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1.0 INTRODUCTION

This report presents the findings of the Supplemental Remedial Investigation (SRI) of the
Operable Unit No. 5 (OU#5), also known as the Building 57 site. The Building 57 site was part
of the former IBM Endicott facility. On behalf of the IBM Corporation (IBM), the investigation
was conducted and completed by Sanborn, Head Engineering, P.C. (SHPC), with assistance from
Sanborn, Head & Associates, Inc. (SHA). It was conducted and prepared pursuant to
Administrative Order on Consent Index # A7-0502-0104 (AOC) between the New York State
Department of Environmental Conservation (NYSDEC) and IBM, executed on August 4, 2004
and effective on August 14, 2004.

SRI activities and testing began following approval of the September 9, 2004 Work Plan.
Project work was conducted in accordance with the Work Plan and the AOC, with oversight by
NYSDEC and the New York State Department of Health (NYSDOH,; together, Agencies). The
scope and focus of investigations have increased and evolved since the submittal and approval of
the Work Plan, as discussed with the Agencies over the course of the SRI. Interim data and
findings have been reported to the Agencies as detailed below. The purpose of this document is
to summarize the scope and generalized findings of the SRI activities completed to date. This
report is subject to the Limitations presented in Appendix A.

The SRI was conducted with the following objectives:

e To identify and characterize the nature and extent of potential on-site sources of volatile
organic compounds (VOCs), in particular chlorinated volatile organic compounds (CVOCs),
that appear to be responsible for the presence of CVOCs detected in groundwater and
subsurface vapor in the vicinity, and downgradient of the site.

e To assess the hydrogeology of the OU#5 area relative to the potential transport and fate of
VOCs, and

e To provide a preliminary screening of source mass removal technologies and strategies.
Documentation of preliminary technology screening was provided in the October 2008 Initial
Remedial Technology Screening Report® and is not included in this report.

Over the course of investigation, analytical data have been presented to the Agencies in the form
of Analytical Summary Reports, according to the requirements of the AOC. Data and findings
have also been presented in interim reports and during presentations. Interim and related reports
have included:

! Sanborn, Head Engineering, P.C., September 9, 2004, “Work Plan for Source Area Evaluation, Supplemental
Remedial Investigation and Focused Feasibility Study, Operable Unit #5 — Building 57 Area, Union and Endicott,
New York.”

% Sanborn, Head Engineering P.C., October 24, 2008, “Interim Report of Findings, Initial Remedial Technology
Screening, Supplemental Remedial Investigation, Operable Unit #5/Building 57 Area, Union and Endicott, New
York.”
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e Source Area Evaluation (SAE) Report (September 9, 2005)*;
e Groundwater Extraction and Treatment Test Report (June 16, 2006)*;

e Interim Report of Findings, Initial Remedial Technology Screening Report (October 24,
2008);

e Dual-Phase and Soil VVapor Extraction Pilot Testing Summary Report (September 29, 2009)°;
e Bioattenuation Study Report (February 9, 2010)°; and

e Interim Remedial Measure (IRM) Evaluation Summary Report (February 16, 2010)’.

This report serves as a transmittal of data and interpretations that have been derived from SRI
investigations and testing, much of which have been communicated to the Agencies in the
documents outlined above. It is intended as a milestone marking a transition of the focus of
work from investigations to remedial feasibility assessment and design. The focus of this report
on source area characteristics reflects that a groundwater migration control measure is already in
place, substantially limiting migration in groundwater; the future focus of work will be on source
reduction. Due to private property access constraints, the recommended assessment of
conditions to the east of the site has not been completed. If and when additional off-site
assessment is performed, documentation will be provided as an addendum to this report.

2.0 BACKGROUND

OU#5 (shown on Figure 1) is located in the Town of Union in Broome County, New York, and
is part of the former IBM campus. As shown on Figure 2, OU#5 comprises multiple parcels of
land, including the approximate eight-acre property containing Buildings 57 and 57A, an
approximate five-acre parking lot (Huron Lot No. 26), and two parcels located north of Building
57 (2107 and 2203 Wayne Street). The 2005 SAE and findings of initial SRI activities did not

¥ Sanborn, Head Engineering, P.C., September 9, 2005, “Source Area Evaluation, OU#5: Building 57 Area, Union
and Endicott, New York, AOC Index # A7-0502-0104, Site # 704014, Endicott, New York.”

* Sanborn, Head Engineering, P.C., June 16, 2006, “Report of Findings, Groundwater Extraction and Treatment
Testing, Supplemental Remediation Investigations Operable Unit #5 (Building 57), Endicott and Union, New York.”

® Sanborn, Head Engineering, P.C., September 29, 2009, “Dual-Phase and Soil Vapor Extraction Pilot Testing
Summary Report, Supplemental Remedial Investigation, Operable Unit #5/Building 57 Area, Union and Endicott,
New York.”

® Sanborn, Head Engineering, P.C., February 9, 2010, “Bioattenuation Study Report, Supplemental Remedial
Investigation, Operable Unit #5: Building 57 Area, Union and Endicott, New York.”

" Sanborn, Head Engineering, P.C., February 16, 2010, “Interim Remedial Measure Evaluation Summary Report,
Supplemental Remedial Investigation, Operable Unit #5/Building 57 Area, Union and Endicott, New York.”
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suggest the presence or potential presence of contamination on the 2107 and 2203 Wayne Street
parcels. Subsequent SRI activities have therefore been focused on the Building 57/57A property
and Huron Lot No. 26. The site properties were formerly owned by IBM, and are currently
owned by Huron Real Estate Associates, LLC.

As shown on Figure 3, and outlined below, there are six separate source zones that have been
identified and assessed at the OU#5 site.

e Building 57A Area (B57A Area): Located beneath the central portion of Building 57A
where sampling indicates the presence of VOCs and petroleum compounds, although no
historical processes, uses, or releases have been identified to explain the observed conditions.
We believe the identified contaminants were present in this area prior to construction of
Building 57A in the mid-1980s.

e Former Waste Solvent Area (Waste Solvent Area): Located east-southeast of Building
57A where a former approximately 500-gallon waste solvent tank and a former solvent
incinerator were apparently situated (the identification of these features is based on review of
historical mapping).

e Former 1,1,1-Trichloroethane (TCA) Aboveground Storage Tank (AST) Area (TCA
Area): Located south of Building 57A where it appears that two approximately 35,000-
gallon TCA ASTSs were located (according to historical mapping and aerial photographs).

e Former Chlorofluorocarbon-113 (CFC-113) AST Area (CFC Area): Located to the south
of the loading dock between Buildings 57 and 57A where a former CFC-113 AST was
located (according to historical mapping). Despite several efforts, the zone of groundwater
sourcing (i.e., evidence of residual separate phase mass in soil) has not been identified.

e Building 57 Area (B57 Area): Located beneath Building 57 where historical mapping
identifies a vapor degreasing and oil quenching operation, and soil vapor survey data
suggested an area of subsurface VOC presence. The available data indicated this area to be a
de minimis source.

e Huron Lot No. 26, also referred to as Hayes Avenue Parking Area (Lot 26): Located on
the south side of the Conrail railroad tracks, south of Building 57 and southwest of Building
57A. Based on regional groundwater flow directions, regional stratigraphy, and SRI
groundwater data from Lot 26 and upgradient locations, the VOCs detected in this area do
not appear to be related to VOC releases below and around Buildings 57 and 57A, but an
areally definable source zone has not been found despite relatively extensive assessment.
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2.1  Physical Setting

The site is located near the northern floodplain of the Susquehanna River, which is located
approximately 2,500 feet to the south. The Building 57/57A property is bounded to the north
and east by Brixius Creek, which flows east from the site then turns south to discharge
approximately 0.7 miles southeast to the Susquehanna River. According to review of historical
topographic maps and aerial photos, the course of Brixius Creek has been substantially altered
over time to its current alignment. Also according to review of historical mapping (as well as
anecdotal information from site personnel and neighbors), drainage features associated with
Brixius Creek were present below portions of Building 57A. The current footprint of the
buildings was filled to its current elevation when the parcels were developed.

As the ground surface elevation contours on Figure 2 indicate, topography of Buildings 57/57A
property is relatively flat, at about 842 to 845 feet above mean sea level. The ground surface
rises steeply to the north, and localized steep slopes border Brixius Creek. The ground surface
rises to the south across Lot 26. Surface drainage from the Building 57/57A property is collected
in a storm sewer system and discharged to Brixius Creek at the northeast corner of the property.
As shown on Figure 2, water has been observed to collect and pond in the northeast corner of Lot
26, in an area with no defined outlet.

Buildings 57 and 57A are “high bay”-type warehouse structures connected by an enclosed
loading dock. The remainder of the Building 57/57A property is mostly paved, with narrow
areas of vegetation along the south, east, and north property boundaries. Lot 26 is mostly paved,
with narrow grass areas bordering North Street and Hayes Avenue.

2.2  Site Use History

Building 57 was constructed in the early- to mid-1950s, and was used for manufacturing.
Building 57A was constructed in the late 1970s or early 1980s for warehousing, before which
time the building footprint and surroundings were paved parking areas. Both buildings are
currently used for warehousing/storage, the northern portion of Building 57 is also used for light
manufacturing. The SAE report documents our current understanding of the historic use and
storage of various substances including VOCs on the Building 57/57A property. These uses
included:

e Storage of 111-trichloroethane (TCA) and chlorofluorocarbons (CFCs), including Freon®-
113 (CFC-113), in ASTs located near the current loading dock (CFC Area) and south of the
current Building 57A (TCA Area);

e Storage and incineration of waste solvents adjacent to the southeast corner of Building 57A
(Waste Solvent Area), which pre-dates the building construction; and

e A vapor degreasing operation in Building 57 (B57 Area).
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The inferred locations of ASTs and other site features associated with chemical use and storage
are shown on Figure 2. Additional detail, including sources of historic information, is provided
in the SAE report.

2.3 Surrounding Land Use

There are known and/or potential chemical uses associated with several neighboring or adjacent
properties, which are identified in the SAE report and shown on Figure 2. These include:

e (Catalyst Manufacturing (north of Building 57A);
e Endicott Research Group (northeast of Building 57A);
e A former junk yard (south of Building 57A); and

e Former auto body and small engine repair shops (south of the loading dock, and adjacent to
the eastern boundary of Lot 26).

2.4 Remediation History

Prior to initiating the SRI, groundwater was extracted from well EN-89R and treated on-site, in
the temporary Hayes Avenue Groundwater Treatment Facility (GTF). An extraction and
treatment system has been operating in this area since 1997 to address the identification of CFCs
in groundwater. As described in our 2008 Initial Remedial Technology Screening Report
(referenced above), initial SRI findings identified the presence of VOCs in the lower WBZ near
the downgradient property boundaries.

As part of the SRI, extraction wells EN-623 and EN-624 were installed in 2005, and the Hayes
Avenue Groundwater Treatment Facility was upgraded to accommodate water extracted from
these new wells. Initial testing, conducted in 2006, indicated that the enhanced extraction and
treatment system could achieve hydraulic containment of the primary source zones (documented
in our 2006 Extraction and Treatment Testing Report, referenced above). We note that the total
extraction rate from the three wells is less than 3 gallons per minute. Due to the relatively small
saturated thickness and low permeability, we estimate that the combined extraction rate is greater
than the flow of groundwater that would otherwise be migrating from the source zones.

As documented in annual and semi-annual reports by Groundwater Sciences Corporation,
expansion of the groundwater extraction system resulted in significant mass removal. Since the
beginning of 2006 (through December 2009), approximately 560 pounds of VOCs have been
removed from the combined extraction wells, with more than 80% of this total from EN-624 in
the Waste Solvent Area.

In addition to mass removal through groundwater extraction, in situ mass destruction is occurring
through biochemical degradation. We have completed an assessment of ongoing biochemical
attenuation (including methods for potential enhancement), which was reported to the Agencies
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on February 9, 2010 (referenced above). We estimate that VOC degradation across the site is
occurring (without enhancements) at a rate on the order of 20 pounds per year.

3.0 SCOPE OF WORK
The scope of work described in the original Work Plan included two phases of investigation;
subsequent investigation activities were communicated to, and approved by, the Agencies

through a series of Work Plan Addenda and approval letters chronicled in Appendix B.
Exploration activities included:

e Soil gas sampling with mobile and fixed laboratory VOC analysis;

e Sub-slab soil gas sampling and VOC analysis;

e Drilling, soil sampling and analysis, and monitoring well installation;
e Multiple rounds of groundwater sampling and analysis;

e Hydraulic testing of individual boreholes;

e Groundwater elevation and flow mapping; and

e Groundwater extraction and treatment testing.

Detailed documentation of the SRI activities is also provided in Appendix B. A brief
chronological summary is provided in Exhibit 1.

Soil boring, monitoring well, extraction well, dual phase monitoring well, and stream gauge
locations are shown on Figure 4. There were too many soil gas sampling locations to show on
the exploration location plan; therefore, the locations are documented separately in Appendix B.
Field investigations were generally conducted according to the 2004 Work Plan and subsequent
work plan addenda.

IBM Corporation / SRI Report

2466.02 \ 20100311 SRI Text.docx |
March 11, 2010 —
Page 6 I




SRI Activities Timeline

T
Submittal and approval
of Work Plan |

Source zone investigation
(soil gas & GW study)

Source zone investigation
(soil gas & GW study)
|
Source zone investigation _
(soil & GW study, MW installation)
L |

Soil sampling, extraction and
' MW installation, extraction testing

Off-site (Gault) investigation
(MW installation)

Source zone investigation (soil gas,

soil, GW sampling, MW installation)
|

Source zone investigation

(soil, GW, MW installation)

rh
_ Lot 26 ivestigations
(soil, GW, MW mstaﬂahon} '

Source zone &
Lot 26 investigation

DPE & SVE pilot test
I

Off-site investigation

(soil & GW study, MW installation)

& a ® Q
AP '\?éo P AP m@g NN

Exhibit 1. Chronological summary of SRI activities. More detail is provided in Appendix B.

All laboratory analytical data were validated and assessed for usability by New Environmental
Horizons, Inc., prior to use for project decisions, with the exception of certain groundwater and
soil gas grab samples that were used for screening purposes. Based on this assessment, we
concluded that the data quality objectives outlined in the 2004 Work Plan were met. An
overview of the usability of project analytical data is presented in Appendix C.
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40 GEOLOGIC AND HYDROGEOLOGIC SETING
4.1 Regional Geology

The description of regional geology provided below is based on information presented in the
Groundwater Assessment Report® and a United States Geological Survey publication by Holocek
et al.” The Endicott area is located in the Susquehanna River Valley, which has been described
hydrogeologically as a “two-aquifer system” within a glacial valley. The valley stratigraphy
comprises  glacial deposits,
alluvial deposits and a regionally- | ¢, North
present lacustrine silt and clay

| .

aquitard separating the “Upper | Leg egonalGeatoy
Aquifer” and the “Lower | |

Aquifer”. Underlying bedrock is : B} Granular Fill
Devonian age Catskill Formation, | , P I SRR Wty o
comprising gray siltstone and ..--.;_'.-"-’_."-';-__:.‘-NPPGf.AQUlfGI)
shale, and occasionally limestone. .Sd‘-i 0

In the Endicott area, the | PN} < %“,m \\ ,) =
stratigraphic  profile generally ' A RN <

S —
consists of bedrock overlain by A
glacial till, which is overlain by LY LY 4 vy g

ifi I ‘\_J..: ?5 AL <AL (/\g_, < <AL <A
strati ied, we -sorted_, coarse- |, i TE VS A S 4;: LA
grained soil, overlain by a @ CALY ALY g ;,vm,r/v LY A ;,vz;
regional lacustrine silt and cla S Sk L A L =
gl 4 Th ard Y \ AT LT X*;J"U?;,"‘“&"‘"<ff;,"‘“£‘;_"‘“</?’
aquitard.  This aquitard was not | NS5 7€ . M‘ P, M‘ P H_ 4 H_/ﬂ Lt M‘ .

observed in  some  areas. AR
(N~ e ] Pt llf"tl’"ii/"l'l/\ 11‘[/"!!/"

“QOutwash” sand and gravel
overlies the regional lacustrine silt
and clay aquitard.

Exhibit 2. Generalized stratigraphy of Endicott area and OU#5.

4.2  Site Geology

As shown in Exhibit 2 the site is located near the northern boundary of the valley aquifer system.
Although there are variations, as noted below, the generalized stratigraphy beneath the site
consists of bedrock overlain by glacial till, overlain by alluvial deposits of silt, sand, and gravel,
overlain by a local silt and clay aquitard, overlain by granular fill. The locations of geologic
cross sections that represent the inferred stratigraphy of the site and surrounding areas are shown
on Figure 5. Scaled geologic profiles are presented on Figures 6-A through 6-D.

& Groundwater Sciences Corporation, May 2004, “Supplemental Groundwater Assessment Final Report, Village of
Endicott/Town of Union, Broome County, New York.”

® United States Geological Survey (USGS), T.J. Holocek, A.D. Randall, J.L Belli, and R.V. Allen, 1982,
“Geohydrology of the Valley-Fill Aquifer in the Endicott-Johnson City Area, Broome County, New York.” New
York Geological Survey Open File No. 5K266, USGS Open-File Report 82-268.
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The local silt and clay aquitard appears to be related to the alluvial history of Brixius Creek.
Although the aquitard appears contiguous within the vicinity of the Building 57/57A property, it
tapers out to the north and south as indicated in plan view on Figure 6 and in profile view on
Figures 6-B through 6-D. As observed in borings within Lot 26 and on off-site properties to the
south and southeast of Building 57A, the stratigraphy appears to transition toward the
configuration described by others as the valley aquifer system.

The generalized stratigraphy, observed in soil borings across the site is represented in Exhibit 3.
Exhibit 3A represents conditions typically observed north of the site. Exhibits 3B and C
represent conditions typically observed in

the central portions of the site and within the A B c D
limits of the site silt and clay aquitard. ] [P PR P
Exhibit 3D represents the general conditions '.“-'3’\3;-”‘!3’\'.“ .‘;gigﬂu}g;:; ;‘E:gﬁ;;la;;‘: ;‘??::aggza‘g},
observed beneath Lot 26. The geologic A ES R I N I I YRR _‘:;'_fi:’;_x;‘;
H H H H [ | i I I r v .
Ccross sections |I_Iustrat_e the _relgt_lvely high T \N s
degree of stratigraphic variability in the ?ﬁgﬁ"@ “\‘g,m. o 3w
TR H Er-‘ T ARRERN - ca Al
vicinity of the site. T ‘\{{ﬁ\% R
LY A LT 20y
. - . A al S -
A detailed assessment of physical properties | [ 257, %Eiési%?"* i
of site soils, including grain size | | 3i < i 5 RS
iotribh it ; ; AL A ; ﬁ\.“\\.&\\::
distribution, moisture content, organic LY g Lva \\\\\\\\\
. . . . - <AL <hg o, -
carbon, and others, is described in Appendix | [r%.2 %4 RN ‘*@:
D. These data were compiled and estimates | [ =A< <Ay [E AT =7 &;v{\ N
i i i Ag Ay I AdvrBapy Rﬁ\\%\e:
were derived for physical properties to L.,.-&..‘-é,;l ‘_.,Ef;f.:s.cr‘m A
support data analysis over the course of the et ir
SRI, as well as development of the |exhibit3. Generalized stratigraphy across the OU#S site.
conceptual model of site conditions, |[See Figures6-A through -D for more detailed cross sections.
summarized below.

4.3  Site Hydrogeology

The site silt and clay aquitard separates two water-bearing zones (WBZs), referred to hereinafter
as the “upper WBZ” and the “lower WBZ.” Where the site silt and clay aquitard is present,
downward vertical gradients are consistently observed across the aquitard, suggesting that, in
some areas, this unit limits the migration of VOCs between the upper and lower WBZs.
Nevertheless, the detection of VOCs in the lower WBZ is evidence that there has been migration
from the upper to the lower WBZ in some areas.

4.3.1 Silt and Clay Aquitard Surface and Upper WBZ Saturated Thickness

As shown on Figure 7, the surface of the site silt and clay aquitard generally slopes to the
southeast, with local highs below the southern extent of Building 57 (in the area of well EN-602)
and the southeastern corner of the Building 57/57A property (near wells EN-624 and EN-612).
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Saturated thickness in the upper WBZ, above the aquitard surface, is inferred to range from 0
feet to 7 feet (as represented by shaded contours on Figure 7).

4.3.2 Upper WBZ Groundwater Elevations and Flow Directions

Groundwater elevation contours and inferred horizontal flow directions in the upper WBZ are
shown on Figure 8. To assess the hydraulic communication between Brixius Creek and the
upper WBZ, we installed data recording pressure transducers in two monitoring wells for a
period of 30 days. We observed that upper WBZ water levels rise relatively quickly after it
rains, which suggests that the upper WBZ is in hydraulic communication with Brixius Creek.
The creek water surface has been observed to vary significantly during rain events such that
during high flow periods, water is likely “recharged” into the upper WBZ; during low flow
periods, groundwater is likely being discharged into the creek. The groundwater elevation
contours shown on Figure 8 represent conditions when the creek level was low relative to the
water table in the upper WBZ.

4.3.3 Storm Sewer Infiltration

VOCs were detected in samples from the outfall and manholes in a site storm drain that
discharges into Brixius Creek. The VOC constituents were similar to those detected in
groundwater, from which we inferred that VOC-containing groundwater was infiltrating the
sewer. A remedial measure consisting of lining the storm sewer and manholes was completed by
IBM in August 2009, and has appeared to limit further infiltration of groundwater into the
storm sewer!,

434 Glacial Till Surface and Lower WBZ Saturated Thickness

The surface of the glacial till is inferred to slope to the southeast, as shown on Figure 9.
Although the till surface may influence groundwater flow directions to some degree, the till is
relatively permeable in some areas and is considered to be part of the lower WBZ. Although
there are areas where a poorly sorted sand and gravel is present below the silt and clay, there are
also areas where the sand and gravel is relatively thin with clay “inclusions,” or where the sand
and gravel is not present. Within the Building 57/57A property, the effective thickness of the
lower WBZ is generally limited to two to five feet, comprising varying proportions of silt, sand,
and gravel, and (in some cases) the upper portion of the glacial till (see Figure 6-A).

19 0’Brien & Gere, November 18, 2009, “Post Construction Documentation, Storm Drain Rehabilitation, Building
57A, IBM-Endicott, Endicott, New York.”

' Sanborn, Head & Associates, Inc., February 9, 2010 letter to IBM, “Storm Sewer Confirmatory Sampling,
Supplemental Remedial Investigation, OU#5/Building 57 Area, Union and Endicott, New York,” submitted to the
Agencies by IBM on February 9, 2010.
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4.3.5 Hydraulic Properties of Upper and Lower WBZ

Both the upper and lower WBZs comprise relatively fine-grained, low-permeability soils.
Estimates of hydraulic properties (provided in Appendix E) suggest low hydraulic conductivities
in the upper WBZ, on the order of less than 0.1 to approximately 7 ft/day. Limited saturated
thickness in the upper WBZ restricts the potential for lateral flow in these soil horizons. Given
these observations, we infer that the overall lateral flow through the upper WBZ is relatively
small.

Hydraulic conductivities of lower WBZ materials are generally higher than those in the upper
WBZ, but still low in the context of groundwater flow through this area. As described in
Appendix E, hydraulic conductivity values in lower WBZ soils are estimated to range from less
than 0.1 ft/day (in the B57A Area) to approximately 11 ft/day (in the Waste Solvent Area).
Hydraulic conductivities were observed to generally decrease from the Waste Solvent Area in a
westerly direction, through the TCA and CFC Areas. This is consistent with higher extraction
well yields from well EN-624, and lower yields from EN-623 and EN-89R.

Overall, groundwater flow through the lower WBZ is small, due to the combined effect of fine-
grained, low-permeability material (low hydraulic conductivity) and limited saturated thickness.
Although the rate of pumping from OU#5 extraction wells is relatively low (less than 3 gallons
per minute combined), it is sufficient to capture most of the groundwater migrating through the
identified source zones.

In areas south of the Building 57/57A property, both estimated hydraulic conductivities and
saturated thickness increases (beyond the extent of the site silt and clay aquitard), as the
stratigraphy transitions from site-specific geology to the regional “upper aquifer” noted above
(see Figures 6-C and 6-D).

4.3.6 Lower WBZ Groundwater Elevations and Flow Directions

In response to the detection of VOCs in the lower WBZ groundwater near the downgradient
property boundary, IBM expanded hydraulic containment at the site by adding extraction wells
EN-623 and EN-624. These wells have been operating since January 2006 and influence
groundwater elevations and flow directions in the lower WBZ. Documentation of the installation
and startup of pumping from these wells is documented in the above-referenced Groundwater
Extraction and Treatment Test Report (June 16, 2006).

Under ambient conditions (i.e., when the extraction wells are not being pumped), groundwater in
the lower WBZ is inferred to flow generally south-southeast (as shown on Figure 10), and
eventually toward the Susquehanna River. Extraction from wells EN-623 and EN-624 generates
hydraulic gradients sufficient to “capture” lower WBZ groundwater that would otherwise
migrate from the Waste Solvent, TCA, and B57A Areas. Inferred lower WBZ groundwater
elevation contours under pumping conditions are shown on Figure 11, along with the inferred
extent of hydraulic containment. An assessment of hydraulic capture is summarized in Appendix

IBM Corporation / SRI Report

2466.02 \ 20100311 SRI Text.docx |
March 11, 2010 —
Page 11 I




F, with discussion of monitoring and hydraulic testing conducted during shut-down and start-up
of pumping from OU#5-area extraction wells.

Review of groundwater elevations, monitoring the response to startup and shutdown of the
pumps, and review of the extracted groundwater quality over time indicate that extraction at well
EN-89R may not fully capture groundwater migrating from the CFC Area. The limited
effectiveness of this extraction well is attributed to its low yield, which is likely a function of low
hydraulic conductivity material and persistent biochemical fouling of the pump and well screen.
Additional work is underway to add groundwater extraction capacity in the CFC area.

5.0 CONTAMINANT DISTRIBUTION

As we inferred from historical data and site use information, we have concluded through
investigations and testing that C\VOCs are the primary compounds of interest detected in site soil
gas, soil, and groundwater.  Analysis for potential non-VOC contaminants, including metals,
petroleum hydrocarbons, and semi-volatile organic compounds (SVOCs) was conducted in a
subset of soil and groundwater samples that were collected and analyzed for VOCs (refer to
Appendix G for a summary of this effort). From review of investigation data and historical
records, we concluded that no remedial measures are needed to address non-VOC contamination
at this time.

CVOCs, including trichloroethene (TCE), TCA, and CFC-113 and their associated biochemical
degradation products, are the principal VOCs of interest, based on the concentrations detected
and the potential for migration. These compounds (chlorinated ethenes, chlorinated ethanes, and
CFCs) are referred to hereinafter as “Principal Site VOCs.” The site-wide distributions of these
VOCs in soil gas, soil, and groundwater are presented on figures and summarized below.

5.1 Distribution of VOCs in Soil Gas

The inferred distributions of Principal Site VOCs in soil gas are shown on Figures 12 through 14,
respectively. The distributions of VOCs in soil gas were used to select exploration locations for
the assessment of soil and groundwater, as well as to help approximate the limits of each source
zone.

5.2 Distribution of VOCs in Soil

Locations for soil sampling and analysis were selected based on our understanding of historic
site use, soil gas survey results, and observations made during drilling. Since there was limited
evidence of VOCs found in soil gas samples that would help in identifying a particular source
zone in Lot 26, soil sampling locations were selected based on detections of VOCs in
groundwater and the inferred groundwater flow directions. Soil sampling locations (borings and
monitoring wells) are shown on Figure 4.

As documented in Appendix H, and described in more depth in Section 6 for each source zone,
the distributions of Principal Site VOCs in soil were generally consistent with the soil gas survey
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and groundwater data. Consistent with multiple sources and releases, we observed a relatively
wide degree of variability (both in the constituents detected and their respective concentrations),
even within the defined source zones.

Unlike the source zones defined on the Building 57/57A property, we were not able to define a
contiguous area of concentrated VOCs in the soil samples collected from Lot 26. Efforts to
identify and delineate a definable source zone included a relatively dense network of soil borings
and a membrane interface probe (MIP) investigation. Rather than a discrete, concentrated
release zone we infer that VOCs are present in groundwater due to residuals remaining from
smaller spills or releases, or that the original mass released to the subsurface has diminished over
time. As noted above, the SAE identified no definitive record of land use in the parking area that
would explain why VOCs are intermittently present below Lot 26. A description of the MIP
investigation and summary of findings is provided in Appendix I.

5.3 Distribution of VOCs in Groundwater

As noted above, there are two water bearing zones beneath the site, each with distinct
geochemical conditions. General, site-wide conditions are described below and on Figures 15
through 22. More detailed descriptions of groundwater quality conditions in each source zone
are provided in Section 6.

In general, observations of VOCs in groundwater are consistent with detections in soil gas and
soil, and with our understanding of site use. VOC presence in upper and lower WBZ
groundwater appears to relate primarily with sourcing from the site source zones described
above. Principal Site VOCs have also been detected in groundwater from wells inferred to be
upgradient of Building 57A", indicating some contribution of VOCs from off-site sources.

5.3.1 Upper Water Bearing Zone

The distribution of the Principal Site VOCs in upper WBZ groundwater, as summarized on
Figure 15, is consistent with the distributions identified in soil and soil gas and available
information on historic site use (i.e., AST locations). In general, concentrations of the Principal
Site VOCs were found at lower concentrations than noted for the lower WBZ below. Based on
the distribution of VOCs in the upper WBZ, limited saturated thickness, and the groundwater
elevation data, we consider the primary dissolved phase migration pathway from the upper WBZ
to be vertically downward, rather than horizontal.

VOC concentration data shown on Figure 15 to the south of the site silt and clay aquitard
correspond to samples that were collected near the water table. Despite the absence of an
aquitard, concentrations of VOCs are generally lower at the water table than they are at depth.

12 Chlorinated ethenes have been detected in upgradient wells EN-621, EN-642, and EN-411 (at concentrations up
to approximately 20 ug/l). Chlorinated ethanes and CFCs have been detected in groundwater from wells EN-642
and EN-411, and CFCs have been detected in groundwater from EN-638, which is inferred to be upgradient and/or
side-gradient of the site. Refer to Figures 15 and 16 and data provided in Appendix B for additional information.
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5.3.2 Lower Water-Bearing Zone

The distribution of the Principal Site VOCs in lower WBZ groundwater, as summarized on
Figure 16, is generally consistent with the distributions identified in soil gas, soil, and upper
WBZ groundwater, as well as our information on historic site use. The distribution of VOCs in
lower WBZ groundwater is also presented using iso-concentration contour maps for total
ethenes, total ethanes, and total CFCs (Figures 17, 18, and 19, respectively). Review of these
figures shows that VOCs detected in the site groundwater are also detected in downgradient
monitoring locations but at generally lower concentrations. These plots support the inference
that, without the current containment system in place, groundwater migration from the CFC and
TCA Areas was to the southeast.

VOC concentrations were detected at DEC-MW-34D (located east of and across Brixius Creek
from the Waste Solvent Area) at concentrations and parent-to-daughter ratios consistent with
detections in the Waste Solvent Area. This finding suggests an easterly migration from the
Waste Solvent Area. Well DEC-MW-34D was installed and sampled under the direction of
NYSDEC. Further downgradient exploration and testing have been recommended to further
assess biochemical degradation patterns to the east of the Waste Solvent Area. Access
restrictions have prevented further assessment of this area. Future assessment of this area will be
documented in an addendum to this report.

5.4 Natural Attenuation Assessment

As indicated by the relative size of the pie chart sections on Figure 16, the concentrations of
parent VOCs (TCE, TCA) are relatively low compared to the degradation byproducts in the area
below and around Building 57A. Conversely, the distribution of parent to byproduct
concentrations below the CFC Area indicates relatively limited degradation. These conditions
are further evident through review of the relative concentrations of parent and byproduct VOCs
for ethenes, ethanes, and CFCs, shown on Figures 20, 21, and 22, respectively.

A detailed assessment of biochemical degradation is provided in the above-referenced
Bioattenuation Study Report. Figure 23 provides a summary of geochemical conditions in the
eastern portion of the Building 57/57A property, where the more significant source zones are
located and biochemical degradation appears to be relatively advanced.

As described in the Bioattenuation Study Report, assessment of geochemical conditions included
groundwater sampling and analysis (laboratory and in-field), microcosm testing, and in-field
testing of natural attenuation indicator parameters. These tests included “background”
degradation rate assessments that helped support our current understanding of existing
conditions. The tests also included an assessment of potential enhancements to biochemical
degradation in four of the source zones. Further information regarding the potential application
of enhanced bioremediation techniques is provided in the IRM Evaluation Summary Report.
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6.0 CONCEPTUAL SOURCE ZONE MODELS

As indicated above, there are six separate areas within the OU#5 site limits where subsurface
conditions reflect the historic releases of various contaminants, primarily VOCs. This section
provides a description of our current conceptual site models (i.e., physical description,
hydrogeology, and the distribution of contaminants) for each of these six areas. As presented in
prior reports, and shown on Figure 24, we estimated the amount of source mass present in five of
the six areas. Specific source mass estimates were not developed for Lot 26, because we found
limited evidence of a definable source zone. Calculations supporting the VOC mass distribution
estimates are provided in Appendix J.

6.1  Building 57A Area
Physical Description and Hydrogeology

As noted above, there is no historical record of industrial processes in this area and we have no
information that explains how or when VOCs came to be present in the subsurface; however,
based on the use of the building since construction for warehousing, we believe VOCs may have
been present prior to the construction of B57A almost 30 years ago.

Granular soil fill beneath the building is distinguished by high density and poor sorting with
variable fines content, and the presence of cinders, coal, and ash,

05

which, along with the presence of petroleum hydrocarbons, [ e _‘; T
explains the relatively high organic carbon recorded for samples J e {’
of the fill. As shown on Exhibit 4, there is a relatively thin zone ’j ;E,g;u]a;‘:jk- Q80
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existing hydraulic containment system, as shown on Figure 11. Exhibit 4. Average concentrations
and speciation of VOCs in each
soil horizon, B57A Area.
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Contaminant Distribution

As shown on Figures 9 through 11, mixed VOCs were detected in soil gas samples including
chlorinated ethenes, ethanes, and chlorofluorocarbons.

The speciation and relative concentration of Principal Site VOCs in soil for each stratigraphic
unit is summarized on Exhibit 4. As shown on Figure 24, the majority of VOC mass is expected
to be found in the soil fill above the aquitard. Based on the high organic carbon content in this
soil fill, much of the VOC mass is likely sorbed to the soil solids. Note the distribution of VOCs
across the source zone was not uniform and distributions are biased by the number of samples
collected in each stratum. For example, the relatively high concentration of ethanes shown on
the bedrock pie chart on Exhibit 4 reflects the results of a single sample collected in the eastern
portion of the source zone. A more detailed graphical summary of the distribution of VOCs in
soil is provided in the Appendix H.

As shown on the figures within Appendix H, at a given location (e.g., boring A+33,41+12) the
concentrations of certain VOCs are two to five orders of magnitude lower in the site silt and clay
aquitard than in the overlying fill., Nevertheless, there are areas in the lower WBZ soils where
VOC concentrations are orders of magnitude higher than in the silt and clay.

As shown on Figures 15 and 16 chlorinated ethenes are the predominant VOCs found in
groundwater. Chlorinated ethenes detected in the lower WBZ reflect a higher degree of
biochemical degradation (i.e., lower parent to byproduct compound ratios) than ethenes detected
in the upper WBZ. As described in more detail within the Bioattenuation Study Report,
migration of VOCs in this zone appears to be limited by biochemical degradation processes.

6.2  Former Waste Solvent AST Area -
EN-616 ]
Physical Description and Hydrogeology Bl.|5il_;1;\ng Siiain i o
Prior to construction of Building 57A, the area in the l/ \l &
southeast corner of the property reportedly contained - Q
a waste solvent AST and an incinerator, as shown on ,E”'E*Sg .l\\ %
Exhibit 5. Our understanding of prior use is based on A ESERET
. . . N . . . . ormer
historical site plans. We did not identify historical Former | eness® PToPane
operation records or people with knowledge of the Waste C/ Ia"k“
solvent tank or incinerator operation. The area is |, %" _| .l EN-639
primarily asphalt-paved and flat, with a drop in / i\g . MI
. ————
elevation along the east and south property |7  enex -
boundaries ® evets  Enge /
' &5° » y
\ Former EN'smif EN-641
The generalized stratigraphy in this area is shown on S '”C'”era_‘_‘_”_,_ - "_, »
Exhibit 6. Granular fill material in this area is ___:..---""""
composed primarily of sand and gravel, with varying |===="
amounts of silt and clay, and traces of cultural |Exhibit5. Waste Solvent Area and vicinity.
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materials (e.g., brick, slag, cinders and wood fragments). Peat and other organic soils were
observed near the top of the silt and clay aquitard, in locations in the western and southern areas
of this source zone. Variable thickness of granular material was observed below the silt and
clay, with an average thickness of approximately 5 ft and composed primarily of gravel, with
variable amounts of sand, silt, and clay. Glacial till or weathered shale bedrock was encountered
beneath the gravel.

As shown on Figure 7, there is limited saturated thickness in the upper WBZ, particularly in
areas north and south of the defined source zone. The area around well EN-615 represents a
consistent local groundwater high in the upper WBZ (as shown on Figure 8). The predominant
direction of groundwater flow from this area is likely to the east due to the limited saturated
thickness to the north and south, and the resulting limited horizontal gradient. Water levels in
the upper WBZ do not appear to be affected by pumping from EN-624.

Groundwater in the lower WBZ is inferred to flow to the east-southeast under ambient
conditions. The water level round used to generate the ambient groundwater elevation contours
shown on Figure 10 did not include measurements from well DEC-MW-34D (access to this well
for monitoring has been routinely denied by the property owner). Based on prior monitoring,
and the distribution of VOCs in lower WBZ groundwater, we infer an easterly component of
flow in the lower WBZ from this area, under ambient, non-pumping conditions. We infer from
groundwater elevation data collected during pumping (Figure 11), that this source zone, and
areas beyond, are currently within the capture zone for extraction

CEEm e s well EN-624. Water is pumped from this well at an average of
G approximately 2.2 gallons per minute (a rate _approxmately 3 times
P.?;G,’i”.;‘-“'jiﬁﬁ;‘,fv -3 | that of the other two OU#b5-area extraction wells combined),

i D reflecting the greater transmissivity in this area.

/ //% Contaminant Distribution
10 ]
$ilscing Y The average distribution of Principal Site VOCs in soil for each

s stratigraphic unit is summarized in Exhibit 6 (see legend in Exhibit
4). Similar to soil gas data, chlorinated ethenes were the
predominant VOCs detected in soil. In one boring drilled near the
former waste solvent AST, separate phase liquid was observed in a
sample from near the top of the site silt and clay aquitard. TCE
and gasoline-range petroleum hydrocarbons were the predominant
VOCs detected in this sample. As shown on Figure 24, we
estimate that approximately 62% of the total site VOC mass is
present in the Waste Solvent Area, with greater than 75% of that
total in the upper soil horizons (including the silt and clay). The
high organic content of soils near the top of the site silt and clay
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and speciation of VOCs in each soil
horizon, Waste Solvent Area.
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aquitard may increase the potential for sorption of petroleum
hydrocarbons and VOCs. A more detailed summary of the spatial
distribution of VOCs in soil is provided in Appendix H.




Consistent with the soil and soil gas data, chlorinated ethenes were the predominant VOCs
detected in groundwater. As described in more detail within the Bioattenuation Study Report, the
speciation of CVOCs in the lower WBZ groundwater reflect a relatively high degree of
biochemical degradation. Without the ongoing hydraulic containment or other measures, VOCs
would migrate downgradient to the east and south.

6.3 TCA Area

Physical Description and Hydrogeology

The TCA Area is located south of the center of
Building 57A, near the inferred location of two

Building

/
Former Freon

Building
57TA

former 35,000-gallon TCA ASTs, as well as CFC
ASTs (as shown in Exhibit 7). The ground
surface is asphalt-paved and relatively flat.

ol 113 ASTs
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The shallow granular fill (upper 3 ft) in this area is y e L—éf{\
primarily sand and gravel and transitions to s!lt :) [ EN161‘13$
and clay (from about 3 ft to the top of the site silt |- \ ENTE35 e S0
and clay aquitard). Native soils below the siltand | ...\ " S e ’_.__

clay were primarily gravel with variable amounts
of sand and fines (generalized stratigraphy in this b

area is shown on Exhibit 8). The high fines [Exhibit7. TCA Areaand vicinity.
content in the lower WBZ soils limits the
groundwater migration through this area and the rate groundwater can be extracted.

As shown on, Figure 7, there is limited saturated thickness
observed in the upper WBZ, with limited potential for migration
from this area. After a review of multiple groundwater
extraction tests and routine monitoring data, we identified no
evidence that groundwater flow in the upper WBZ is influenced
by pumping from the lower WBZ. Under non-pumping
conditions, lower WBZ groundwater flows southeast but
appears to be contained by pumping from OU#5 extraction
wells.
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As shown by Exhibit 8, chlorinated ethanes were the
e predominant VOCs detected in soil. A greater proportion of
S e chlorinated ethenes were found in the western portion of the
source area. Petroleum hydrocarbons were detected in fill soils,

particularly in the northern area of this source zone. As shown

on Figure 24, we estimate that approximately 3% of the total site
VOC mass is present in the TCA Area, with more than 75% of
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that total in the upper WBZ and silt and clay soils.

In combination with organic-rich material

observed in upper soil horizons, the high total organic carbon content in this area may increase
the potential for sorption of VOCs to shallow soils. A more detailed summary of the spatial
distribution of VOCs in soil is provided in Appendix H.

Consistent with soil analytical data, TCA and 1,1-dichloroethane are the predominant VOCs

detected in upper and lower WBZ groundwater.

Lesser concentrations of biochemical

degradation products, as well as chlorinated ethenes and CFC-113, were also detected. Since the
start of pumping from EN-623 in 2006, we have observed a reduction of chlorinated ethane
concentrations by about two orders of magnitude. Time series plots of VOC concentrations in
wells surrounding Building 57A, including several in the TCA Area, are shown in Appendix K.

6.4 CFC Area

Physical Description and

Farmer Freon: == e _

4 EN:e6Z
113 AST’ \gl & a N
EN-G60 -

Hydrogeology \jﬁ%m’\ -
\ T .

According to historic site plans, CFC-113 was e — T a8
stored in an AST in this area prior to construction _J BN ovown A

of the loading docks and staging areas between \\EN_MNK EN-089 :
Buildings 57 and 57A (shown on Exhibit 9). CFC- S e e
113 and related biochemical degradation | *®v ___...--"-'-""‘"‘"' .
byproducts are the predominant VOCs detected in |, —.ce=="""" e

soil, soil gas, and groundwater samples.
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Exhibit 10. Average
concentration and speciation of
VVOC:s in each soil horizon, CFC
Area.
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Exhibit 9. CFC Area and V|C|mty

The generalized stratigraphy in this area is shown on Exhibit 10.
Granular fill beneath the building includes sand and gravel with
varying amounts of silt, and concrete rubble. Organic soils were
noted in samples from the silt and clay aquitard. Approximately
one to two feet of sand and gravel were observed below the
aquitard in a localized area near extraction well EN-89R.

Although there is limited saturated thickness in the upper WBZ
above the aquitard and monitoring wells are frequently dry, the
inferred groundwater flow direction is to the southeast. Under
ambient conditions, lower WBZ groundwater would flow in a
southeasterly direction. Extraction well EN-89R was installed to
capture CFC-containing groundwater migrating from this area. The
yield from well EN-89R is relatively limited, as is the associated
hydraulic capture. Additional study is underway to assess options
to increase groundwater withdrawals and hydraulic capture of this
area.




Contaminant Distribution

CFCs are the predominant VOCs detected in so
Exhibit 10 and Figure 16, the highest concentrat

il gas, soil, and groundwater. As indicated on
ions of CFCs were detected in the lower WBZ

soil and groundwater samples. Despite multiple borings we have not found similar conentrations

of CFCs in soil within or above the aquitard.
approximately 24% of the total site VOC mass is
lower WBZ soil and groundwater.

As shown on Figure 24, we estimate that
present in the CFC Area, almost entirely in the

As indicated on Figure 23 and discussed in the Bioattenuation Study Report, geochemical

conditions are more oxidized than other site
attenuation of VOCs without enhancements. T
occurring in this area.

areas indicating lower potential for natural
here is little evidence of natural degradation

6.5 Building 57 Area
Physical Description and
Hydrogeology
According to site plans and records,
historical activities in this area included
quenching, solvent storage, and vapor

degreasing. Sub-slab soil gas sampling and
analysis has indicated a potential area of
mixed solvent presence (comprising

Building 57 Former

Degreaser

EN-863
Tanks/ Vapor

\ /
> — —
Degreaser \ )

Former Quench
m q\j';l‘\ Former Oil
(o3|

Former Solvent %

Oil Tank/Pit
Storage

primarily TCA) below a limited area central
to the building as shown on Exhibit 11.

Exhibit 11. B57 Area and vicinity.

EN-803 L4 EN-602

Granular soil fill beneath the building

J Pp——Tr .
e T m— Eufa.‘g__ — 84164-145 /;m"'
v —
- = e R 0020 ——

Exhibit 12. Upper WBZ groundwater elevation contours (excerpt
from Figure 8).

includes sand and gravel with an increasing
proportion of fines with depth. The site silt
and clay aquitard was observed at depths
between 8.5 and 11.5 feet below the floor
surface. Generalized stratigraphy observed
beneath Building 57 is shown on Exhibit
12.

Groundwater elevation data indicate a local
high below the central portion of Building
57, which suggests radial horizontal
groundwater flow. The upper WBZ to the
south of the building is seasonally dry.

In the lower WBZ, groundwater is inferred

IBM Corporation / SRI Report
2466.02 \ 20100311 SRI Text.docx
March 11, 2010

Page 20




to flow in a southerly direction under ambient conditions. During pumping from well EN-89R,
groundwater flow direction from this area is inferred to shift more to the south-southeast.

Contaminant Distribution

Chlorinated ethenes and ethanes were the predominant VOCs

detected in soil gas and soil (Exhibit 13). Additional details B e s

regarding the observed presence of VOCs in soil beneath this o ;":':' o 0 JUG

area are presented in Figures H.13 through H.15 in Appendix | A

H). Chlorinated ethanes were detected in shallow fill material | g 5= /s /s s s

from EN-669 at less than 50 pg/kg. All other VOCs were | = 35555 L5 S8 ot

found at concentrations one to two orders of magnitude lower. | £ 'ff ST S
a

No CFCs were detected above laboratory reporting limits in O, .n&mWauwg
soil samples from this area (laboratory reporting limits are Yo, f _

represented in Exhibit 13). Pararie ey

4 Inclu 5|on 5<%,

-

'-oo‘ﬁ'?ﬁ'wf{j cd@ oTReTe =
Low concentrations of chlorinated ethanes (up to 18 pg/L) s —
have been detected in upper WBZ groundwater directly within KoTHiory Heparon il (RLa), ot A e
in this source zone. Assuming equilibrium partitioning from YR A icd e Mew DR AL R e

groundwater, we would anticipate VOC concentrations one or |[Exhibit 13. Average concentrations
two orders of magnitude lower than those observed directly agfégﬁc'ég'?x;;/ocs'”eaCh soil
beneath the floor slab. However, the soil gas concentrations ' :

are not suggestive of separate phase product residuals, and can be explained by dissolved
concentrations in pore water. From this we infer the limited presence of a vadose zone source of
VOC vapor, with limited impact to groundwater quality. Based on these findings and
observations, we consider this area to represent a de minimis source for which no remedial
measures are recommended.

6.6 Lot26
Physical Description and Hydrogeology

As indicated in the SAE report, there have been limited historical uses of this area other than for
parking. The ground surface in Lot 26 is asphalt-paved and slopes down to a low point in the
northeast corner, where standing water collects after periods of rainfall.

The stratigraphy of this area is shown on Figures 25-A, 25-B and 25-C (refer to Figure 5 for a
plan view showing the cross section locations). The site silt and clay aquitard extends as far
south as the middle of Lot 26 before tapering out near the ground surface. Although we did not
identify the regional silt and clay aquitard in this area, based on our observations, we believe that
the area south and downgradient of Lot 26 transitions to the regional “two aquifer” system.
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Contaminant Distribution

Characterization efforts in this area were
focused on identification of VOC source
mass in soils, and the potential for VOC
migration from other OU#5 source zones.
Except for a few locations, VOC
concentrations in soil samples were near
the laboratory detection limits or VOCs
were not detected. As highlighted in
Exhibit 14, higher concentrations of
aromatic hydrocarbons and chlorinated
ethenes were detected in a few shallow
soil samples (EN-682, EN-683, EN-684,
B57-217, and B57-225). Results of soil
analytical and MIP sampling (in the blue-
shaded area on Exhibit 14) suggested the
diffuse presence of VOCs in shallow
soils, rather than a well defined
concentrated source zone.

: o m
Exhibit 14. Summary of VOC concentrations detected in Lot 26
soil samples.

The distribution of Principal Site VOCs
detected in groundwater are summarized
on geologic cross sections (Figures 25-A, 25-B and 25-C). CFCs were detected in groundwater
samples from wells located along the eastern boundary of Lot 26. There were no elevated CFC
concentrations in soil samples from this area, which suggests that, if located in Lot 26, the source
zone is relatively limited. Based on the data collected to date, migration of CFCs from the CFC
Area on the Building 57/57A property is unlikely but cannot be ruled out.

Elevated concentrations of TCE were detected in groundwater near the water table in the central
portion of Lot 26 (from soil boring B57-203, shown on Figure 25-A), and at depth near the
southern and downgradient boundary. Given the detection of TCE in a few shallow soil samples
in the northeastern portion of Lot 26, and the relatively low concentrations of TCE detected in
shallow groundwater along the downgradient boundary, we believe observed concentrations
reflect aged residuals of a limited release of TCE . The higher concentrations of TCE found in
the deeper silty sand along the downgradient boundary are likely the result of mass that diffused
into this lower-permeability material from historical transport.

We estimate that groundwater is flowing across the southern boundary of Lot 26 at a rate of
approximately 1 gallon per minute, and that the VOC mass flux across this boundary is on the
order of 2 pounds per year (refer to Appendix J for additional information). This mass flux is an
order of magnitude lower than those estimated in on-site source zones (e.g., Waste Solvent and
CFC Areas). These observations and the diffuse presence of VOCs in soils support a remedial
strategy of containment, rather than a strategy of mass removal (which is more appropriate for
selected on-site source zones).
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7.0 REMEDIAL STRATEGIES UNDER CONSIDERATION

As migration in groundwater is largely controlled from the primary source zones, the objective
of remedial measures under consideration for OU#5 is to reduce VOC mass in the source zones.
As agreed with the Agencies, IBM will approach remediation of the source zones as a series of
IRMs, rather than formulating a comprehensive remedial action plan for the entire site. The
objective is to assess the effectiveness of various technologies through application. If the
technology is successful, it may become part of the final remedial measure for the area in which
it was employed. Given the complexity of the site conditions in terms of subsurface conditions
and limitations imposed by buildings and other cultural features source reduction may require
multiple technologies.

On IBM’s behalf, SHA has prepared the Interim Remedial Measure Evaluation Summary Report
(IRM Summary Report), approved by the Agencies in a letter dated March 9, 2010. The IRM
Summary report outlines IBM’s current approach for evaluating and applying IRMs; however, as
data continue to be collected, the approach will likely be refined and adjusted in the future.

As described in the IRM Summary Report, the remedial technologies currently under
consideration include:

e Hydraulic containment (ongoing) to limit VOC migration;
e Monitored natural attenuation;

e Enhanced in situ bioremediation (either biostimulation or bioaugmentation), for migration
control and VOC source mass reduction;

e Soil vapor and/or dual-phase extraction (SVE/DPE) for VOC source mass reduction; and

e In situ thermal desorption (ISTD) for VOC source mass reduction.

Consistent with the 2004 Work Plan, SHA conducted a preliminary assessment of several
remedial technologies that resulted in recommendations for additional testing. This assessment
and subsequent recommendations were presented in our October 2008 Initial Remedial
Technology Screening report. The recommendations from the initial screening report included
pilot testing of SVE/DPE (completed in April 2009 and documented in our September 29, 2009
Report), and an assessment of biochemical degradation that included in situ and laboratory
testing of background and enhanced biodegradation rates (completed in April 2009 and
documented in our February 2010 Report).

Based on IBM’s more recent experience with ISTD in Endicott, we have initiated bench scale
testing to assess the viability of this technology for application in one or more of the source
zones. This study includes laboratory treatability tests of soil from the Waste Solvent and the
B57A Areas. Following completion of the ISTD treatability testing, a report will be prepared
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and presented to the Agencies that outlines the viability of the technology and IBM’s intentions
with regard to its possible application.

8.0 CONCLUSIONS

On behalf of IBM, SHPC has identified and characterized the nature and extent of on-site
sources of chemical compounds, including VOCs that are responsible for the presence of VOCs
in groundwater and subsurface vapor in the vicinity of the OU#5 site. Based on this
characterization, we identified evidence of downgradient VOC migration in groundwater, which
resulted in the implementation of an expanded hydraulic containment system to limit the
potential for further migration. Preliminary findings also led to the screening and assessment of
remedial technologies, which, as summarized herein and in the IRM Summary report, is
ongoing.

Four definitive VOC source zones have been identified that contribute to VOC presence in
groundwater. Relatively low permeability soils and small saturated thicknesses have limited the
rate of VOC mass migration from the site, which is further limited by the operation a hydraulic
containment system. As indicated in the IRM Summary Report, the remedial focus going
forward will be toward partial mass removal (where practical) and enhanced hydraulic
containment.
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1. The basemap consists of a 24 tile mosaic of orthorectified (adjusted to scale) true color digital
aerial photographs accessed by SHA in September, 2007 vis the New York State geographical
information systems (NYGIS) website. The aerial photographs are dated April, 2006.
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Figure Narrative:

This figure shows site boundaries in the
context of area topography (based on an
autocad drawing provided by Groundwa-
ter Sciences Corporation [GSC] in
September 2003), as well as the inferred
locations of former site features. Refer to
the Source Area Evaluation Report
(SHPC, 2005) for further information

about site features, as well as informa-
tion sources.

Wells existing in and around the OU#5
property installed (by others) prior to the
start of SRI investigations are shown.
Locations for these wells were provided
by Groundwater Sciences Corporation.
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Building 57 Area

VOCs detected in the subsurface in this area include
relatively low concentrations of TCA, TCE, and
CFC-113. There is no evidence of VOC migration in
groundwater from this area.

Brixius Creek

| |
Building 57A Area

Characterized by the presence of VOCs (TCE, TCA,
and CFC-113) and petroleum residuals in the
subsurface. TCE-related VOCs have generally been
found at the highest concentrations. The cause of the
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