves to begin reducing the potential for off-site migration of these
dissolved constituents. To accomplish these objectives, the IRM has involved the construction and operation
of an interim ground-water recovery and treatment system. The principle components of this system
included a submersible ground-water recovery pump installed in the existing recovery well PW-3 and a
shallow tray-type air stripper ground-water treatment system.

The activities implemented in connection with the IRM program at this site have included:
¢ Development of IRM Work Plan and Conceptual Design;
e Preparation of Final Design Drawings and Specifications;
¢ Construction and Startup of IRM System;
e Initial IRM System Monitoring.

A summary of each of these activities is presented below.

3.2 Development of the IRM Work Plan and Conceptual Design

The first activities implemented in connection with the IRM was the development of the IRM Work Plan,
dated March 1993, which proposed the conceptual design of the IRM system. This Work Plan presented
a description of the specific activities to be performed in association with the design and operation of the
system as well as the basis for design of the system.

The Order on Consent (Index #A701518809) between Hadco and the NYSDEC was modified in March
1993 to incorporate the IRM Work Plan.

3.3 Preparation of Design Drawings and Specifications

Upon approval of the conceptual design of the IRM, a detailed set of design drawings and technical
specifications for the recommended ground-water recovery and treatment system was prepared by Blasland
& Bouck. The design drawings and technical specifications included the following:
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1)  Site plan;
2) Prbcess equipment layout;
3)  Recovery well details;
4)  Pipe trench details;
5)  Process and instrumentation diagram;
6)  Enclosure floor plan;
7) Enclosure section and details;
8)  Structural details;
9)  Electrical one-line diagram; and
10) Miscellaneous piping details.
The design drawings and technical specifications were signed and sealed by a licensed professional engineer

registered in New York State and were submitted to the NYSDEC for review. The NYSDEC approved the
design drawings and specifications without modification in their letter of June 21, 1993.

3.4 IRM Construction and Startup

Construction of the IRM was performed by New York Environmental Construction, Inc. between August
and October 1993. The construction of the IRM consisted of the installation of the following facilities:

1) A ground-water collection/pumping system;
2) A low-profile air stripper; and
3) A water discharge pipe to the existing sanitary sewer.

An on-site construction observer was provided by Blasland & Bouck on a part-time basis throughout the
construction activities. The responsibilities of the construction observer included periodic construction
observation to: verify that construction work was in general accordance with the design drawings; record
unusual circumstances observed; and obtain a photographic log of construction activities. Blasland & Bouck

also reviewed contractor submittals (i.e., shop drawings) to determine general conformance with the contract
documents.
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The ground-water collection/pumping system was designed for the purpose of collecting and pumping ground
water to the low-profile air stripper. In general, the ground-water collection/pumping system consisted of
an existing ground-water pumping well, a new well pump, two new pre-cast concrete manholes (MH-1 and
MH-2), piping, electrical equipment and conduits, and instrumentation.

The low-profile air stripper was installed to remove VOCs from the ground water to meet the Town of
Owego sanitary sewer discharge limits in accordance with the IRM Work Plan. The shallow tray-type air
stripper was furnished by Northeast Environmental Products, Inc. (NEEP) and consists of an influent spray

nozzle and three vertically stacked trays. Influent water is sprayed into the inlet chamber through a spray -

nozzle. Water then flows over a flow distribution weir and through the baffled aeration trays. VOCs are
then stripped from the water by an air flow provided by a blower mounted next to the low-profile air
stripper. The air exhausts through an 8-inch diameter stainless steel stack located on the top of the unit,
which extends vertically through the roof of the Biological Treatment Plant Building.

The water discharged from the low-profile air stripper is directed to an existing sanitary sewer system
manhole located southeast of the Biological Treatment Building via a 3-inch diameter CPVC pipe installed
for this system.

The startup of the IRM system was initiated in accordance with the IRM System Startup Plan submitted
to the NYSDEC on September 17, 1993. The activities performed prior to startup of the system included
a review of the installation by a representative of the air stripper manufacturer and operation training.

An As-Built Construction Report, Ground Water Interim Remedial Measure, will be prepared presenting
a detailed set of record drawings which will document the as-built location of the low-profile air stripper,
manholes, piping, and other appurtenances constructed at the Hadco facility.

3.5 Initial IRM System Monitoring

Following the startup of the IRM system, Hadco initiated the IRM monitoring program in accordance with
the Operation Monitoring Plan submitted to the NYSDEC on September 17, 1993.

As per this plan, Hadco personnel have inspected the system at least three times per day since
commencement of the system’s operation. These inspections include a general inspection of the equipment
to identify operational problems (i.e., leaks, alarms, equipment shutdown, etc.). In addition, system
operation data including date and time of inspection, name of inspector, influent flow rate, influent pressure,
and air pressure are recorded in an IRM Operation Monitoring Log. A copy of the initial entries in this
log are presented in Appendix B.

To evaluate the effectiveness of the air stripper in achieving its performance objectives, two sets of effluent
samples have been collected. The first sample was collected on October 14, 1993, approximately 48 hours
after startup of the system. This effluent sample was analyzed for volatile organic compounds by Method
8240 as well as for other parameters limited under Hadco’s POTW discharge permit, including: oil and
grease, copper, nickel, lead, tin, and TSS. The results of this sample showed no detectable levels of any
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volatile organic compounds. The observed levels of oil and grease (1.8 mg/L) and copper (0.02 mg/L) were
both below their respective permit limits. No nickel, lead, tin, or TSS were detected in the sample. A
second sample was collected from the treatment system effluent on October 21, 1993 and submitted for
volatile organic analysis. Although no volatile compounds were observed at a concentration above the
contract required detection limit, methylene chloride was detected at an estimated concentration of 0.8 ug/L,
which is below the detection limit. Copies of the laboratory analytical reports for both of the IRM system
effluent samples are presented in Appendix B.

The continuation of the IRM monitoring program for this site will include the collection of monthly ground-
water samples from selected wells for the first six months that this system is operational. This data will be
used to evaluate the effectiveness of the monitoring program.
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INVESTIGATION

4.1 General

This section presents the results of the Supplemental RI performed to augment the site characterization
results generated through the previous RI activities. The additional data developed through the
performance of these supplemental activities include both additional physical site characterization
information as well as further data to delineate the nature and extent of the environmental impacts
associated with the site.

4.2 Results of the Supplemental Source Area Characterization

The Supplemental Source Area Characterization activities were performed to further delineate the extent
of the soil contamination associated with the former chemical storage area. These activities involved drilling
eight additional soil borings at the locations identified as CRB-13 through CRB-19 and VE-2 (Figure 4).
A total of 11 soil samples were selected from these borings to be submitted for laboratory analysis. Each
of these samples was analyzed for TCL VOCs and selected inorganics, including beryllium, chromium,
copper, lead, and zinc.

One soil sample was selected for laboratory analysis from each boring on the basis of the field screening of
relative concentrations of total VOCs using a MicroTip PID. The results of the field screening of each soil
sample are presented on the boring logs included in Appendix A. These field screening results indicated
that the highest levels of VOCs were predominantly observed in the soil zone at a depth of approximately
6 to 8 feet below the building’s floor slab. This zone correlated to the soil immediately above the water
table. Relatively few VOCs were present in the shallow soil zone extending from immediately below the
building to approximately 4 to 6 feet. This may be attributable to the effects of regrading activities on the
near surface soil prior to construction of the new addition to the facility which was built in the former
chemical storage area by Robintech in 1975. To confirm the apparent vertical distribution of the
contamination within the soil of the source area, an additional soil sample was selected for laboratory
analysis from a depth of 2 to 4 feet from each of three borings, including VE-2, CRB-14, and CRB-17.

The results of the VOC analyses performed on the soil samples collected during this Supplemental
Investigation are summarized on Table 1. The high concentrations of VOCs were observed in the soil
samples from boring VE-2, which was located at the approximate center of the source area. The boring VE-
2 was also used to construct the vapor extraction well for the Phase II Vapor Extraction Pilot Test.
Although the VOC observed in the highest concentration was trichloroethene (TCE), several other
compounds were observed at concentrations exceeding one part per million (ppm), including
tetracholorethene, toluene, 1,1,1-trichloroethane, and xylenes. An isoconcentration map illustrating the
distribution of total VOCs detected in the soil underlying the former chemical storage area is presented as
Figure 6. This figure incorporates the analytical results from the previous borings, CRB-1 through CRB-12,
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with the analytical results from the supplemental borings, CRB-13 through CRB-19. As illustrated by this
figure, the extent of the soil contamination associated with the former chemical storage area has now been
adequately delineated.

The analytical results of the shallow soil samples collected from borings VE-2, CRB-14, and CRB-17 indicate
the presence of only relatively low concentrations of VOCs. This confirms the results of the field screening,
which suggests that the shallow soil immediately underlying the building contains relatively little
contamination while the soil zone immediately above the water table represents the principle source of VOC
contamination.

The results of the inorganic analyses performed on the soil samples collected during the Supplemental
Source Area Characterization are summarized on Table 2. The results of these analyses show no detectable
levels of beryllium in any of the samples, and concentrations of zinc are consistent with the normal
background concentrations that would be anticipated in the site vicinity. However, the ranges in
concentrations of both chromium (18.8 to 3,490 milligrams per kilogram [mg/kg]) and copper (18.8 to 2,460
mg/kg) were observed to extend above the background levels that would be anticipated. These two inorganic
constituents were also observed at elevated concentrations in soil samples previously collected from borings
CRB-1 through CRB-12 in this source area.

Three soil samples were selected during the Additional Source Area Characterization activities to be
submitted for laboratory analysis by the TCLP for VOCs and selected inorganics. The samples selected for
TCLP analysis included the 4 to 6 foot samples from CRB-17 and VE-2 as well as the 6 to 8 foot sample
from CRB-14. The results of the VOC analyses of the TCLP extracts are summarized on Table 3. These
results demonstrate the leachable concentrations of TCE in the source area soil. The observed
concentrations of TCE in the TCLP extracts also indicate that these soils, if excavated, would have to be
addressed as a characteristic hazardous waste. The results of the inorganic analyses of the TCLP extracts
are summarized on Table 4. Although none of the inorganic concentrations exceeded the criteria for a
characteristic hazardous waste, the concentrations of both chromium and copper in at least one of the
samples were observed to exceed NYSDEC’s ground-water quality standards.

4.3 Results of Additional Ground-Water Sampling and Analysis

To provide baseline data regarding the existing ground-water quality across the site prior to startup of the
IRM ground-water recovery and treatment system, Blasland & Bouck collected an additional round of
ground-water samples from selected monitoring wells. A total of 17 existing monitoring wells were selected
for this additional round of testing, including: MW-2, MW-6, MW-11, MW-15, MW-17, MW-19, MW-23,
MW-24, MW-25, MW-26, MW-27, MW-29, MW-30, MW-31, MW-32, MW-33, and PW-3. The locations
of these wells are indicated on Figure 3.

Prior to purging and sample collection, a complete round of water level measurements was recorded from
the existing wells at the site. A summary of the ground-water elevation data recorded on June 28, 1993, is
presented on Table 5. This table also presents a summary of the historical ground-water elevation data for
the wells at the site. The current ground-water elevation data has been used to develop contour maps for
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each of the three zones monitored by the existing wells at the site. The ground-water elevation contour
maps for the shallow overburden wells, deep overburden wells, and bedrock wells are presented as Figures
7, 8, and 9, respectively. The direction of ground-water flow indicated by these figures is generally toward
the southwest, which is consistent with the previous ground-water elevation contour maps presented in the
RI Report.

The results of the VOC analyses preformed on the ground-water samples collected for this additional round
of testing are summarized on Table 6. To evaluate any apparent changes in ground-water quality, these
analytical results have been compared with the ground-water quality data previously generated for this RI.
The VOCs observed in the highest concentrations included trichloroethene, 1,1,1-trichloroethane, 1,1-
dichloroethene, and toluene. This is consistent with the previous data. While the bedrock monitoring well
MW-17 experienced a relatively large reduction in the observed concentration of the VOCs, the
concentrations of these compounds were observed to increase in several of the deep overburden wells,
including MW-23, MW-24, and MW-27. However, the observed concentrations of VOCs in most of the
wells remained generally unchanged.

The results of the inorganic analyses performed on the ground-water samples are summarized on Table 7.
A comparison of the recent data with the previously generated ground-water quality data for inorganics
indicates that the concentrations of all three of these constituents of concern (chromium, copper, and znc)
were observed to decrease in wells located near the downgradient property boundary (MW-11) and the
former chemical storage area (MW-19). In fact, the concentration of chromium in MW-11 declined from
a high of 5.86 mg/L in October 1991 to only 1.0 mg/L in June of 1993. The concentration of copper in this
well declined from 1.44 mg/L to 0.58 mg/L over the same period. The concentration of zinc in MW-11 was
also observed to decline from 1.63 mg/L to 0.53 mg/L between October 1991 and June 1993. The
concentrations of these inorganics in the monitoring well MW-19, located closest to the former chemical
storage area also show considerable reduction between October 1991 and June 1993. Chromium was
observed to decline from 17.6 mg/L to 6.7 mg/L; the copper concentration was reduced from 22.5 mg/L to
14.1 mg/L; and zinc concentrations decreased from 0.87 mg/L to 0.52 mg/L. However, the most recent
concentrations of chromium, copper, and znc detected in both of these wells still exceed NYSDEC’s
ground-water quality standards.

4.4 Results of the Phase Il Vapor Extraction Pilot Test

The Phase II Vapor Extraction Pilot Test involved the use of a regenerative blower to apply a vacuum to
the vapor extraction well VE-2, which had been installed near the center of the source area in which VOC
contamination of the soil had been identified.

The information recorded during the implementation of the vapor extraction pilot test included
measurements of the vacuum applied to the extraction well, the rate of flow at which soil vapor was
extracted, and the induced vacuum at each of three existing vapor probes resulting from the applied vacuum.
These measurements were recorded at 5-minute intervals throughout the course of the pilot test and are
summarized on Table 8.
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During the first step of the pilot test, the vacuum applied to the extraction well was maintained between 15.5
and 16 inches of water. This resulted in a soil vapor extraction rate of approximately 19 standard cubic feet
per minute (SCFM). The initial response to this applied vacuum was observed almost immediately at the
vapor probe P-1, located approximately 10 feet from the extraction well VE-2. The time from the start of
the test required to observe an initial response at vapor probes VP-2 and VP-3 was approximately 2 minutes
and 10 minutes, respectively. The observed vacuum in all three of the vapor probes had stabilized within
10 to 15 minutes of the test startup. At the end of the first step of the Phase II Vapor Extraction Pilot Test,
the observed vacuum in the three vapor probes ranged from 0.01 to 0.03 inches of water (Table 8). The first
soil vapor sample (VE-2-1) was collected from the sampling port of the vapor extraction pilot unit at the
end of the first step of the test. The analytical results of this sample are summarized on Table 9. As
anticipated, trichloroethene (23,108 micrograms per liter [ug/L]) and 1,1,1-trichloroethane (2,064 ug/L) were
the compounds detected in the highest concentrations in this sample. Two other compounds, 1,1-
dichloroethene and tetrachloroethene, were also observed at concentrations in excess of 100 ug/L. Trace
concentrations of four more compounds, including chloroform, methylene chloride, cis 1,2-dichloroethene,
and trans 1,2-dichloroethene, were also detected in this sample.

At the start of the second step of the pilot test, the vacuum applied to the extraction well was increased to
approximately 68 inches of water. This resulted in an increase in the vapor extraction rate to approximately
38 SCFM. The vacuum applied to the extraction well by the pilot test unit gradually decreased from 68
inches of water to 62 inches of water over the duration of the second step of the test. However, the vapor
flow rate remained generally constant at approximately 38 SCFM. The response to the increase in applied
vacuum was noted immediately in vapor probes VP-1 and VP-2. Vapor probe VP-3 did not respond to the
increase in applied vacuum until 10 minutes into the second step of the test. At the conclusion of the
second step of the vapor extraction pilot test, the observed vacuum in the vapor probe ranged from 0.015
to 0.09 inches of water. The second soil vapor sample was collected immediately prior to the conclusion
of the second step of the test. The analytical results for this sample are also summarized on Table 9.
Trichloroethene and 1,1,1-trichloroethane were detected in this sample at concentrations of 30,881 ug/L and
1,757 ug/L, respectively. These concentrations, as well as the concentrations of the other VOCs detected
were generally consistent with the first vapor sample.

Based on the average concentration of total VOCs detected in the soil vapor samples collected during this
pilot test (29,327 ug/L) and the rate of vapor withdrawal during the second portion (38 SCFM), the average
rate at which volatile compounds were removed during the Phase II Vapor Extraction Pilot Test was
approximately 1.6 grams per day (g/day).

The results of the Phase II pilot test indicate that properly located and constructed extraction wells can
achieve significant contaminant removal rates. However, the relatively low response observed in the vapor
probes in terms of the induced vacuum indicates that the effective zone of influence around the vapor
extraction point is very limited.
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4.5 Results of Wetland Sampling and Analysis

The area hydraulically downgradient of the site includes a wetland area identified in a topographical
depression, located south of the site and extending approximately 5,000 feet toward the northwest. To
evaluate whether the downgradient wetland area exhibits any indication of impacts, Blasland & Bouck
collected two sediment samples from the locations indicated on Figure 5. These samples were submitted
to RECRA Environmental, Inc. to analyze for VOCs and selected inorganics, including, chromium, copper,
and zinc. In addition, these samples were analyzed for total organic carbon (TOC). Although Blasland &
Bouck had also intended to collect surface water samples from the same location, no standing water was
present throughout the wetland area downgradient of the site.

The results of the VOC analyses performed on the sediment samples are summarized on Table 10. These
results show no indication of any VOCs being present in the sediment. The results of the inorganic analyses
and TOC analyses are presented on Table 11. These results show concentrations of chromium ranging from
683 to 790 mg/kg, copper ranging from 8.3 to 162 mg/kg and zinc ranging from 48 to 102 mg/kg. TOC
concentrations were observed at 786 micrograms per gram (ug/g) to 1,430 ug/g.

The observed concentrations of both chromium and copper were elevated in comparison to the range of
concentrations found in background soil. The source of these inorganics has yet to be identified. Potential
sources located in the vicinity of these wetlands include the Town of Owego POTW property, the Broadway
Building located to the northeast, as well as the Hadco facility located north of the POTW property.
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SECTION 5 CONCLUSIONS

5.1 General

This section presents Blasland & Bouck’s conclusions based on the Supplemental RI results presented herein
as well as the previous RI results presented in the RI Report for Hadco Corporation dated December 1992.
The following conclusions are presented according to the investigation objectives that they address.

5.2 Conclusions Regarding Potential Source Areas

The following conclusions have been developed based on the available data regarding the potential on-site
and off-site sources of the constituents observed in the subsurface at this site:

1.

The principle source of the VOCs observed in the subsurface appears to be the former chemical
storage area. The horizontal extent of the residual soil contamination in this area has been
delineated toward to the north, west, and south by the original RI results. The extent of residual
contamination toward the east has also been demonstrated through the Supplemental Source Area
Investigation results.

The former Robintech septic leach field, which was also identified as a potential source area, does
not appear to be acting as a source of chemical constituents to the subsurface.

Dissolved TCE continues to be observed in the overburden ground-water monitoring wells located
upgradient of the Hadco facility. This demonstrates that an off-site source of dissolved TCE exists
upgradient of the Hadco site. The apparent contribution of this off-site source is relatively small
in comparison to the concentrations of TCE and other organics observed emanating from the
vicinity of the former chemical storage area.

Although VOCs were previously demonstrated to be present in the septic system of the Broadway
Building located immediately east of the site, the investigations performed to date do not provide
an adequate basis for evaluating the relative contributions of dissolved constituents from this source
area to the ground water underlying the Hadco site.

The presence of chromium and copper concentrations above background levels in the soil samples
from the former chemical storage area suggests that this area may act as a contributing source of
the dissolved chromium and copper observed in ground water downgradient of the area.

The analytical results of the soil samples collected to evaluate potential sources of the dissolved
inorganics observed in wells MW-3, MW-7, and MW-11 did not indicate the presence of a source
area in the vicinity of these wells.
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7. The Phase II Vapor Extraction Pilot Test demonstrated that reasonable VOC removal rates could
be achieved with vapor extraction remedial methods. However, the limited zone of influence
indicated by the pilot test results also suggest that the extraction points of a full-scale system would
have to be spaced at intervals of approximately 10 feet or less.

5.3 Conclusions Regarding Ground-Water Quality

The following conclusions are related to the investigation objectives regarding ground-water quality issues:

1.

The dissolved constituents in the ground water underlying the Hadco site appears to include a
number of halogenated VOCs (principally TCE, TCA, and DCE) and several aromatic
hydrocarbons (including toluene, ethylbenzene, and xylenes).

Several inorganic constituents (including chromium, copper, lead, and zinc) were identified in
ground-water samples at concentrations that exceed their respective NYSDEC Guidance Values by
an order of magnitude or more, and that are not indicative of background conditions. The presence
of chromium and copper in the soil of the former chemical storage area suggests this area is a
contributing source of these inorganic constituents in ground water. The source(s) of the other
inorganics not attributable to background conditions has not been identified.

The horizontal distribution of the dissolved VOCs observed in the shallow overburden aquifer
extends the length of the site. The concentrations observed in the upgradient wells were
consistently low. The highest concentrations of VOCs were observed immediately downgradient
of the former chemical storage area. These high concentrations were observed to attenuate
downgradient of the source area.

The groundwater analytical results show that dissolved VOCs have migrated vertically into the
deeper zones of the overburden aquifer. The concentrations observed in the deep overburden wells
near the former chemical storage area may suggest the movement of dense, non-aqueous phase
liquids (DNAPLs) through the subsurface in this vicinity.

The analytical results of the ground-water samples from the new off-site well clusters located
downgradient of the site show the attenuation of the dissolved constituents of concern to relatively
low concentrations.

The results of the initial RI data suggest that the impact to ground water in the bedrock
downgradient of the site is limited to only low concentrations of VOCs; however, increased
concentration of VOCs were observed in the bedrock well at the downgradient property boundary
during both of the subsequent rounds of ground-water sampling from this well.
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5.4 Conclusions Regarding Surface Water Quality

The results of the surface water and wetland investigation activities implemented as part of the Supplemental
RI support the following conclusions:

1. The analytical results of the surface water samples show no indication of any adverse impacts to the
Barnes Creek from the Hadco site. However, the upstream water samples did indicate the presence
of trace concentrations of TCE from some upstream source.

2. The results of both the VOC and inorganic analyses performed on the sediment samples collected
from Barnes Creek also showed no indication of adverse impacts associated with the site.

3. The results of the wetland sediment sample showed no indication that the VOCs observed at the
site have had any adverse impact on the wetland area. However, elevated levels of both chromium
and copper were detected in the sediment samples. Potential sources of these inorganics in the
vicinity of the wetlands include the Town of Owego POTW property, the Broadway Building, and
the IBM facilities located to the northeast as well as the Hadco facility located north of the POTW

property.

Respectfully :d:Z

eer—"

Tyler €7 Gass, C.PG., PHg
Officer
Prepared by:
William T. McCune
1193840N BLASLAND & BOUCK ENGINEERS, P.C.
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TABLE 4

SUMMARY OF TCLP ANALYTICAL RESULTS

PHASE Il SOURCE AREA CHARACTERIZATION

INORGANICS

HADCO CORPORATION
OWEGO, NEW YORK

SAMPLEDD =~~~ =~ CRD-14  CRD-17 = VE-2
(SAMPLE DEPTH) = 7 e'=8 - o gegt . o gug
Compound

Arsenic 40U 40U 40U
Barium 230 440 550
Beryllium 50U 50U 5.0U
Cadmium 0.40B 0.30B 0.40B
Chromium 1030 100 3110
Copper 1780 198 3880
Lead 660 15.0U 900
Mercury 0.23 0.20U 0.20
Selenium 40U 40U 40U
Silver 10U 1.0U 10U
Zinc 71.0 72.0 53.0
Notes:

Concentrations reported in ug/L.
U = Not detected.

D = Indicates a value greater than the instrument detection limit but less

than the contract required detection limit.
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