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1 INTRODUCTION

This Annual Groundwater Monitoring Status Report for 2007 has been prepared by Groundwater
Sciences Corporation (GSC) and Groundwater Sciences, P.C. (GSPC) for International Business
Machines Corporation (IBM). Its purpose is to satisfy the annual reporting requirement for IBM’s
former Endicott facility, located in the in the Village of Endicott, New York (Figure 1-1, “Huron
Plant Site”). This report is being submitted to the New York State Department of Environmental
Conservation (NYSDEC) pursuant to Order on Consent Index # A7-0502-0104 (Order), for the
former IBM Endicott facility (Site # 704014).

The section of the Order entitled, “Miscellaneous Activity C: Operation, Maintenance and
Monitoring” describes the requirements for a comprehensive operation, maintenance and
monitoring plan (OM&M Plan) and this report has been prepared in accordance with the site-
specific OM&M Plan entitled “Draft Groundwater Remediation Systems Operations, Maintenance
and Monitoring Plan, Third Update,” dated May 30, 2007. Figure 1-2 shows the Site and the
operable units (OUs) identified in the Order, which initially were coincident with various hydraulic
capture zones. Also shown on Figure 1-2 is the area of the Site referred to as Miscellaneous
Activity A, which is identified in the Order as an Interim Remedial Measure for Off-Site Capture
Zone A.

As specified in Section 4.2.2 of the May 2007 OM&M Plan, groundwater monitoring data
generated from January 1, 2007 to December 31, 2007, including groundwater extraction volumes,

groundwater elevations, and analytical chemistry data, is presented in this report.

1.1  Background Information

The corrective action history at the Site covers a period of roughly 28 years, beginning with the
discovery of contamination in groundwater at the Site in 1979. IBM subsequently began a
Corrective Measures Program to evaluate groundwater quality and remediate groundwater
contamination beneath IBM’s former Main Plant facility on North Street in the Village of Endicott.
In early 1980, IBM began to control and remove sources of contamination beneath its former
facility at the Site through the use of vertical extraction wells to remove both groundwater and
separate-phase volatile organic compounds (VOCs). Since 1980, extraction operations have been
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performed at 31 extraction wells operating over various time periods. This report presents the
results of the groundwater remediation activities for the calendar year 2007.

1.2 2007 Highlights

The following subsections summarize the activities and results from the operation, maintenance and
monitoring of groundwater remediation systems at the Site in 2007. The highlights of operation and

monitoring for 2007 include:

e The operation of four (4) extraction wells in the On-Site Capture Zone continues to control
potential flux from sources in the Railroad Corridor Source Area (Operable Unit #1 (OU#1))
and is responsible for the removal of nearly 3600 pounds of volatile organic compounds
(VOCs) from the groundwater in OU#1.

e The installation of 33 additional wells (31 monitoring wells and two injection test wells)

brought the total number of wells installed since 1979 to 500.

e A total of 22 groundwater extraction wells operating at the Site in 2007 removed nearly
3900 pounds of VOCs, bringing the total mass of VOCs extracted since 1979 to
approximately 799,000 pounds.

e Groundwater sampling was performed at 342 monitoring and extraction wells and water
levels were measured in 377 wells in accordance with the Groundwater Monitoring

Program.

e The continuous operation of six extraction wells in Off-Site Capture Zone A during 2007

continues to generate the following benefits:

o Virtually all chemical flux crossing North Street (Operable Unit #2) continues to be

intercepted before reaching Off-Site Capture Zone A.

o Chemical concentration maps of the various compounds of concern show that the
core of the plume continues to be segmented into numerous discontinuous areas,

which are the result of aggressive groundwater extraction efforts.
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e Extraction well EN-D49 extracted nearly the same mass of VOCs from the bedrock aquifer
in 2007 as former extraction well EN-CAF extracted in 2005, although this was achieved at
a higher flow rate. Extraction well EN-D49 is maintaining control of the plume of VOCs in

bedrock groundwater.

e Construction of a new groundwater treatment facility was completed on Clark Street in
Operable Unit #1. This new facility, the Clark Street groundwater treatment facility (GTF),

began treatment operations in December 2007.

1.2.1  Site Characterization

In the time period from early 1979 through the end of 2007, 500 wells were installed as part of the
corrective action program or ongoing investigations at this Site; 33 of these wells were installed in
2007. The total includes 204 wells (monitoring and extraction) installed north of North Street on
the manufacturing portion of the former IBM facility at the Site, and another 296 wells (monitoring
and extraction) installed south of North Street off the manufacturing portion of the former IBM
facility at the Site. Plate 1 shows the locations of monitoring wells and extraction wells that were
completed through the end of 2007. These wells are also coded on this map according to the
geologic unit in which they are completed. Water levels and groundwater samples collected from
these wells have been used to characterize the pattern of groundwater flow beneath the Site and
adjacent areas. The most recent comprehensive interpretations of these data are provided in the
annual reports for 2004 through 2006 and in the Supplemental Groundwater Assessment Final
Report (SGA Final Report, December 31, 2003, revised and updated May 17, 2004), which presents
extensive analysis and interpretation of the geology, hydrogeology and groundwater chemistry at
and in the vicinity of the Site. Additionally, a comprehensive interpretation of the most recent
bedrock groundwater data is presented in the Annual Groundwater Monitoring Status Report for
2006 (2006 Annual Report, dated April 13, 2007) and in the Bedrock Groundwater Supplemental
Remedial Investigation (SRI) Report dated December 19, 2005.

Following recommendations made in the SGA Report and in accordance with the Order, additional
investigations were performed in 2004 and work plans were prepared for additional investigations,
some of which are ongoing or were completed from 2005 to 2007. As prescribed in the Order,

these additional investigations are organized within seven distinct operable units (OUs), as shown
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on Figure 1-2. Also shown on this figure are areas corresponding to various capture zones (e.g.,
Off-Site Capture Zone A). As extraction well operations are altered or expanded, the boundaries of
these capture zones change. However, the terminology for these areas originally established in the
SGA and carried over into the Order will be maintained where practical. Finally, this figure has a
label titled, “Miscellaneous Activity A: Plume Reduction in Off-Site Capture Zone A.” This
corresponds to the fast-track start-up of additional extraction wells in Off-Site Capture Zone A that
began in 2004 and was completed in the first quarter of 2005 as an Interim Remedial Measure
(IRM). Extraction test well EN-284TD (now operated as well EN-284P) installed as part of the
fast-track IRM continues to operate.

1.2.2  Groundwater Extraction and Treatment Systems

As of December 31, 2007, groundwater containment and recovery operations consisted of 21
extraction wells pumping at an average combined rate of about 250 gallons per minute (gpm), based
on data from the last four months of 2007. The locations of these extraction wells are shown on
Figure 1-3. Average well yields during the last four months of 2007 ranged from less than 0.5 gpm
at wells EN-89R and EN-451P to 55 gpm at bedrock extraction well EN-D49. Groundwater
pumped from the extraction wells was treated during 2007 at one of seven separate treatment
systems. Six of these systems are standalone treatment facilities operated by IBM on Hayes,
Jefferson, Garfield, Adams and Robble Avenues, and on Clark Street; all of these are shown on
Figure 1-3. The seventh system is the Huron Organic Treatment Facility (OTF) located in BO96
and also shown on Figure 1-3. Groundwater previously treated at the Huron OTF was transferred to
the new Clark Street GTF on December 11, 2007. Significant activities in 2007 relating to
extraction and treatment operations are described in Appendix H.

1.2.3  Groundwater Monitoring

In August 2004, the groundwater monitoring program activities that were being performed pursuant
to the RCRA Permit for Corrective Action were incorporated into the Order. The Order, which
became effective in August 2004, terminated the RCRA Permit for Corrective Action. During the
first half of 2007, sampling was performed in accordance with the sampling schedule presented in
Tables 2-1 and 2-2 of the 2005 Annual Report (April 14, 2006). Sampling during the second half of

2007 was performed in accordance with the Groundwater Monitoring Plan (GMP) shown on Tables
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2-1 and 2-2 of Appendix A-3 of the Third Update to the OM&M Plan (May 30, 2007). A total of
373 hydraulic effectiveness monitoring wells are included in the groundwater monitoring program

that was implemented on July 1, 2007. Groundwater sampling is performed at 288 of these wells.

In addition to these routine sampling activities, many samples were collected as part of
investigations to further characterize the Site. Some of this sampling data has previously been
reported to NYSDEC in Supplemental Remedial Investigation (SRI) reports or Analytical Summary
Reports (ASRs). Although these data were included in the previous reports, the results of all

groundwater samples collected during the 2007 calendar year are included in this annual report.

1.3 Organization of Report

The remainder of this report is organized as follows. Section 2 describes the Groundwater
Monitoring Program (GMP) activities conducted in 2007. Sections 3 and 4 discuss updated analysis
and interpretation of the geology, hydrogeology, and hydrogeochemistry of the Site. Sections 5 and
6 discuss the remediation systems, including contaminant recovery, and the progress of remediation.

Finally, Section 7 provides a list of references.
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2 GROUNDWATER MONITORING PROGRAM

Field activities for the groundwater monitoring program consist of groundwater elevation
measurements, groundwater sampling, and monitoring well inspections. These activities were
performed by qualified field personnel from Groundwater Sciences Corporation and from the IBM

Hudson Valley Environmental Laboratory in Hopewell Junction, New York.

2.1 Groundwater Extraction Wells

As described in Section 1.3, the groundwater collection and treatment system in 2007 consisted of
22 extraction wells operating at various times throughout the year, with 21 extraction wells
operating at the end of 2007. (For the purposes of this report, wells that operate as backup wells for
an adjacent extraction well were not counted.) Except for periods of testing and maintenance, the
system has operated continuously since 1980. Prior to 2006, between 110 and 140 million gallons
of groundwater was being extracted and treated annually. With the startup in 2006 of six new
extraction wells (EN-215T, EN-447T, EN-451P, EN-491T, EN-492T, and EN-499T), groundwater
extraction increased significantly to 176 million gallons in 2006. This extraction rate could not be
sustained through 2007 as the Upper Aquifer was dewatered, and the volume pumped during 2007
decreased by 8 percent to 162 million gallons. However, the total volume pumped in 2007 is still
16 to 47 percent higher than the range from 1980 to 2005.

Pumping volumes are recorded daily for each extraction well. The first table in Appendix A
summarizes the monthly pumping volumes and average flow rates for each extraction well for the
period January 1, 2007 through December 31, 2007. Also shown on this table is the volume treated
at each of the several treatment systems. The mass of VOCs recovered through groundwater

treatment is discussed in Section 5.1.

Although no new extraction well points were installed in 2007, a proposed design for a permanent
extraction well, EN-451P, was approved by NYSDEC on December 27, 2006, and well EN-451P
was installed inside the 12-inch casing for EN-451T on March 1, 2007. The groundwater pumped
from EN-451P is treated at the Jefferson Avenue GTF.
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2.2  Groundwater Monitoring Wells

Groundwater monitoring well activities performed during 2007 included: installation of new
monitoring wells; measurement of groundwater elevations; inspection and maintenance of
monitoring wells, including repairs to surface seals; and collection of samples for chemical analysis.

Each of these activities is described in one of the subsections that follow.

2.2.1  Installation of New Monitoring Wells

Thirty-one monitoring wells were installed in 2007 to support various activities at the Site.
Installation of these wells is described in the following sections, which are organized by operable

unit or miscellaneous activity for which each well was intended.

2.2.1.1 OU#1: Railroad Corridor Source Area Monitoring Wells

Well EN-485 was installed in January 2007 as an observation well for extraction well EN-253.

2.2.1.2 OU#2: North Street Area Monitoring Wells

Well EN-520 was installed in December 2007 in accordance with the Interim Remedial Measures
Work Plan for Enhanced Flux Control dated July 12, 2007. This monitoring well, together with a
series of direct-push borings drilled in OU#2, provided additional information on configuration of

the Upper Aquifer in the area east of Oak Hill Avenue between North Street and the railroad tracks.

EN-276A was installed in April 2007 as an observation well for extraction well EN-276. A separate

boring, EN-276B, was also drilled to provide additional stratigraphic information.

2.2.1.3 MA-A: Off-Site Capture Zone A Effectiveness Monitoring Wells

Wells EN-510 and EN-511 were installed in April 2007 to collect stratigraphic information for
siting injection test well EN-510T, which was installed in May 2007. Wells EN-517, EN-518, and
EN-519 were installed in September and October 2007 as observation wells for injection test well
EN-510T, in accordance with the Proposed Testing Plan for EN-78T and EN-510T Injection Test
Wells, dated June 28, 2007 (Testing Plan Memorandum).
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Well EN-513 was installed in May 2007 to collect stratigraphic information for siting injection test
well EN-78T, which was installed in June 2007. Wells EN-514, EN-515, and EN-516 were
installed in September 2007 as observation wells for injection test well EN-78T, in accordance with
the June 28, 2007 Testing Plan Memorandum.

2.2.1.4 OU#3 and OU#4: Southern Area and Ideal Cleaners Area Monitoring Wells

Well EN-387A was installed as a replacement for monitoring well EN-387. The well was moved to

the northern property line of a lot on Arthur Avenue at the request of the property owner.

2.2.1.5 OU#5: Building 57 Area Monitoring Wells

Sixteen monitoring wells were installed in OU#5 as part of continuing investigation activities in
2007. Wells EN-651 through EN-659 were installed south of the railroad tracks and southeast of
Building 57. Wells EN-662 through EN-668 were installed inside Building 57.

2.2.1.6  OU#6: Plume Control in Bedrock Groundwater (Upper Aquifer Wells)

Wells EN-508 and EN-509 were installed in January 2007 on the east and northeast sides of
Building 18 in accordance with the Supplemental Remedial Investigation Work Plan for Dye Tracer
Testing dated October 26, 2006. Together with other monitoring wells, their purpose is to monitor
for dye traces in the Upper Aquifer during the dye tracer testing period. This work is being
performed in 2008.

2.2.2 Groundwater Elevation Measurements

Groundwater elevation data is maintained in a spreadsheet and is calculated by subtracting the
measured depth to water from the surveyed elevation of the measurement point listed in
Appendix C. For most wells, the designated measurement point is the top of the inner well casing
(the “TOC Elevation”). This measurement reference point is typically notched into the top of the

well casing.

2.2.2.1  Supplemental Groundwater Elevation Measurements

Groundwater elevations were measured manually using portable electronic water level meters at

each active or inactive extraction well and its associated observation well weekly throughout 2007.
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Water levels were also measured each time a well was sampled. More than 4600 supplemental

groundwater elevations were measured in 2007.

2.2.2.2  Comprehensive Water Level Measurement Events

In addition to the supplemental measurements described above, 993 water levels were measured
manually using portable electronic water level meters during comprehensive water level

measurement events. The principal measurement events are listed below.
1. A supplemental water level measurement event on January 24, 2007 (185 measurements).

2. The comprehensive semiannual sampling event in May 2007 (444 measurements, consisting
of 359 site-wide measurements in late May and 85 measurements at OU#5 on May 7, 2007).

3. A comprehensive annual sampling event in August 2007 (364 measurements).

These measurements were made in accordance with the Groundwater Monitoring Plan (GMP).
Additional wells not listed in the GMP were also measured during these events. All of these data
are shown on the groundwater elevation tables in Appendix C of this report.

2.2.2.3  Continuous Water Level Monitoring

Continuous water level recorders were operated in more than 50 monitoring wells as part of the
Interim Operation and Monitoring Plan (IOMP) for extraction well EN-284TD (i.e., the IRM under
Miscellaneous Activity A). These measuring and recording devices consist of a pressure transducer
and datalogger that electronically records periodic readings from the transducer. Water level data
was periodically downloaded from these dataloggers and was converted to groundwater elevations.
Manual water level measurements were used to calibrate the data collected by the dataloggers.
Continuous water level recorders installed in 18 monitoring wells in accordance with the IRM
Aquifer Test Plan for OU#3 (January 12, 2006) continued to operate along with supplemental
recorders that were installed in five other wells. In addition, continuous water level recorders
installed in five monitoring wells in the Southern Area (EN-210, EN-401, and the three-well cluster
consisting of EN-460A, EN-460B and EN-460C) continued to monitor background groundwater

levels and potential effects of river level changes on groundwater levels in that area.
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2.2.3  Monitoring Well Specifications and Inspections

All wells have been surveyed for planar coordinates (northing and easting on the state coordinate
grid), ground surface elevation and measurement point elevation (typically top of casing). The table
of Physical Well Data and Well Specifications in Appendix B presents all of this data plus other
information, including a location description, installation date, depth, well screen intervals, casing
and screen size and materials, and depth to the bottom of the Upper Aquifer (where the lacustrine

silt was encountered).

In addition to the inspection performed when each monitoring well is sampled, a comprehensive
annual inspection of the well field was performed throughout 2007. This annual inspection covered
443 wells in all areas of the Site, including OU#5 (Building 57 Area). The following items were
covered during the inspections: (1) measurement of the depth to bottom and comparison of this
depth to the well’s reference depth to determine the need for redevelopment due to buildup of silt;
(2) assessment of the legibility of the well tag, visibility of the survey mark, and need for painting
or maintenance of the standpipe or manhole; (3) assessment of the condition of the well seal; (4)
assessment of the general downhole condition of the well, including the presence of bends or

obstructions and (5) documentation of dedicated equipment.

2.2.4  Groundwater Sampling

The groundwater sampling and analysis plan for 2007 is summarized in Appendix D. The principal
quarterly sampling events occurred in February, May, August, and November 2007. The
semiannual sampling events occurred in May and August 2007 and the annual sampling event
occurred in August 2007. Monthly samples were collected from all active extraction wells and
extraction test wells. Except for interlaboratory duplicate samples, groundwater samples collected
in 2007 were analyzed by the IBM Hudson Valley Environmental Laboratory in Hopewell Junction,
New York. Interlaboratory duplicate samples were analyzed for VOCs by Columbia Analytical

Services of Rochester, New York and are discussed in Section 2.2.4.2.1.

Groundwater samples were also collected from 31 new monitoring wells installed during field
investigation activities in 2007 (refer to Section 2.2.1). These wells consisted of 15 Upper Aquifer
monitoring wells: EN-276A, EN-387A, EN-485, EN-508, EN-509 through EN-511, and EN-513
through EN-520. Sixteen wells were installed at OU#5 (Building 57 Area), although these are not
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Upper Aquifer monitoring wells. Typically, at least three groundwater characterization samples
were collected from each new monitoring well. Groundwater samples were collected in July 2007
from injection test wells EN-510T and EN-78T.

The remainder of this section presents the analytical results for environmental samples collected
during 2007, including QA/QC samples and samples from groundwater monitoring wells and

extraction wells.

2.2.4.1  Groundwater Chemistry Results

Groundwater chemistry data generated in 2007 from groundwater monitoring activities is
maintained in relational databases that allow for the efficient storage of all parameters analyzed and
concentrations reported for a particular combination of field and laboratory sample identification
numbers. The relational databases also include fields such as laboratory name, analytical method,
sample date and time, sampling personnel, analytical parameter, parameter value or concentration,

and units of measure.

Full report packages of analytical chemistry data (“data deliverables packages™) were prepared for
samples collected and analyzed in 2007. Information regarding the analytical method, sample
results, QA/QC results, chain-of-custody documentation, laboratory correspondence, and raw data
was provided with these data deliverables packages.

Following review and verification of the data deliverables, analytical data were submitted to a third-
party data validator (Trillium, Inc.), who assessed the acceptability and usability of the data
according to criteria contained in the most current EPA Region Il validation criteria for organic
data. Laboratory analytical results were assessed by the data validator for compliance with chain of
custody procedures, holding times, system monitoring compound (surrogate) recovery, matrix
spikes, blanks, contamination, GC/MS instrument performance check, compound quantitation and

reported detection limits, instrument calibration, and internal standards.

When performing analytical data validation, the validator marked the laboratory hard copy reports
as appropriate using a pen, and initialed and dated the marks. Upon completion of validation, a data
assessment, data validation summary, and validation checklist was prepared for each data

deliverables package. Limitations on the use of laboratory data were reported by means of
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qualification codes attached to the validated analytical reports. The most common qualification
code is a “J”, which indicates that the reported concentration is estimated. The relational databases
were then updated accordingly with the data qualification codes and corrected concentrations,

where necessary.

A summary printout of the groundwater chemistry data for all samples collected in 2007, including
duplicate samples, is presented in Appendix E. The data presented in Appendix E are shown in
alphanumeric ascending order by sample location (well number) and then chronologically within
each sampling location. Analytical chemistry data for the influent and effluent of the six

groundwater treatment facilities operated by IBM is also presented in Appendix E.

2.2.4.2  Quality Assurance/Quality Control Results

QA/QC analytical data for 2007, including duplicate samples, equipment rinse blanks, field blanks,
and trip blanks, is discussed in the following subsections. Analytical chemistry data for duplicate
samples is presented in Appendix E. Analytical chemistry data for blank samples is presented in
Appendix F. Although VOCs were not detected in most of the blank samples, the most common
VOCs detected in field blanks and equipment rinse blanks were toluene at concentrations less than
0.5 ug/l and trihalomethanes, which are byproducts of city water chlorination, at concentrations less
than 2 ug/l. The most common VOC detected in trip blanks was 1,4-dichlorobenzene at
concentrations typically less than 0.6 ug/I.

22421 Duplicate Samples

Duplicate samples were collected by filling multiple sample containers from the same sampling
device during each sampling round at a frequency of at least one duplicate sample per 20
groundwater samples (i.e., a minimum of five percent of all groundwater samples). One hundred
two duplicate samples were collected in 2007, which is 6.5 percent of all groundwater samples
collected. The duplicate samples were analyzed by the secondary laboratory for Method 8021 or
Method 8260 VOCs plus Freon 113 and Freon 123a. Duplicate samples were used to assess

interlaboratory comparability and were assigned blind field identification numbers.

Comparative results for a portion of the data from the duplicate samples collected during the annual

sampling event in August 2007 are presented in Table F-1 at the end of Appendix F. (A similar
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table was presented in previous annual reports.) The relative percent difference (RPD) between the
result for each primary sample and duplicate sample was calculated as recommended by NYSDEC
data validation guidance. Based on criteria including the results of the calculations, the parameters
analyzed and reported, the absolute differences given sample dilutions, concentration levels, and
professional judgment, the duplicate results for the August 2007 sampling event are generally in
good agreement and do not show gross variations that would indicate serious analytical quality
control problems. Where the RPD is greater than 50%, one must consider the very low
concentrations being measured and realize that an absolute difference of only a few micrograms per
liter (ug/l) can produce a high RPD. The difference in concentrations at these low levels is
considered to be acceptable.

2.2.4.2.2 Trip Blanks

In addition to duplicate split samples, 195 trip blanks for VOCs were prepared by the laboratories in
2007 using analyte-free deionized (DI) water for each cooler containing VOC samples to be
delivered to the laboratory. The purpose of the trip blanks is to detect contamination in sample
transportation or storage. A trip blank was the first item placed into each cooler by the laboratory
and accompanied the sample containers from the laboratory to the field sampling locations and back
to the laboratory. Analytical results for these trip blanks are presented in Appendix F.
Groundwater samples associated with each trip blank can be determined by noting the dates over
which the trip blanks are valid (refer to “Sample Description” heading in Appendix F) and

comparing the groundwater sampling date with the trip blank date range.

22423 Field Blanks

Ninety-two field blanks for VOCs were collected during 2007 to detect potential contamination
during sample collection procedures. The results are presented in Appendix F. These field blanks
were collected in the field by pouring analyte-free DI water from laboratory-prepared vials into
empty VOC sample vials such that there was no headspace in the sample vials.

22424 Equipment Rinse Blanks

Equipment rinse blanks were collected to confirm the efficiency of decontamination procedures for
each sampling round by rinsing non-dedicated equipment with laboratory-supplied analyte-free DI
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water. Ninety-six equipment rinse blanks for VOCs were collected during 2007 from non-dedicated
submersible pumps, bailers, and water level indicators. These results are presented in Appendix F.
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3 GEOLOGY AND HYDROGEOLOGY

This section of the report reviews the geology and hydrogeology of the Site and presents updates
regarding geologic and hydrogeologic interpretations, particularly as relates to the hydraulic

effectiveness of various groundwater extraction wells.

3.1  Summary of Site Geology and Hydrogeology

The geology of the Site is characterized by a sequence of unconsolidated glacial and post-glacial
sediments overlying a buried bedrock valley. The bedrock unit is the Devonian Age Catskill
Formation, which is composed primarily of gray siltstone and shale and, in some places, sandstone.

The unconsolidated sediments occur in a general sequence from the surface downward as follows:

1. Post-glacial alluvium: Present within or near the Site in only two localities - beneath a low
terrace adjacent to the Susquehanna River and in a shallow late-deglacial channel near the

north valley wall.

2. Outwash: Typically 25-30 feet thick but thicker where downwarped or collapsed in a few
ice-block depressions. To the extent that it is saturated (i.e., below the water table), this

outwash unit constitutes the Upper Aquifer, which is an unconfined, water table aquifer.

3. Lacustrine deposits: Fine-grained lake-bottom deposits, typically varved silt with pink clay
seams, but locally grading to silty very fine sand. The top of this unit generally defines the
bottom of the Upper Aquifer. Where the lacustrine deposits are absent, the bottom of the
Upper Aquifer rests on till or on coarse-textured ice contact deposits that comprise the
Lower Aquifer (where they are not silt-bound). Where the lacustrine deposits are present,
they form an effective aquitard between the overlying Upper Aquifer and the underlying

Lower Aquifer (where the latter is present).

4, Ice contact deposits: Stratified drift deposited by sub-glacial meltwater in tunnels or
crevasses. This stratified drift, where present and of proper texture and sorting, constitutes
the Lower Aquifer. Based on the interpretation provided in the SGA Report, which has been
confirmed by subsequent drilling of additional wells to the top of bedrock, ice contact
deposits such as those comprising the Lower Aquifer are not present as a continuous layer in
the area north of Broad Street in the west and East Main Street in the east, although such
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materials may be present in isolated areas. Thus, the Lower Aquifer in the Endicott area is
apparently confined to a thick sequence of ice contact deposits along the axis of the valley

where it is used for both municipal and industrial water supply.

5. Glacial till: Dense, poorly sorted mixtures of clay, silt, sand and angular rock fragments
deposited directly by glacial action. Whereas till is the lowermost unit in this overall
section, it is not always present. Therefore, it is not always the “basal” unit in contact with
bedrock. Available borehole data indicate that where the till is absent in some areas near the

axis of the valley, ice contact deposits lie directly over bedrock.

3.2  Top of Lacustrine Silt Unit

The lacustrine silt unit is nearly continuous throughout the valley with the exception of discrete
areas where the presence of ice blocks prevented its deposition onto ice-contact sand and gravel
and/or glacial till strata. An updated lacustrine silt surface elevation contour map that includes
additional information gathered during 2007 is shown on Plate 2. The principal revisions made to
the lacustrine silt surface map in 2007 are based on data from new wells and borings. To enhance
readability, the map contour interval has been decreased from 5 feet to one foot compared to the
version published in the 2006 Annual Report. Notable features updated to reflect results of

investigation activities performed during 2007 include the following:

1. Adjustment of the lacustrine silt surface in the area along Monroe Street between
Jefferson and Madison Avenues in the vicinity of injection test well EN-510T.
Stratigraphic data was obtained from new monitoring wells EN-510, EN-511, EN-517,
EN-518, and EN-519.

2. Significant refinement of the silt surface in the vicinity of injection test well EN-78T
(west of Building 40) and west of McKinley Avenue based on stratigraphic data from
new monitoring wells EN-513 through EN-516.

3. Further refinement of the silt surface north of the railroad corridor and south of Watson
Boulevard beneath Buildings 46, 48 and 53 based on data from geotechnical borings
presented on a silt/clay surface map in the Dames &Groundwater Investigation Report
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4. Further refinement of the silt surface in the area west of Building 14 and north of North
Street based on data obtained from borings drilled in accordance with the IRM for
Enhanced Flux Control in OU#2.

3.3  Upper Aquifer

This section presents a discussion of the hydrogeology of the Site and vicinity that focuses on the
geometry, groundwater flow, and groundwater capture zones in the Upper Aquifer. In general,
results of remedial investigations from 2005 through 2007 have further refined the understanding of
hydrogeologic conditions for the Upper Aquifer, especially in the areas of groundwater withdrawal
by means of extraction wells. The addition of groundwater extraction wells EN-284P, EN-215T,
EN-447T, and EN-499T in 2006, together with efforts at enhancement of groundwater extraction
via vacuum assist and lower target operating levels (groundwater elevations), has resulted in
significant changes in the overall geometry of the Upper Aquifer, as well as changes in apparent

groundwater flow directions and capture zones.

3.3.1  Aquifer Geometry

The geometry of the Upper Aquifer is defined by the difference between two surfaces: (1) the
surface defining the top of the lacustrine silt, and (2) the surface defining the top of the saturated
zone in the outwash unit (i.e., the water table). As discussed in the Section 3.2, Plate 2 shows the
latest revision to the top-of-silt contour map after incorporating data from wells and borings drilled
in 2007. While small adjustments have been made to the contours in some areas, the most
significant change is in the vicinity of injection test well EN-78T where a topographic high at 825
feet amsl was better defined between wells EN-469 and EN-514 and a topographic low at less than
819 feet amsl was identified at EN-516.

To determine the saturated thickness of the Upper Aquifer, the top of the saturated zone was
determined from the groundwater elevation survey performed in August and the associated
groundwater elevation contours, which are shown on Figure 3-1 for August 2007. A map showing
the variation in saturated thickness of the Upper Aquifer was then derived by cross-contouring the
top-of-silt contour map (Plate 2) with the August 2007 groundwater elevation contour map (Figure
3-1). The resultant saturated thickness contour map for the Upper Aquifer is shown on Figure 3-2.
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The areas where the Upper Aquifer is unsaturated or has less than two feet of saturation are shaded
on Figure 3-2. These “dry” or nearly dry areas of the Upper Aquifer are also shown on the
groundwater elevation contour map, Figure 3-1. A comparison of the dry or minimally saturated
areas on Figure 3-1 with the January 2007 Upper Aquifer Saturated Thickness Contour Plan
presented in the 2006 Annual Report shows substantial increases in dry areas within the Upper
Aquifer. The most obvious differences between the August and January 2007 saturated thickness
maps are (1) a five foot reduction in saturated thickness in the vicinity of well EN-204 north of East
Main Street and east of McKinley Avenue and (2) complete dewatering in the Southern Area in the
vicinity of wells EN-213A, EN-401, EN-402, EN-464, EN-465, and EN-466 between Tracy Street
and the Susquehanna River where the initial saturated thickness was only five feet or less.

3.3.2  Groundwater Flow and Capture Zones

This subsection examines groundwater flow within the Upper Aquifer under pumping conditions
with all of the extraction wells operating. As noted above, Figure 3-1 shows the groundwater
elevation contours for the Upper Aquifer based on a comprehensive water level monitoring round of
groundwater elevations recorded from August 28 to August 30, 2007. Apparent groundwater flow
directions based on contouring the groundwater elevation data reveal that groundwater withdrawals
have established three general capture zones. These three capture zones, which are described in the
SGA Report, are (1) the On-Site Capture Zone, including the Railroad Corridor Source Area
(OU#1) and the Northwestern Area (OU#7); (2) Off-Site Capture Zone A, including the North
Street Area (OU#2); and (3) Off-Site Capture Zone B, including the Ideal Cleaners Area (OU#4).
A fourth area of interest consists of the Southern Area (OU#3), some of which still lies beyond the

limits of Off-Site Capture Zones A and B, as discussed further in section 3.3.2.4.

3.3.2.1 On-Site Capture Zone

The On-Site Capture Zone is well defined by groundwater elevation data on the Site. In OU#1 and
OU#2, control of groundwater flow in the vicinity of the railroad is primarily the result of
groundwater withdrawals from extraction wells located in three areas along the north side of the
railroad tracks. From west to east, the extraction wells in these three areas consist of (1) well EN-
107, (2) wells EN-428/428P and nearby well EN-253, and (3) well EN-219R.
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As shown on Figure 3-1, groundwater flow in the western portion of the On-Site Capture Zone
(OU#7) is controlled by withdrawals from extraction well EN-154R, located near the railroad
corridor, and from extraction well EN-218, located south of Clark Street. Consistent with past
monitoring results, apparent groundwater flow directions suggest that groundwater extracted at EN-
218 would nonetheless be prevented from discharging off the Site by the operation of EN-154R. In
aggregate, the 2007 water level data suggest similar hydraulic capture compared to previous years
of extraction operations at EN-154R (previously EN-154) and EN-218.

3.3.2.2  Off-Site Capture Zone A

Off-Site Capture Zone A was further defined from 2004 through 2007 with the addition of many
new Upper Aquifer monitoring wells in the area between North Street and East Main Street.

Overall, this capture zone is created by four general pumping centers:

1. EN-133 and EN-451P located east of Jefferson Avenue and west of Washington Avenue

to prevent westward plume migration;

2. EN-276 located between Building 18 (B018) and Building 14 (B014) for flux control on
the north side of North Street;

3. EN-284P (previously EN-284TD) operated for flux control in the ice-block depression
about 200 feet south of North Street; and

4. EN-499T located on Grant Avenue south of Monroe Street and EN-447T located at the
northern end of the McKinley Avenue interchange, operated for plume reduction in Off-

Site Capture Zone A and the Southern Area.

Wells EN-499T and EN-447T are being operated to enhance extraction in the top of silt surface
trough located south of Monroe Street between Garfield and Adams Avenues where the saturated
thickness in August 2007 was on the order of 10 feet (Figure 3-2) but previously was, in places,
more than 20 feet. Their operation is periodically augmented by the operation of extraction well

EN-215T. Approximate capture zones for these four pumping centers are shown on Figure 3-1.

Long-term pumping at EN-447T and EN-499T began in the second quarter of 2006 and by the fall

of 2006 the dewatering effects from the operation of these wells had reduced the saturated thickness
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of the Upper Aquifer to such an extent that extraction wells EN-92P, EN-120, EN-160, and EN-194

were shut down due to the insufficient available drawdown.

3.3.2.3 Off-Site Capture Zone B

Off-Site Capture Zone B is associated with the former Ideal Cleaners Area (OU#4). Consistent
with past monitoring results, the aggregate water level data suggest operation of extraction wells
EN-195, EN-185, and EN-222, together with extraction test wells EN-491T and EN-492T, provides
capture of groundwater flow originating from the area of the former Ideal Cleaners property and
areas farther west and north. EN-491T and EN-492T were installed to enhance capture of the OU#4
plume along Monroe Street. As shown on Figure 3-1, operation of the three extraction wells in this

area has resulted in similar limits of capture suggested by past monitoring.

3.3.2.4 Southern Area

The groundwater monitoring data for 2007 continue to suggest that this area is hydraulically
separate from Off-Site Capture Zones A and B, which implies that groundwater flow in this area is
derived primarily from direct recharge to the Upper Aquifer within the limits of the Southern Area.
However, since the addition of extraction wells EN-447T and EN-499T in Off-Site Capture Zone A,
the apparent groundwater flow divide separating the Southern Area from Off-Site Capture Zone A
(shown on Figure 3-1) has shifted to the southeast such that the southern limit of the divide in
August 2007 has been extended along the trend of the trough in the top-of-silt contours a distance of
approximately 400 feet south of the intersection of Tracy Street and Adams Avenue. This is about
1800 feet farther to the southeast from the position of this divide in August 2003, when the divide
passed through the position of current extraction test well EN-499T on Grant Avenue south of
Monroe Street. As a result of this expansion of the capture zone associated with the operation of
extraction wells in Off-Site Capture Zone A, as of August 2007, only the extreme southeastern and
southwestern portions of the are defined in the SGA Report as the Southern Area remain beyond the
limits of this capture zone.

As depicted on Figure 3-1, the surface topography of the lacustrine silt in the Southern Area appears
to influence the position of this groundwater flow divide, which is coincident with a saddle in the
top-of-silt contours on Plate 2 and groundwater flow directions, with at least some portions of the
western and eastern groundwater flow divides corresponding to topographic high points in the silt
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surface. The eastern boundary of this area was determined by monitoring completed in 2005 to be
essentially coincident with the boundary shown in the SGA Report, and groundwater flow in the
Southern Area and associated chemistry are distinctly separate from groundwater flow in the area to
the east on the opposite side of this boundary, which is shown on Figure 3-1. As noted in Section
3.3.1, water level declines in the Southern Area have also resulted in the emergence of apparent dry
areas, including one along this eastern flow boundary in the vicinity of wells EN 464, EN-465, and
EN-466 (Figure 3-1).

3.4 Bedrock Groundwater

As shown on Figure 3-3, which is a bedrock potentiometric surface contour map for August 2007,
the operation of extraction well EN-D49 creates a substantial zone of capture within the bedrock
aquifer at the Site. The capture zone extends from slightly south of Monroe Street south of bedrock
monitoring well EN-D11 to slightly west of Adams Avenue west of monitoring wells EN-D48,
EN-D35 and EN-D10.
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4 HYDROGEOCHEMISTRY

This section of the annual report presents an analysis of the chemical concentration data collected in

2007, including an assessment of trends that may be occurring at specific monitoring locations.

4.1 Chemicals of Concern

The chemicals of concern at this Site include chlorinated ethenes, chlorinated ethanes, and other

compounds.

41.1 Chlorinated Ethenes

The chlorinated ethenes present in groundwater at this Site include tetrachloroethene (PCE),
trichloroethene (TCE), cis-1,2-dichloroethene (cis12-DCE), 1,1-dichloroethene (11-DCE), and
vinyl chloride (VC). All of these chlorinated ethenes are present in some portion of the source
zones or groundwater plumes being remediated by IBM. PCE is a primary solvent used typically in
degreasing operations and dry cleaning operations and does not occur in groundwater as a
degradation product of another compound. TCE is also a primary solvent used for various
industrial applications, and historically in dry cleaning operations, and can be either a degradation
product of PCE by reductive dechlorination or a primary solvent itself. cis12-DCE is a degradation
product of PCE and TCE by reductive dechlorination. 11-DCE is a transformation product of 1,1,1-
trichloroethane (111-TCA) by an abiotic elimination reaction. Finally, vinyl chloride is a reductive
dechlorination product of either cis12-DCE or 11-DCE.

4.1.2 Chlorinated Ethanes

111-TCA is a primary solvent used in many industrial applications and in printing operations
among other uses. Its principal transformation products are 1,1-dichloroethane (11-DCA) by
reductive dechlorination and 11-DCE by the abiotic elimination reaction. As noted above, 11-DCE
may transform by reductive dechlorination to vinyl chloride and 11-DCA may transform to

chloroethane (CEA) again by reductive dechlorination.
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4.1.3  Other Compounds

Other compounds that are present in groundwater at this Site include methylene chloride, also
known as dichloromethane (DCM); Freon 113 (1,1,2-trichloro-1,2,2-trifluoroethane); and Freon
123a (1,2-dichloro-1,2,2-trifluoroethane and a transformation product of Freon 113). DCM has not
been observed in groundwater south of North Street because it degrades both aerobically and
anaerobically and is rarely transported beyond the immediate vicinity of a source zone. Likewise,
Freon 113 and Freon 123a have not been observed as significant constituents (i.e., concentrations
greater than 10 ug/l) in groundwater south of North Street. Freon 113 and Freon 123a have been
observed at concentrations greater than 100 ug/l in extraction wells EN-89R and EN-623 in OU#5

and in nearby monitoring wells.

4.2  Distribution of Chemical Concentrations in the Upper Aquifer

The GMP (Appendix A of the OM&M Plan, Second Update) requires isoconcentration contour
maps to be included in the Annual Report for nine principal VOCs along with a map showing data
postings for total VOCs. Figure 4-1 presents the data postings for total VOCs. Isoconcentration
contour maps for nine individual constituents are presented on Figures 4-2 to 4-10 and are discussed
below. These isoconcentration contour maps are based on data from the August 2007 sampling
event. Although data from samples collected in 2007 in OU#5 are posted on these maps, these data
are not contoured because the unit they monitor is not the outwash sand and gravel that comprises

the Upper Aquifer.

In the following subsections, the maps for these compounds are discussed in groups and in an order
that reflects the relationship of these individual VOCs as parent or daughter products. One general
observation that can be made is that the maps for constituents that are present in Off-Site Capture
Zone A show the core of the plume in that area continues to be fragmented and to be drawn steadily

into the extraction wells in that area.

421 Tetrachloroethene and Trichloroethene Transformation Series
Compounds

Dissolved PCE degrades by reductive dechlorination to TCE. Dissolved TCE, whether derived
from PCE or directly from the solvent TCE, degrades by this same mechanism to either cis12-DCE
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(preferentially) or trans-1,2-dichloroethene (tr12-DCE). These two isomers of dichloroethene then
degrade by reductive dechlorination to VC, which ultimately degrades to ethene. As a group, these
compounds are referred to as the ethene series in the text that follows. Isoconcentration contour
maps for PCE, TCE, cis12-DCE, and VVC are presented on Figures 4-2 to 4-5.

These four figures show that some or all of the ethene series compounds occur in source areas and
plumes associated primarily with the Railroad Corridor Source Area (OU#1), the North Street Area
(OU#2) and the Former Ideal Cleaners Area (OU#4). They are also present in dissolved phase
plumes in the Southern Area (OU#3), the Building 57 Area (OU#5) and the Northwestern Area
(OQU#T). For the most part, where ethene series compounds are present, one of the parent
compounds predominates. However, this is not the case in the area between Buildings 18 and 41 in
OU#2 and in the plume downgradient from the source area on the former Ideal Cleaners property
(OU#4) In OU#4 the data show that PCE and TCE are rapidly replaced in the downgradient
direction by cis12-DCE and VC due to reductive dechlorination likely caused by the geochemical
effects of petroleum products sourced from the former Endicott Forging site. These transformations
occur as groundwater flows downgradient in the direction of the extraction well cluster near the
intersection of Monroe Street and Adams Avenue, where the plume of these constituents is captured
primarily by the operation of extraction wells EN-185, EN-195, EN-222, EN-491T and EN-492T.
In OU#5, TCE and its degradation products (mostly cis12-DCE) are present in an apparent source
area near the southeast corner of Building 057A.

In the North Street Area (OU#2), the data show a high degree of spatial variability associated with
the degree to which TCE has degraded to cis12-DCE and VC. This may be attributable to variable
conditions that control reductive dechlorination, including the observed presence of petroleum
impacts in some areas that would favor formation of the daughter products.

4.2.2 1,1,1-Trichloroethane Transformation Series Compounds

As noted in Section 4.1.2, dissolved 111-TCA degrades by reductive dechlorination to 11-DCA,
which in turn degrades by this same process to CEA, which occurs in only limited areas at this Site.
111-TCA also degrades by an abiotic elimination reaction to 11-DCE. Even though 11-DCE is an

ethene compound, this group of VOCs is referred to in the following text as the ethane series, after
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the parent compound 111-TCA. Isoconcentration contour maps for these three VOCs (excluding
CEA) are shown on Figures 4-6 to 4-8.

As with the ethene series compounds, the ethane series VOCs occur in source areas and plumes
associated primarily with the Railroad Corridor Source Area (OU#1) and the North Street Area
(OQU#2). They also occur as dilute constituents of the aqueous plume in the Northwestern Area
(OU#T7). However, these compounds are virtually absent from the sources and plumes in OU#4.
111-TCA is present in the Southern Area at low concentrations compared to TCE, although its
degradation products have only been detected at concentrations equal to or less than 2 ug/l. In
OU#5, 111-TCA and its degradation products are present in an apparent source area near the
southeast corner of Building 057A.

4.2.3 Freons

Dissolved Freon 113 degrades by reductive dechlorination to Freon 123a. Isoconcentration
contours for these two VOCs are shown on Figures 4-9 and 4-10. As shown on these two figures,
these Freons were identified at elevated concentrations only in two apparent source zones, one in
the vicinity of EN-89R at Building 57 (OU#5) and the other in the vicinity of the EN-428 in the
Railroad Corridor Source Area (OU#1). Comparatively low concentrations of Freons were

identified beyond these two areas.

4.3  Concentration Trends in the Upper Aquifer

The groundwater chemistry database was examined to identify apparent trends in concentration of
the principal constituents at the Site. This includes the 2007 data published in Appendix E as well
as the historical groundwater chemistry database. Particular attention was paid to the monitoring
wells where sampling is being performed to assess concentration trends following (1) the fast-track
startup of EN-284TD (now EN-284P) in late June 2004 and (2) implementation of extraction
operations in Off-Site Capture Zone A at EN-451T, EN-215T, EN-499T, and EN-447T in 2006.

Appendix G presents time versus concentration graphs through the end of 2007 for wells that have
been monitored to assess the effectiveness of extraction wells located principally within the portion
of the plume that is bounded by North Street, McKinley Avenue, Monroe Street and Jefferson
Avenue. By inspection of the graphs in Appendix G, the following wells were determined to
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exhibit decreasing concentrations of at least one principal constituent: EN-29A, EN-91, EN-91A,
EN-92, EN-92A, EN-133, EN-284P (EN-284TD), EN-450, EN-451, EN-451P and EN-455. As
shown on Figure 4-3, all of these wells monitor concentrations in the TCE plume within Off-Site
Capture Zone A. Concentration reductions in this portion of the Upper Aquifer are attributable to
(1) operation of EN-284P (EN-284TD) to intercept flux crossing North Street, thus preventing
replenishment of the VOC mass in the plume and (2) operation of extraction wells EN-133, EN-
447T, EN-451P, and EN-499T together with EN-284P to remove VOC mass that was present in this
portion of the plume prior to the startup of EN-284TD in June 2004.

4.4  Distribution of Chemical Concentrations in the Bedrock Aquifer

As shown on Figure 3-3, the operation of extraction well EN-D49 creates a substantial capture zone
within the bedrock aquifer at the Site. Figure 4-11 shows the TCE-series isoconcentration contours
based on data from the bedrock monitoring wells sampled in August 2007 along with the
potentiometric contours from groundwater elevation measurements for that same month (from
Figure 3-3). As shown on this map, it is apparent that the operation of well EN-D49 controls the
plume of VOCs in bedrock groundwater, with no detections of TCE-series compounds outside the
capture zone at bedrock monitoring wells EN-D1, EN-D10, EN-D35 and EN-D36. The highest
concentrations of TCE-series compounds (greater than 1,000 ug/l) in the bedrock VOC plume are
found at wells EN-D33, EN-D44, EN-D46, and EN-D47, all within the capture zone of extraction
well EN-DA49.
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5 REMEDIATION SYSTEM PERFORMANCE

This section of the Annual Report discusses the groundwater extraction and contaminant recovery
achieved by extraction wells operating at the Site during 2007 and the efficiency of groundwater
treatment to remove these contaminants from the groundwater prior to discharge to surface water
via the storm sewer system. A summary description of significant maintenance activities conducted

in 2007 for the groundwater extraction and treatment systems is included in Appendix H.

5.1 Groundwater Extraction

A tabulation of groundwater extraction volumes by well and by month is provided in Appendix A.
As shown on this table, the total volume of groundwater extracted at the Site in 2007 was about 162
million gallons (MG). A breakdown of this total by remediation area for 2007 (with 2005 and 2006
shown for comparison) and the change compared to 2005 is as follows:

Change
Area 2007 2006 2005 from 2005
On-Site Capture Zone
(OU#1 and OU#7) 38.0 MG 40.9 MG 37.9 MG +0.1 MG
Off-Site Capture Zone A/North

Street Area (OU#2 and MA-A) 84.7 MG 104.6 MG 72.2 MG +12.5 MG
Off-Site Capture Zone B (OU#4) 12.6 MG 17.8 MG 13.7 MG -1.1 MG
Building 57/57A (OU#5) 2.0 MG 1.4 MG 0.3 MG +1.7 MG
Bedrock Groundwater (OU#6) 25.1 MG 11.3 MG 10.9 MG +14.2 MG

Additional IRM activities implemented over the past four years have most substantially influenced
the comparative extraction volumes in the Building 57/57A area, in Off-Site Capture Zone A, and in
the Bedrock Aquifer. In the case of Building 57/57A, although the magnitude of the total volume
pumped from the three OU#5 extraction wells is not great compared to the other areas, this
extraction rate has been increased from 31,000 gallons in 2004 to 1.4 million gallons in 2006 and
2.0 million gallons in 2007. This significant increase was accomplished through the installation and
startup of replacement extraction well EN-89R in 2005, the addition of extraction wells EN-623 and

EN-624 in January 2006, and continued optimization of these extraction wells throughout 2007.
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In Off-Site Capture Zone A (including the North Street Area), the 2007 extraction volume (84.7
MG) is lower than the 2006 extraction volume (104.6 MG) but is still 17% higher than the 2005
extraction volume (72.2 MG) and 90% higher than the 2003 extraction volume (44.5 MG). The
increased extraction volume over the past two years is due primarily to startup in 2006 of extraction
wells EN-215T, EN-447T, EN-451T, and EN-499T in Off-Site Capture Zone A. Significant
dewatering of the Upper Aquifer associated with pumping at these four extraction wells has come at
the expense of significantly reduced flow from Garfield Avenue extraction wells EN-120, EN-160,
EN-194, and EN-92P, and from extraction test well EN-91T. Extraction at all five of these wells

was discontinued in 2006 and extraction at EN-215T was discontinued in January 2007.

In the Bedrock Aquifer, the 2007 extraction volume is more than double the 2006 volume. This is
due to the higher yield sustained from extraction well EN-D49 relative to former extraction well
EN-CAF due to the need to pump well EN-D49 at a higher rate to sustain a similar mass removal
rate for VOCs compared to well EN-CAF.

5.2 Mass Removal

Using chemical concentrations and monthly flows for each extraction well, the mass (in pounds) of
chemicals removed from groundwater was calculated for the 12-month period from January 1, 2007
through December 31, 2007. During this period, nearly 3,900 pounds of VOCs were removed from
the subsurface by extraction of 162 million gallons of groundwater. This data, including the
concentration and mass removed for individual VOCs at each extraction well, is tabulated in
Appendix A. The treated groundwater was discharged to storm sewers in accordance with the terms
of the Order and with the Addendum to the Groundwater Remediation Systems Operation,

Maintenance, and Monitoring Plan (Second Update) approved by NYSDEC on December 12, 2006.

Approximately 92% of the VOC mass (3,582 pounds) was recovered by the four extraction wells in
the Railroad Corridor Source Area (OU#1): EN-107, EN-219R, EN-253, and EN-428/428P.
Approximately 94 pounds of VOCs were recovered from ten Upper Aquifer extraction wells in Off-
Site Capture Zone A, the Southern Area (OU#3) and the Ideal Cleaners Area (OU#4); discharge
from these wells was pumped to the Garfield, Jefferson, and Adams Avenue GTFs. Approximately
25 pounds of VOCs were recovered from Bedrock Aquifer extraction well EN-D49 (where pumped

groundwater is treated at the Adams Avenue GTF) and 133 pounds were recovered from three
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extraction wells at Building 57 (OU#5), with treatment at the Hayes Avenue GTF. Nearly 13
pounds of VOCs were recovered from the two wells in OU#7 (EN-154/154R and EN-218) with
treatment at both the Huron OTF and the new Robble Avenue GTF, which began operation on
March 26, 2007. Nearly 44 pounds of VOCs were also recovered from extraction wells EN-276
and EN-284P, which provide flux control in OU#2; water from EN-284P was treated at the Garfield
Avenue GTF and water from EN-276 was treated at the Huron OTF until June 14, 2007, when well
EN-276 was connected to the Garfield Avenue GTF.

Approximately 72.8 percent of the total VOC mass recovered in 2007 consisted of 111-TCA and its
degradation products, 11-DCA, 11-DCE and CEA. TCE and its degradation products cis12-DCE
and vinyl chloride comprised approximately 23.5 percent of the total VOC mass recovered. PCE

made up 0.3 percent of the total. The remaining 3.4 percent consisted primarily of Freon 113.

5.3  Treatment Efficiency

Treatment efficiency was calculated for the six GTFs operated by IBM by comparing the
concentration of VOCs in the influent to the concentration in the effluent from each treatment
system. At a minimum, monthly samples of the influent and effluent were collected at the Garfield,
Jefferson, Adams, Hayes and Robble Avenue GTFs in 2007. More frequent effluent samples were
collected in accordance with comments #4 and #5 of NYSDEC’s December 12, 2006 letter
approving the Addendum to the Groundwater Remediation Systems Operation, Maintenance, and
Monitoring Plan (Second Update). Weekly samples were collected from the Clark Street GTF
following startup of this system on December 11, 2007. Influent and effluent analytical chemistry

data collected in 2007 is presented in Appendix E.

The concentration of VOCs in the effluent from all six GTFs operated by IBM was within the limits
allowed by the former SPDES permit, and the treatment efficiency, based on the ratio of influent to

effluent concentrations, was greater than 99.9% in 2007.
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6 PROGRESS OF REMEDIATION

This section of the annual report discusses the progress toward remediation of the sources and
plumes of VOCs at this Site. As such, this section relates the data analysis presented in previous

sections to the overall goals enumerated in the OM&M Plan.

6.1 Restatement of Site Remediation Goals

VOCs are detected in groundwater present in two geologic units beneath the Site, the bedrock and
the glacial outwash, the latter containing the Upper Aquifer. The VOC plume in the bedrock is
contained by the operation of a single well and the overall objective is to maintain that containment.
For the Upper Aquifer, there are two principal goals of the remedial measures program. The first is
the overall goal of attaining groundwater standards to the extent practicable. The second is to
shrink the groundwater plumes containing VOCs, in particular TCE, to mitigate potential
concentrations of TCE in soil vapor. Specifically, the objective is as follows:

Reduce groundwater concentrations south of North Street, and to the extent practicable, to
within New York State 6NYCRR Part 703 groundwater standards in order to reduce potential

soil vapor impacts. Such objective will be accomplished by the following actions:

I. Continue to control the source(s) of VOCs in groundwater on the plant site and enhance

this control as appropriate.
ii. Control and/or treat the groundwater flux crossing North Street.

ii. In conjunction with the above actions (i and ii), accelerate the rate of reduction of the
plume areas south of North Street.

The overall objective of these actions is to reduce the mass of TCE in groundwater within the
plumes IBM is remediating south of North Street by 50% in five years and by 80% in ten years,
using the year in which a remediation system is first implemented as the base year.

6.2 Source Area Control

As described in Section 3 and shown on Figure 3-1, the operation of extraction wells EN-107,
EN-219/219R, EN-253, and EN-428/428P within the On-Site Capture Zone continues to prevent
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groundwater chemical flux from leaving the source areas along the railroad corridor in OU#1.
Furthermore, operation of extraction wells EN-154 and EN-218 also provides hydraulic control of
groundwater in OU#7, which exhibits comparatively low concentrations. Finally, the operation of
EN-276 adjacent to the southwest corner of B018 in OU#2 also contributes to the control of

apparent source zones in that operable unit.

Previous efforts to enhance the hydraulic control exerted by these extraction wells north of North
Street have included the installation and startup of test well EN-428 which was upgraded in 2005 to
a permanent, vacuum-assisted extraction well and upgrading of the pump and controls systems at
EN-276. In 2006, EN-219 was replaced by EN-219R, resulting in a substantial increase in the
extraction rate at this well and in the Railroad Corridor Source Area in general, substantially
enhancing the hydraulic effectiveness of groundwater extraction in the RCSA. This is reflected in a
shift to the south of the groundwater flow divide that separates the On-Site Capture Zone from Off-

site Capture Zone A (Figure 3-1).

6.3  Control of Flux Crossing North Street

Both the hydraulic effectiveness data and the chemical concentration data collected since June 2004
indicate that the fast-track startup of EN-284TD has effectively intercepted the groundwater
chemical flux crossing North Street. This can be seen clearly in the groundwater elevation contours
and associated capture zones shown on Figure 3-1 and in the effect that the operation of this well
has had on the chemical isoconcentration contours in the vicinity of North Street as shown on
Figures 4-2 to 4-8. It is clear from the pattern of chemical concentrations shown on these figures
along North Street that the operation of EN-284TD has drawn into it the groundwater chemical flux
crossing North Street along a line extending from the boundary of Off-Site Capture Zone A with
Off-Site Capture Zone B to the intersection of Washington Avenue with North Street. Prior to the
startup of EN-284TD, this flux crossing North Street was previously captured by extraction well
EN-133 and the Garfield Avenue Well Cluster six hundred to one thousand feet farther
downgradient.

Table 6.1 shows the recent history of annual extraction volume from wells in the vicinity of North
Street that contribute to source/flux control in OU#2. As noted on this table, in 2003 groundwater

was extracted from this area only at well EN-276 at an annual rate of 1.5 MG. In 2004, the annual
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extraction rate increased at this well to 3.0 MG following upgrades to pump and control systems.
While this increase at EN-276 had some additional effect on flux crossing North Street, it is
believed to have had more effect on increased mass removal from source zones in the vicinity of
B018 (as discussed in Section 6.2).

Table 6.1 Control of Flux Crossing North Street - Annual Extraction Volume

Well 2003 Volume | 2004 Volume 2005 Volume | 2006 Volume 2007 Volume
(MG) (MG) (MG) (MG) (MG)
EN-276 1.5 3.0 3.8 3.9 1.4
11.4
EN-284TD NA (6 months) 15.3 12.3 7.6
Subtotal 1.5 14.4 19.1 16.2 9.0
EN-284TD NA -7.6 -7.6 -4.2 -1.9
(Plume Reduction) (estimated) (estimated) (estimated) (estimated)
SONjﬁczf;fﬂx r 6.8 115 12.0 7.1
Control ' (estimated) (estimated) (estimated) (estimated)

The more significant improvement in control of flux crossing North Street occurred when extraction
operations were begun at EN-284TD at the end of June 2004. While much of the groundwater
extracted by this well in the last six months of 2004 was derived from partial dewatering of the
Upper Aquifer, groundwater elevation contours for the Upper Aquifer in December 2004 (published
in the annual report for 2004) showed that by the end of 2004, extraction operations at EN-284TD

were controlling flux crossing North Street from apparent source zones in OU#2.

The increases in annual extraction rates from 2004 to 2005 resulted primarily from the application
of improvements and additions to the extraction system made in 2004 over a full year of operation
in 2005. However, as Table 6.1 shows, the annual extraction volume from EN-284TD for 12
months in 2005 (15.3 MG) was not two times the extraction rate for six months in 2004 (11.4). This
apparent discrepancy actually reflects the fact that much of the groundwater extracted by this well
in 2004 came from partial dewatering of the Upper Aquifer and, once removed, this source of
Therefore, the 2005 annual

extraction volume of 15.3 MG for EN-284TD is believed to be more attributable to groundwater

groundwater was no longer available for extraction at this well.

flow from this well’s capture zone resulting from recharge during the current year than from
continued dewatering of the Upper Aquifer. As shown on Figure 3-1, the capture zone for

EN-284TD includes apparent source areas north of North Street, to the extent they are not
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controlled by EN-276, and a portion of the plume area to the south in Off-Site Capture Zone A.
While it is not possible based on the existing data to apportion the flow to this well between control
of flux crossing North Street and plume reduction in Off-Site Capture Zone A, the pattern of
groundwater flow on Figure 3-1 and the pattern of chemical isoconcentration contours on Figures 4-
2 to 4-8 suggest that flow associated with these two areas may be roughly equal. Taking all of these
factors into account, adjustments have been made in Table 6.1 to subtract the estimated portion of
annual extraction volume at EN-284TD believed to be attributable to initial dewatering in the Upper
Aquifer and flow to this well from the plume area in Off-Site Capture Zone A. With these
adjustments made, Table 6.1 shows that the annual extraction volume applied to control of flux
across North Street increased from 1.5 MG in 2003 to at least 11.5 MG in 2005.

This table also shows that for 2006, the total extraction rate estimated to be attributable to flux
control crossing North Street has remained relatively constant (2004 annualized is 13.6 MG
compared to 11.5 MG in 2005 and now 12.0 MG in 2006). The 2006 estimate is based on the
assumption that the reduction in extraction volume at EN-284TD results mainly from that well
deriving less flow from dewatering of the Upper Aquifer in its third year of operation. It therefore
assumes that just one-third of the volume extracted by EN-284TD (4.2 MG) was derived from local
dewatering of the plume and flow toward EN-284TD from the south.

In 2007, Table 6.1 shows that the combined extraction rate for EN-276 and EN-284P declined by
45%. Since the groundwater elevation contours show no loss of control associated with the
operation of these wells, this decline was not associated with reduced effectiveness. It is believed

that this decline is due to several factors, including:

e Expansion of the On-Site Capture Zone into a portion of the area previously controlled by
EN-276 and EN-284P;

e Further dewatering of the Upper Aquifer following the initiation of pumping at EN-447T
and EN-499T; and

e A lower recharge rate in 2007 due to reduced precipitation.

Based on the groundwater elevation contours and divides shown on Figure 3-1, it is unlikely that
more than 25% of the extracted volume at EN-284P is derived from flow towards this well from the
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south (i.e., the plume reduction component). This component is therefore estimated to be only 1.9
MG in Table 6.1, leaving 7.1 MG extracted for flux control at North Street..

Table 6.2 presents the recent history of annual mass removal for these two wells operating in the
vicinity of North Street. As shown in this table, in 2003 mass removal in OU#2 was 22.6 lbs
removed by EN-276. Mass removal from this well increased substantially in 2004 to 65.5 Ibs due to
the increased extraction rate discussed above. This higher mass removal rate was sustained in 2005
at 60.4 Ibs. As noted above, this mass removal is believed to primarily reflect increased dissolution

of VOCs from apparent source zones in the vicinity of B018.

Table 6.2 also shows the contribution to mass removal from the operation of EN-284TD beginning
in late June 2004. The mass removed by this well in the last six months of 2004 represents both
interception of mass flux crossing North Street and removal of mass dissolved in groundwater
extracted from the plume in Off-Site Capture Zone A. If the annual mass removal for this well for
12 months in 2005 (110.7 Ibs) is assumed to be primarily representative of intercepted flux from
apparent source zones north of North Street (estimated to be 100 Ibs), then the mass removed from
this well in the last six months of 2004 may be roughly apportioned as 50 Ibs to control of flux
crossing North Street and 29.4 Ibs to removal of mass dissolved in the plume within Off-Site
Capture Zone A. With these adjustments made, as shown in Table 6.2, the total annual mass
removal associated with source / flux control in OU#2 has increased from 22.6 Ibs in 2003 to at
least 160.3 Ibs in 2005.

In 2006, the combined mass removal from these two wells dropped to a total of 98.2 Ibs. This does
not signal a reduction in control of flux crossing North Street, since, as shown on Figure 3-1, there
was no reduction in hydraulic effectiveness. Reference to the time-versus-concentration graphs for
these two wells in Appendix E shows that the reduction in mass removal is directly attributable to
declining concentrations in these two wells. This is consistent with the adjustments that have been
occurring in the Upper Aquifer since the extraction rate was increased at EN-276 and extraction
began in EN-284TD. These adjustments include dewatering of the Upper Aquifer with
accompanying removal of mass in storage in addition to the active flux and the changes in flow
direction and gradients in the Upper Aquifer that likely enhanced the short-term flushing of one or
more sources. As shown in Table 6.2, after subtracting 5.2 Ibs attributed to plume reduction, the

comparable mass removal rate for control of flux crossing North Street in 2006 has been estimated
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at 93.0 Ibs. In 2007, this combined mass removal rate had declined by almost 50% and is directly

attributable to the decline in the extraction rate that occurred as a result of the factors discussed

above.
Table 6.2 Control of Flux Crossing North Street - Annual Mass Removal
Well 2003 Mass 2004 Mass 2005 Mass 2006 Mass 2007 Mass
Removal (Ibs) | Removal (Ibs) | Removal (Ibs) | Removal (Ibs) | Removal (Ibs)
EN-276 22.6 65.5 60.4 24.4 7.9
EN-284TD NA ® rr712.r13ths) 110.7 73.8 35.9
Subtotal 22.6 144.8 171.1 98.2 43.8
E'Z'};ffrg[’ NA -29.3 -10.7 -5.2 -1.1
reduction) (estimated) (estimated) (estimated) (estimated)
Sg'{f:;;’;fﬂx - 1155 160.3 93.0 42.7
Control ' (estimated) (estimated) (estimated) (estimated)

6.4 Plume Reduction South of North Street

With the flux crossing North Street controlled primarily by the operation of EN-284TD,
groundwater extraction from the remaining wells in Off-Site Capture Zone A has been applied to
plume reduction in this area. The following subsections discuss the annual groundwater extraction
volume and mass removal associated with these plume reduction measures.

6.4.1 Annual Groundwater Extraction VVolume

Table 6.3 presents the recent history of extraction volumes for wells involved in this plume
reduction effort. In 2003, prior to the beginning of extraction operations at EN-284TD, the
combined annual extraction volume from EN-133 and the Garfield Avenue Well Cluster (EN-120,
EN-160, and EN-194) (GAWC) was 43.0 MG. However, in the absence of flux control at North
Street, the groundwater extracted by these wells in 2003 effectively controlled the migration of the
plume to the west and south, but could not contribute to plume reduction. The same is believed to
be true of groundwater extracted by these wells in the first half of 2004 prior to the startup of
extraction operations at EN-284TD at the end of June. Therefore, 2004 must be viewed as a

transition year during which flux control was shifted from these other wells in Off-Site Capture
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Zone A to EN-284TD, which permitted the groundwater extracted from EN-133 and the GAWC to
contribute to plume reduction beginning in the latter part of 2004 and continuing in 2005.

Therefore, the values shown in Table 6.3 indicate that in 2003, 43.0 MG of groundwater were
extracted from EN-133 and the GAWC to control flux in this plume and prevent its further
migration. In 2005, Table 6.1 suggests that this same flux control function was being accomplished
by EN-284TD extracting 15.3 MGY (or as little as 7.6 MGY when the plume reduction component

is subtracted).

Table 6.3 Plume Reduction in Off-Site Capture Zone A - Annual Extraction Volume

2003 2004 2005 2006 2007
Well(s) Volume Volume Volume Volume Volume
(MG) (MG) (MG) (MG) (MG)
EN-133 29.3 29.4 29.9 29.3 18.8
EN-120, EN-160 & EN-194
(GAWC) 13.7 16.1 15.6 9.4 0
EN-91T & EN-92T NA NA 7.6 1.6 0
11.4
EN-284TD NA (6 months) 15.3 12.3 7.6
EN-215T, EN-447T, EN-
451T & EN-499T NA NA NA 47.4 56.9
Subtotal 43.0 56.9 68.4 100.0 83.3
-3.8
EN-284TD -7.6 -8.1* -5.7
NA (6 months) . . .
(Source/Flux Control) (estimated) (estimated) (estimated) (estimated)
Net Total
Plume Reduction 43.0 53.1 60.8 91.9 77.6

*Calculated as 12.3 MG — 4.2 MG = 8.1 MG based on Table 6.1 values

With appropriate adjustments made to the values in Table 6.3 to reflect that component of the
EN-284TD extraction volume being applied to flux control, this table shows that in 2005 at least
60.8 MG of groundwater were extracted in Off-Site Capture A to address plume reduction
compared to no such benefit being derived from the 43.0 MG extracted by these wells in 2003 for

plume control.

Table 6.3 further shows that in 2006 the extraction volume in this plume area increased by more
than 50% to 91.9 MG due to the startup of four new extraction wells (EN-215T, EN-447T, EN-
451T & EN-499T) that operated for the last half of the year. However, as previously discussed,

dewatering caused by the operation of these wells caused substantial reduction of available
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drawdown associated with other wells (EN-91, EN-92, EN-120, EN-160, and EN-194), and the
extraction volume for those wells declined. While Table 6.3 shows the extraction volume for
EN-133 being sustained, near the end of 2006 the extraction rate in this well also began to decline in
response to expansion of the capture zones of the new wells. For the most part this increase in
extraction volume reflects dewatering of the elongated area of higher saturated thickness extending
from the intersection of Garfield Avenue and Monroe Street to the intersection of Adams Avenue

and Tracy Street as shown on Figure 3-3.

While Table 6.3 shows a decrease in this extraction volume for plume reduction, this volume is still
much higher than the annual volumes from 2003 to 2005, and reflects continuing dewatering of the
Upper Aquifer in 2007.

6.4.2 Annual Mass Removal

As in the case of the annual extraction volume, it is particularly important to examine the mass
removal that is occurring in Offsite Capture Zone A, including the changes that have occurred over
the past three years in response to implementation of additional remedial measures. The following

table presents a summary of the annual mass removal calculated for extraction wells in this area:

Table 6.4 Plume Reduction in Off-Site Capture Zone A - Annual Mass Removal

Well(s) 2003 Mass 2004 Mass 2005 Mass 2006 Mass 2007 Mass
Removal (Ibs) | Removal (Ibs) | Removal (Ibs) | Removal (Ibs) | Removal (Ibs)
EN-133 25.7 21.4 11.3 5.9 1.9
EN-120, EN-160
& EN-194 48.6 46.6 334 19.0 0
EN-284TD 29.3 10.7 5.2
(Plume NA (6 months) (estim'ate d) (from Table 1.1
Reduction) (estimated) 6.2)
EN-91T & EN-
9T NA NA 39.4 4.2 0
EN-215T, EN-
447T, EN-451T NA NA NA 96.7 87.6
& EN-499T
Total 74.3 97.3 94.8 131 90.6

As shown in this table, the annual mass removal from wells in Off-Site Capture Zone A increased
from 74.3 Ibs in 2003 to 94.8 Ibs in 2005 as a direct result of the installation and startup of the three
new wells, EN-284TD, EN-91T and EN-92T. More importantly, the mass removed from the Upper
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Agquifer in this area beginning in the latter half of 2004 was not being replenished by continuing
flux across North Street as it was prior to the startup of EN-284TD in mid-2004. Therefore, the
effective increase in mass removal for plume reduction from 2003 to 2005 was equal to the full 94.8
Ibs extracted in 2005.

Table 6.4 further shows that in 2006, this mass removal rate increased by nearly 40% over the 2005
rate to 131 Ibs per year. This increase is directly attributable to the start-up of the four new
extraction wells, which more than compensated for declining mass removal rates in other wells.
Those declines were attributable to several factors, including reduced extraction rates (as described
above) and reduced concentrations of VOCs in areas of the Upper Aquifer in which they operate.
The increase in mass removal is primarily due to the removal of mass in storage as a consequence

of the extensive dewatering that the operation of the new wells has generated.

While the overall mass removal rate declined in 2007 to 90.6 Ibs., the values for 2007 in Table 6.4
show the importance of the OU#3 IRM wells (EN-215T, EN-447T, EN-451T & EN-499T) in terms
of the percentage of the mass removal for plume reduction represented by these wells. This is
consistent with the changes seen in capture zones for the various wells and well groupings in Off-
Site Capture Zone A on Figure 3-1. This figure shows that the capture zone for these wells has

expanded to impinge on areas previously draining to EN-133 and EN-284P.

6.5 Reduction of TCE Mass in Place

As described above, the overall objective of this enhanced remediation is to reduce the TCE mass
within the plumes IBM is remediating south of North Street by 50% in the first five years of
operation of the enhanced remediation systems. The analysis presented herein demonstrates
positive results from the first three and one-half years of operations at EN-284TD, nearly one year
of operations at EN-91T and EN-92T, and roughly one and one-half years of operation at EN-215T,
EN-447T, EN-451T & EN-499T.

Table 6.5 shows the specific mass removal results for TCE in Off-Site Capture Zone A. This table
compares the TCE mass removal rate and distribution for 2003, 2005, 2006 and 2007. The
transition year 2004 is not examined. Based on this table, the total annual TCE mass removal rate
has increased from 42.4 Ibs in 2003 to a maximum of 142.2 Ibs in 2006. This increase was directly

attributable to the TCE mass removal from the new wells that were placed in service in Off-Site

2007 Annual Groundwater Monitoring Status Report, Endicott, New York April 14, 2008

GROUNDWATER SCIENCES CORPORATION



39

Capture Zone A since June 2004, and in particular the four new wells placed into service in 2006.

In 2007 this rate declined to 96.3 Ibs due primarily to dewatering of the Upper Aquifer. However,

the annual TCE mass removal rate for 2007 is still more than twice the TCE mass removal rate in

2003 before enhancements and additions were made to the extraction systems.

Table 6.5 Off-Site Capture Zone A - Annual TCE Mass Removal

2003 Mass 2005 Mass 2006 Mass 2007 Mass
Well(s) Removal-TCE Removal-TCE | Removal-TCE | Removal-TCE
(Ibs) (Ibs) (Ibs) (Ibs)
EN-133 14.1 8.0 4.5 1.2
EN-120, EN-160 & 8.3
EN-194 58‘;/ 25.3 16.3 0
(GAWC) (58%)
EN-91T & EN-92T NA 15.5 2.8 0
EN-215T, EN-
447T, EN-451T & NA NA 83.4 76.0
EN-499T
Subtotal 42.4 48.8 107.0 77.2
EN-284TD NA 54.5 35.2 19.1
Total 42.4 103.3 142.2 96.3
2007 Annual Groundwater Monitoring Status Report, Endicott, New York April 14, 2008
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MAP EXPLANATION
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Appendix A: Extraction Well Pumping Volumes
and VOC Mass Removal Data

(January 1, 2007 — December 31, 2007)

2007 Annual Groundwater Monitoring Status Report, Endicott, New York April 14, 2008
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Endicott, New York - Site #704014
January 2007 to December 2007
Groundwater Pumping Volumes (gallons)

Period OU#1 - RRCSA OU#2 - North St Area OU#3 & Off-Site Capture Zone A
from to EN-107 EN-219R EN-253 EN-428 EN-276 EN-284P EN-133 EN-215T EN-451P EN-447T EN-499T
1-Jan-07 31-Jan-07 138,725 1,232,160 155,460 23,217 205,324 858,950 2,101,550 165,460 80,916 3,780,501 2,458,870
1-Feb-07 28-Feb-07 126,976 1,068,810 138,108 51,947 157,956 765,200 1,694,620 - 70,986 3,304,751 2,225,090
1-Mar-07 31-Mar-07 134,414 1,074,000 144,508 101,375 165,927 674,400 1,709,850 - 81,042 3,200,060 2,447,710
1-Apr-07 30-Apr-07 135,636 1,112,343 141,379 159,459 193,522 623,766 1,882,900 - 72,304 2,793,026 2,351,178
1-May-07 31-May-07 112,814 1,071,230 120,715 95,078 199,956 594,320 1,990,210 - 104,112 2,928,000 2,379,520
1-Jun-07 30-Jun-07 73,021 1,085,130 88,176 30,879 177,068 699,750 1,835,360 - 66,950 2,809,000 2,339,590
1-Jul-07 31-Jul-07 50,625 1,078,500 82,243 34,986 120,039 638,441 1,591,320 - 51,402 2,658,198 2,354,650
1-Aug-07 31-Aug-07 38,060 988,270 86,246 27,384 78,838 701,815 1,414,250 - 43,315 2,263,548 2,349,300
1-Sep-07 30-Sep-07 33,571 976,690 36,164 17,378 50,246 540,840 1,136,710 - 25,543 1,826,000 2,030,910
1-Oct-07 31-Oct-07 84,669 983,030 57,532 22,350 37,010 442,820 1,121,002 - 11,303 1,609,960 1,944,130
1-Nov-07 30-Nov-07 31,963 842,520 66,875 23,811 34,744 455,380 1,080,490 - 914 1,416,750 1,672,640
1-Dec-07 31-Dec-07 100,530 689,347 78,289 38,193 122 577,900 1,217,060 - 2 1,393,690 1,571,150
12-Month Volume (ga)] 1,061,004 [ 12,202,032 1,195,696 626,057 | 1,420,753 7,573,583 ] 18,775,325 165,460 608,789 | 29,983,484 | 26,124,743
*Annualized Rate (gpm) 2.0 23.2 2.3 1.2 2.7 14.4 35.7 3.7 1.2 57.0 49.7
Period OU#4 - Ideal Cleaners Area & Off-site Capture Zone B OU#5 - Building 57 OU#6 OU#7 - NW Area
from to EN-185 EN-195 EN-222 EN-491T EN-492T EN-89R EN-623 EN-624 EN-D49 EN-154R EN-218

1-Jan-07 31-Jan-07 183,515 155,714 91,866 549,320 280,823 20,076 25,943 120,488 1,125,390 1,656,870 684,653
1-Feb-07 28-Feb-07 100,658 131,613 96,073 482,510 248,774 12,289 20,085 116,612 1,200,590 1,401,800 645,126
1-Mar-07 31-Mar-07 100,849 134,027 78,105 502,700 280,640 23,054 27,659 126,675 1,690,350 1,563,970 635,750
1-Apr-07 30-Apr-07 144,368 128,759 105,398 452,636 281,644 21,848 22,009 124,936 2,115,761 1,663,007 540,801
1-May-07 31-May-07 226,461 159,362 152,773 429,170 282,692 22,996 22,940 125,998 2,289,928 1,677,250 464,893
1-Jun-07 30-Jun-07 213,497 171,775 57,183 442,280 276,863 13,579 27,014 126,708 2,251,770 1,603,260 453,678
1-Jul-07 31-Jul-07 127,656 133,361 45,914 461,680 287,562 9,747 16,396 119,758 2,416,911 1,569,050 467,551
1-Aug-07 31-Aug-07 83,597 140,777 47,868 454,990 291,154 9,367 27,330 112,688 2,357,416 1,496,420 343,207
1-Sep-07 30-Sep-07 41,406 125,253 20,553 407,760 272,610 8,753 17,592 97,888 2,409,410 1,283,400 187,755
1-Oct-07 31-Oct-07 134,424 89,761 27,279 384,100 275,382 15,559 27,782 93,891 2,500,210 1,356,010 119,715
1-Nov-07 30-Nov-07 112,339 24,645 36,324 371,790 249,772 14,387 24,337 140,559 2,283,920 1,433,500 87,740
1-Dec-07 31-Dec-07 94,474 27,482 162,161 422,580 285,333 15,786 27,404 128,265 2,410,730 1,558,270 78,269
12-Month Volume (gal)] 1,563,244 1,422,530 921,497 5,361,517 | 3,313,249 187,442 286,491 | 1,434,466 | 25,052,387 | 18,262,811 4,709,138
*Annualized Rate (gpm) 3.0 2.7 1.8 10.2 6.3 0.4 0.5 2.7 47.7 34.7 9.0

Volume Pumped from January 1, 2007 through December 31, 2007:
Building 096 Treatment Facility

Clark Street GTF
Robble Avenue GTF
Garfield Avenue GTF
Jefferson Avenue GTF
Adams Avenue GTF
Adams Avenue GTF
Hayes Avenue GTF (Building 057)

23,580,019
611,121
14,873,722
34,276,414
19,384,114
42,565,521
25,052,387
1,908,398

Upper Aquifer Extraction Wells EN-107, EN-154R (Jan-Mar), EN-218 (Jan-Jul), EN-219R, EN-253, EN-276 (Jan-Jun), EN-428
Upper Aquifer Extraction Wells EN-107, EN-219R, EN-253, EN-428 (all Dec only)

Upper Aquifer Extraction Wells EN-154R (Mar-Dec) and EN-218 (Jul-Dec)

Upper Aquifer Extraction Wells EN-215T, EN-276 (Jun-Dec), EN-284TD/P, EN-499T
Upper Aquifer Extraction Wells EN-133, EN-451P

Upper Aquifer Extraction Wells EN-185, EN-195, EN-222, EN-447T, EN-491T, EN-492T

Bedrock Extraction Well EN-D49
Upper Aquifer Extraction Wells EN-089R, EN-623, EN-624

Total

162,251,697

gallons (all wells)

* Annualized Rate is based on 365 days of continuous pumping. The annualized rate for wells that were not pumped for a full year (e.g., EN-215T) is based on full months of pumping only.
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Endicott, New York - Site #704014
January 2007 to December 2007

Chemical Concentrations (ug/I Pounds of Chemicals Removed
2 & g & B =5
o g g 2 o~ & 8 o g g 2 o~ & 3 28
s o g 2 ) o g < £ e |9 EQ 2 2 o o g E £ e |9 § o s ge
= o 5] 2 9] © 5 o o Q 5 I N g s D o 15 o 5 @ © o 53 ¢ 8 o~ @ o = o >
g 5 o 3 £ 5 z g g s |58 |258| 8 s 2 ° 3 s | 3 z g g s |258| 258 8 | 5 5 P
o o g ° g = 2 = = g5 |esd |29 © ES g ° 8 = 2 = = § |gcd|2e9| Q |o@| o o g2
- g | 2 |2 2| 5| 8 | 8 S |R35|825| 3 5 g 2 s 2 5] 8| 3 S |R35|835| = | 2% - 52
= 8 55 B o, & & 2 |SEg|asg| £ > 5 8 58 B ; & & 2 |Ss2|as2| £ | £3 2§
= = rlla) S = = i ) JeL | JEL o) = = rlla) S = = = ) JeL | JL o) =S =
EN-107 | Jan-07 | 628.0 103.0 | 3819.0 717 306.0 11.4 15.9 2.1 246.0 10.2 842.1 138,725 0.73 0.12 442 0.8 0.35 0.01 0.02 0.00 0.28 0.01 0.98] 7.01f Jan-07 [ EN-107 51.6
Feb-07 | 649.0 107.0 | 2758.0 76.0 160.0 8.8 9.5 0.0 132.0 0.0 445.5 126,976 0.69 0.11 292 008 0.17 0.01 0.01 0.00 0.14 0.00 0.47|  4.61| Feb-07
Mar-07 |  698.0 60.5 3120.0 515 240.0 7.6 7.9 0.0 126.0 5.2 604.0 134,414 0.78 0.07 350  0.06 0.27 0.01 0.01 0.00 0.14 0.01 0.68]  5.52| Mar-07
Apr-07 | 826.0 108.0 | 3834.0 24.8 378.0 13.3 13.0 4.4 257.0 11.6 994.3 135,636 0.94 0.12 434 o011 0.43 0.02 0.01 0.00 0.29 0.01 113 7.40] Apr-07
" May-07 | 883.0 58.4 3763.0 59.3 369.0 10.5 11.7 2.4 238.0 9.6 945.3 112,814 0.83 0.06 354 0.6 0.35 0.01 0.01 0.00 0.22 0.01 0.89|  5.98| May-07 w
° Jun-07 | 580.0 68.8 3754.0 65.8 318.0 11.0 14.4 1.1 240.0 7.5 795.4 73,021 0.35 0.04 229  0.04 0.19 0.01 0.01 0.00 0.15 0.00 0.48|  3.57| Jun-07 °
o Jul-07 | 581.0 1220 | 4286.0 91.1 275.0 14.0 14.1 5.4 132.0 9.6 639.8 50,625 0.25 0.05 1.81]  0.04 0.12 0.01 0.01 0.00 0.06 0.00 0.27|  2.61| Jul-07 o
z Aug-07| 513.0 94.0 3739.0 74.0 268.0 11.1 14.1 4.4 149.0 9.6 589.3 38,060 0.16 0.03 1.19]  0.02 0.09 0.00 0.00 0.00 0.05 0.00 0.19|  1.74[ Aug-07 z
® Sep-07 | 17080 | 231.0 | 3116.0 176.0 | 1044.0 14.5 51.0 0.0 742.0 13.4 2087.7 33,571 0.48 0.06 0.87] 0.5 0.29 0.00 0.01 0.00 0.21 0.00 0.59|  2.57| Sep-07 ®
Oct-07 | 1225.0 133.0 | 5627.0 114.0 395.0 18.0 16.2 5.4 377.0 11.3 918.7 84,669 0.87 0.09 3.98 008 0.28 0.01 0.01 0.00 0.27 0.01 0.65|  6.25| Oct-07
Nov-07 | 880.0 1450 | 7778.0 144.0 398.0 14.5 28.3 0.0 457.0 11.9 921.1 31,963 0.23 0.04 208 004 0.11 0.00 0.01 0.00 0.12 0.00 0.25|  2.88| Nov-07
Dec-07 | 393.0 725 4370.0 | 215.0 177.0 24.8 21.2 6.5 355.0 17.2 609.1 27,591 0.09 0.02 1.01] 0.05 0.04 0.01 0.00 0.00 0.08 0.00 0.14|  1.44| Dec-07
EN-154R | Jan-07 2.9 7.1 16.5 2.7 20.4 16.2 1.9 0.0 5.7 3.1 1.0 1,656,870 0.04 0.10 0.23] 0.4 0.28 0.22 0.03 0.00 0.08 0.04 0.01]  1.07| Jan-07 | EN-154R 2.8
Feb-07 2.9 7.3 16.6 25 21.1 16.9 1.6 0.0 7.8 2.8 0.5 1,401,800 0.03 0.09 0.19|  0.03 0.25 0.20 0.02 0.00 0.09 0.03 0.01]  0.94| Feb-07
Mar-07 25 6.0 17.2 2.3 18.9 15.6 1.5 0.0 5.2 2.9 0.4 1,251,062 0.03 0.06 0.18]  0.02 0.20 0.16 0.02 0.00 0.05 0.03 0.00]  0.76] Mar-07
Apr-07 [Connected to Robble Ave GTF on 3/26/07 0.00[ Apr-07
w May-07 0.00| May-07 w
; Jun-07 0.00| Jun-07 ;
> Jul-07 0.00| Jul-07 =
z Aug-07 0.00| Aug-07 z
@ Sep-07 0.00| Sep-07 @
Oct-07 0.00| Oct-07
Nov-07 0.00| Nov-07
Dec-07 0.00| Dec-07
EN-218 | Jan-07 0.7 1.7 12.4 2.3 1.2 8.8 0.7 0.0 1.9 25 0.2 684,653 0.00 0.01 0.07] 001 0.01 0.05 0.00 0.00 0.01 0.01 0.00]  0.19] Jan-07 | EN-218 0.8
Feb-07 0.5 1.2 10.6 1.7 0.6 7.6 0.0 0.0 1.5 1.7 0.0 645,126 0.00 0.01 0.06| 001 0.00 0.04 0.00 0.00 0.01 0.01 0.00|  0.14| Feb-07
Mar-07 0.4 1.2 9.4 1.2 0.6 6.2 0.0 0.0 1.1 1.7 1.4 635,750 0.00 0.01 0.05 001 0.00 0.03 0.00 0.00 0.01 0.01 0.01]  0.12| Mar-07
Apr-07 0.5 1.4 10.0 1.6 0.9 6.4 0.5 0.0 1.5 1.7 0.0 540,801 0.00 0.01 0.05 001 0.00 0.03 0.00 0.00 0.01 0.01 0.00]  0.11] Apr-07
" May-07| 05 1.4 10.1 1.5 0.9 6.4 0.0 0.0 1.4 1.9 0.0 464,893 0.00 0.01 0.04| 001 0.00 0.02 0.00 0.00 0.01 0.01 0.00|  0.09[ May-07 w
° Jun-07 0.4 1.3 9.9 1.6 0.8 6.5 0.0 0.0 1.3 1.6 0.0 453,678 0.00 0.00 0.04| 001 0.00 0.02 0.00 0.00 0.01 0.01 0.00|  0.09] Jun-07 °
o Jul-07 0.4 1.4 13.2 1.9 0.8 9.3 0.0 0.0 1.2 21 0.0 363,593 0.00 0.00 0.04f 001 0.00 0.03 0.00 0.00 0.00 0.01 0.00|  0.09[ Jul-07 o
z Aug-07 |Connected to Robble Ave GTF on 7/24/07 0.00| Aug-07 g
@ Sep-07 0.00| Sep-07 @
Oct-07 0.00| Oct-07
Nov-07 0.00| Nov-07
Dec-07 0.00| Dec-07
EN-219R | Jan-07 5.6 1534.0 | 2436.0 89.8 16706.0 | 413.0 164.0 3.5 492.0 39.6 114.0 1,232,160 0.06 15.78 25.06] 0.92| 171.88 4.25 1.69 0.04 5.06 0.41 1.17|| 226.32| Jan-07 | EN-219R 2052.7
Feb-07 2.8 1541.0 | 2180.0 97.5 15401.0 | 275.0 145.0 0.0 380.0 54.4 197.3 1,068,810 0.03 13.75 19.46|  0.87| 137.45 2.45 1.29 0.00 3.39 0.49 1.76| 180.94| Feb-07
Mar-07 6.4 1593.0 | 2393.0 85.0 | 21766.0 | 422.0 97.2 0.0 532.0 50.1 92.4 1,074,000 0.06 14.29 21.46] 0.77| 195.20 3.78 0.87 0.00 4.77 0.45 0.83| 242.47| Mar-07
Apr-07 6.4 2709.0 | 2546.0 68.6 15584.0 | 172.0 93.3 0.0 264.0 55.5 60.7 1,112,343 0.06 25.16 23.65 0.64] 144.75 1.60 0.87 0.00 2.45 0.52 0.56] 200.25| Apr-07
m May-07| 7.5 1945.0 | 2330.0 96.9 18246.0 | 300.0 114.0 3.6 368.0 62.1 38.3 1,071,230 0.07 17.40 2084 0.87| 163.21 2.68 1.02 0.03 3.29 0.56 0.34| 210.30| May-07 w
° Jun-07 4.2 1047.0 | 1656.0 86.2 11297.0 | 187.0 85.4 2.9 279.0 315 52.5 1,085,130 0.04 9.49 15.00 0.78] 102.36 1.69 0.77 0.03 2.53 0.29 0.48|| 133.45| Jun-07 °
o Jul-07 1.8 1217.0 | 2158.0 107.0 | 15432.0 | 292.0 108.0 0.0 378.0 30.7 725 1,078,500 0.02 10.96 19.43|  0.96] 138.97 2.63 0.97 0.00 3.40 0.28 0.65| 178.28| Jul-07 o
z Aug-07| 6.6 2083.0 | 2428.0 163.0 | 16946.0 | 239.0 191.0 3.4 399.0 55.0 104.3 988,270 0.05 17.19 20.04| 1.35| 139.84 1.97 1.58 0.03 3.29 0.45 0.86| 186.65| Aug-07 z
® Sep-07 5.2 1239.0 | 1877.0 143.0 | 16466.0 | 275.0 273.0 25 454.0 46.3 81.2 976,690 0.04 10.10 15.31]  1.17| 134.29 2.24 2.23 0.02 3.70 0.38 0.66| 170.14| Sep-07 ®
Oct-07 45 1334.0 | 2157.0 129.0 | 14360.0 | 228.0 85.0 0.0 448.0 313 62.4 983,030 0.04 10.95 17.71]  1.06| 117.87 1.87 0.70 0.00 3.68 0.26 0.51| 154.64| Oct-07
Nov-07 1.7 1540.0 | 1983.0 61.1 14877.0 | 119.0 44.2 0.0 97.5 14.3 31.2 842,520 0.01 10.83 13.95|  0.43| 104.66 0.84 0.31 0.00 0.69 0.10 0.22| 132.04| Nov-07
Dec-07 6.3 1353.0 | 1612.0 168.0 | 13521.0 | 274.0 107.0 2.7 450.0 33.8 96.1 252,820 0.01 2.86 3.40| 035 28.54 0.58 0.23 0.01 0.95 0.07 0.20|  37.20| Dec-07
EN-253 | Jan-07 | 29.3 2299.0 | 13588.0 | 764.0 | 59730.0 | 5012.0 | 1382.0 | 2355.0 | 242.0 152.0 639.6 155,460 0.04 2.98 17.64]  0.99 77.53 6.51 1.79 3.06 0.31 0.20 0.83] 111.89[ Jan-07 [ EN-253 1052.9
Feb-07 | 13.3 5934.0 | 13012.0 | 610.0 | 57855.0 | 10896.0 | 1066.0 | 1732.0 | 249.0 80.0 480.8 138,108 0.02 6.84 15.01]  0.70 66.72| 12.57 1.23 2.00 0.29 0.09 0.55| 106.01| Feb-07
Mar-07 | 32.0 5539.0 | 15146.0 | 509.0 | 75111.0 | 17331.0 | 1027.0 | 2907.0 | 226.0 242.0 600.8 144,508 0.04 6.68 18.28]  0.61 90.63|  20.91 1.24 3.51 0.27 0.29 0.72|| 143.19| Mar-07
Apr-07 | 30.0 6665.0 | 13088.0 | 508.0 | 58398.0 | 6264.0 | 709.0 1999.0 144.0 115.0 429.5 141,379 0.04 7.87 15.45|  0.60 68.94 7.39 0.84 2.36 0.17 0.14 0.51 104.30| Apr-07
w May-07 | 285 6233.0 | 13129.0 | 650.0 | 54905.0 | 4248.0 | 801.0 752.0 141.0 100.0 377.5 120,715 0.03 6.28 13.23]  0.66 55.34 4.28 0.81 0.76 0.14 0.10 0.38] 82.01| May-07 w
° Jun-07 | 211 4842.0 | 12992.0 | 436.0 | 50549.0 | 3419.0 | 690.0 777.0 401.0 81.4 405.4 88,176 0.02 3.57 957 032 37.22 2.52 0.51 0.57 0.30 0.06 0.30] 54.94| Jun-07 °
E Jul-07 | 251 6683.0 | 17831.0 | 380.0 | 71039.0 | 5913.0 | 870.0 1308.0 | 354.0 179.0 378.6 82,243 0.02 4.59 1225 026 48.78 4.06 0.60 0.90 0.24 0.12 0.26] 72.08[ Jul-07 E
z Aug-07| 254 6694.0 | 24385.0 | 851.0 | 90683.0 | 24113.0 | 1599.0 | 3968.0 | 276.0 232.0 721.5 86,246 0.02 4.82 17.56|  0.61 65.31| 17.37 1.15 2.86 0.20 0.17 0.52| 110.58| Aug-07 z
® Sep-07| 267 5350.0 | 21459.0 | 659.0 | 85163.0 | 38765.0 | 2012.0 | 6155.0 | 270.0 298.0 1111.6 36,164 0.01 1.62 6.48|  0.20 25.72| 1171 0.61 1.86 0.08 0.09 0.34| 48.70| Sep-07 ®
Oct-07 | 17.4 7358.0 | 35913.0 | 801.0 | 108447.0| 63360.0 | 1923.0 | 12638.0 | 430.0 284.0 1678.5 57,532 0.01 3.53 17.25|  0.38 52.10|  30.44 0.92 6.07 0.21 0.14 0.81 111.86| Oct-07
Nov-07| 203 6670.0 | 29326.0 | 1158.0 | 83291.0 | 45026.0 | 1947.0 | 8969.0 0.0 335.0 1481.0 66,875 0.01 3.72 16.38]  0.65 4651  25.14 1.09 5.01 0.00 0.19 0.83] 99.52| Nov-07
Dec-07 0.0 2396.0 | 15453.0 | 719.0 | 45746.0 | 24544.0 | 1002.0 | 4097.0 | 840.0 216.0 576.7 9,858 0.00 0.20 1.27]  0.06 3.77 2.02 0.08 0.34 0.07 0.02 0.05|  7.87| Dec-07
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Chemical Concentrations (ug/I Pounds of Chemicals Removed
2 & o & B -
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EN-276 | Jan-07 | 43.0 286.0 159.0 9.4 402.0 158.0 35.2 0.0 485 0.0 19.9 205,324 0.07 0.49 027 002 0.69 0.27 0.06 0.00 0.08 0.00 0.03] 1.99[ Jan-07 | EN-276 6.4
Feb-07 | 37.2 332.0 155.0 6.0 233.0 123.0 28.9 0.0 32.2 1.1 8.0 157,956 0.05 0.44 020 001 0.31 0.16 0.04 0.00 0.04 0.00 0.01]  1.26| Feb-07
Mar-07 | 417 247.0 116.0 2.0 179.0 91.7 15.0 0.0 26.6 1.3 6.7 165,927 0.06 0.34 0.16|  0.00 0.25 0.13 0.02 0.00 0.04 0.00 0.01]  1.01] Mar-07
Apr-07 | 50.6 214.0 99.5 2.7 107.0 62.0 10.0 0.0 55.8 47 14.9 193,522 0.08 0.35 0.16|  0.00 0.17 0.10 0.02 0.00 0.09 0.01 0.02]  1.00] Apr-07
w May-07 | 46.2 204.0 94.6 2.0 723 38.6 8.2 0.0 515 3.7 75 199,956 0.08 0.34 0.16|  0.00 0.12 0.06 0.01 0.00 0.09 0.01 0.01]  0.88] May-07 w
° Jun-07 | 520 140.0 55.4 1.1 41.6 24.2 5.8 0.0 50.1 14 6.1 85,438 0.04 0.10 0.04] 0.00 0.03 0.02 0.00 0.00 0.04 0.00 0.00 0.27| Jun-07 °
° Jul-07_|Connected to Garfield Ave GTF on 6/14/07 0.00| Jul-07 °
% Aug-07 0.00| Aug-07 %
@ Sep-07 0.00| Sep-07 @
Oct-07 0.00| Oct-07
Nov-07 0.00] Nov-07
Dec-07 0.00| Dec-07
EN-428 |Jan-07*| 68.8 66.6 710.0 416.0 | 48427.0 | 545.0 899.0 57.9 0.0 19.4 2826.0 23,217 0.01 0.01 0.14| 0.8 9.39 0.11 0.17 0.01 0.00 0.00 055 10.48] Jan-07*| EN-428 261.1
Feb-07+| 710 4390 | 1881.0 | 1920 | 62614.0 | 12240 | 326.0 0.0 0.0 0.0 8767.7 51,047 0.03 0.19 082 o008 2716 0.53 0.14 0.00 0.00 0.00 3.80] 32.76] Feb-07*
Mar-07+| 832 446 2016.0 | 2300 | 542510 | 882.0 381.0 424 0.0 365 7561.9 101,375 0.07 0.04 1.71] o019 4592 0.75 0.32 0.04 0.00 0.03 6.40| 55.47| Mar-07*
Apr-07 | 525 1220 | 2097.0 86.4 | 35766.0 | 5859.0 | 176.0 241.0 0.0 38.9 3644.5 159,459 0.07 0.16 279  012] 4762 7.80 0.23 0.32 0.00 0.05 485 64.02| Apr-07
w May-07 | 123.0 2840 | 29150 | 331.0 | 52130.0 | 10503.0 | 4580 | 1403.0 0.0 158.0 | 3417.0 95,078 0.10 0.23 231 o026] 41.39 8.34 0.36 1.11 0.00 0.13 271 56.94| May-07| u
°g [Jun-07]| 375 111.0 | 2506.0 650 | 24813.0 | 58170 | 137.0 356.0 259.0 29.1 2563.0 30,879 0.01 0.03 065 002 6.40 1.50 0.04 0.09 0.07 0.01 0.66] 9.46| Jun-07| O&
23 Jul-07 | 471 92.0 2401.0 582 | 25969.0 | 5089.0 | 440.0 167.0 0.0 16.5 3935.2 34,986 0.01 0.03 0.70|  0.02 7.59 1.49 0.13 0.05 0.00 0.00 115 11.16) Jul-07 23
2¢ [Aug07| 670 127.0 330.0 61.8 32740 | 792.0 264.0 180.0 0.0 185 904.3 27,384 0.02 0.03 0.08| 001 0.75 0.18 0.06 0.04 0.00 0.00 021 138 Aug-07| Z&
@ Sep-07 | 425 36.8 944.0 218 | 17926.0 | 17940 | 1490 60.7 0.0 0.0 1189.8 17,378 0.01 0.01 0.14|  0.00 2.60 0.26 0.02 0.01 0.00 0.00 017 3.22 sep-07| ©
oct-07 | 15.9 25.8 907.0 0.0 11930.0 | 2331.0 69.5 29.6 0.0 0.0 3975.6 22,350 0.00 0.00 0.17| 0.00 2.23 0.44 0.01 0.01 0.00 0.00 0.74|  3.60| Oct-07
Nov-07 | 220 28.1 1266.0 9.9 18948.0 | 8786.0 99.1 123.0 0.0 0.0 3414.1 23,811 0.00 0.01 025  0.00 3.77 1.75 0.02 0.02 0.00 0.00 0.68|  6.50| Nov-07
Dec-07 | 189.0 1220 | 60170 | 197.0 |106728.0| 24692.0 | 10350 | 6050 | 8010.0 0.0 847.6 4,969 0.01 0.01 025 001 443 1.02 0.04 0.03 0.33 0.00 0.04] 6.16| Dec-07
EN-089R | Jan-07 0.0 17.7 88.7 9.7 5.6 53.7 0.0 11.2 9443.0 | 120.0 45.8 20,076 0.00 0.00 0.01]  0.00 0.00 0.01 0.00 0.00 1.58 0.02 0.01]  1.64] Jan-07 | EN-089R 18.7
Feb-07| 63 40.9 170.0 11.4 14.0 82.8 2.3 468 | 15018.0 | 216.0 78.2 12,289 0.00 0.00 0.02]  0.00 0.00 0.01 0.00 0.00 1.54 0.02 0.01]  1.61] Feb-07
Mar-07 | 0.0 15.4 56.8 11.6 13.2 235 0.0 339 | 13448.0 | 308.0 81.6 23,054 0.00 0.00 0.01]  0.00 0.00 0.00 0.00 0.01 2.59 0.06 0.02]  2.69] Mar-07
Apr-07 | 0.0 17.9 43.3 12.2 18.0 19.7 3.1 29.9 8668.0 | 229.0 34.0 21,848 0.00 0.00 0.01]  0.00 0.00 0.00 0.00 0.01 1.58 0.04 0.01]  1.66| Apr-07
" May-07| 5.1 21.2 525 19.4 17.2 23.1 2.5 340 | 10202.0 | 307.0 91.1 22,996 0.00 0.00 0.01]  0.00 0.00 0.00 0.00 0.01 1.96 0.06 0.02]  2.07[ May-07 "
§ Jun-07 1.8 10.2 40.7 9.5 125 26.5 0.0 308 | 11022.0 | 179.0 2.2 13,579 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 1.25 0.02 0.00|  1.29| Jun-07 §
z Jul-07 0.0 13.6 55.4 11.1 243 41.9 0.0 546 | 10811.0 | 214.0 98.3 9,747 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.88 0.02 0.01f 0.92] Jul-07 H
:% Aug-07| 00 23.4 721 21.4 24.3 49.1 2.7 57.8 | 14393.0 | 277.0 149.0 9,367 0.00 0.00 0.01]  0.00 0.00 0.00 0.00 0.00 1.13 0.02 0.01)  1.18] Aug-07 :%
* Sep-07| 0.0 18.1 54.3 10.8 18.4 385 0.0 63.1 | 14519.0 | 224.0 97.9 8,753 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 1.06 0.02 0.01]  1.10| Sep-07 *
Oct-07 0.0 15.4 57.7 135 15.9 33.4 0.0 403 | 11840.0 | 209.0 745 15,559 0.00 0.00 0.01]  0.00 0.00 0.00 0.00 0.01 1.54 0.03 0.01]  1.60| Oct-07
Nov-07| 0.0 11.9 0.0 105 8.8 27.9 0.0 26.9 9149.0 | 141.0 0.0 14,387 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 1.10 0.02 0.00|  1.13] Nov-07
Dec-07 | 0.0 26.9 92.9 24.4 20.8 39.5 0.0 307 | 13666.0 | 234.0 0.0 15,786 0.00 0.00 0.01] 0.00 0.00 0.01 0.00 0.00 1.80 0.03 0.00| 1.86| Dec-07
EN-623 | Jan-07 1.0 4.9 36.6 1650 | 12880 | 795.0 48.2 117.0 470.0 61.9 64.5 25,943 0.00 0.00 0.01] 004 0.28 0.17 0.01 0.03 0.10 0.01 0.01] 0.66] Jan-07 | EN-623 7.1
Feb-07 1.5 6.1 56.1 1680 | 12430 | 813.0 51.6 128.0 637.0 70.6 56.8 20,085 0.00 0.00 0.01] 003 0.21 0.14 0.01 0.02 0.11 0.01 0.01]  0.54| Feb-07
Mar-07 1.4 2.6 42.3 189.0 | 14350 | 917.0 61.9 271.0 720.0 104.0 158.9 27,659 0.00 0.00 0.01] 004 0.33 0.21 0.01 0.06 0.17 0.02 0.04]  0.90] Mar-07
Apr-07 | 3.2 3.3 326 1930 | 12170 | 854.0 43.7 251.0 651.0 116.0 83.3 22,009 0.00 0.00 0.01] 004 0.22 0.16 0.01 0.05 0.12 0.02 0.02]  0.63] Apr-07
" May-07| 2.2 10.6 445 1640 | 11270 | 805.0 35.3 214.0 555.0 101.0 86.8 22,940 0.00 0.00 0.01] 003 0.22 0.15 0.01 0.04 0.11 0.02 0.02]  0.60 May-07 "
§ Jun-07 1.6 3.3 38.2 1770 | 10770 | 773.0 47.3 205.0 665.0 102.0 106.9 27,014 0.00 0.00 0.01] 004 0.24 0.17 0.01 0.05 0.15 0.02 0.02] 0.72| Jun-07 §
g Jul-07 0.4 1.6 405 157.0 812.0 592.0 42.6 158.0 554.0 88.1 122.1 16,396 0.00 0.00 0.01] 002 0.11 0.08 0.01 0.02 0.08 0.01 0.02]  0.35| Jul-07 g
< Aug-07| 1.6 3.9 39.6 142.0 968.0 674.0 44.2 143.0 653.0 65.6 96.2 27,330 0.00 0.00 0.01] 003 0.22 0.15 0.01 0.03 0.15 0.01 0.02]  0.65| Aug-07 <
* Sep-07| 1.2 41 415 127.0 737.0 584.0 34.2 91.4 490.0 65.6 94.2 17,592 0.00 0.00 0.01] 002 0.11 0.09 0.01 0.01 0.07 0.01 0.01]  0.33] Sep-07 *
Oct-07 0.8 2.6 355 131.0 860.0 610.0 36.8 101.0 611.0 80.3 105.3 27,782 0.00 0.00 0.01] 003 0.20 0.14 0.01 0.02 0.14 0.02 0.02]  0.60| Oct-07
Nov-07| 0.8 2.4 38.3 182.0 703.0 636.0 35.8 89.8 705.0 84.5 1335 24,337 0.00 0.00 0.01] 004 0.14 0.13 0.01 0.02 0.14 0.02 0.03] 053] Nov-07
Dec-07 | 1.1 2.9 39.7 111.0 624.0 553.0 405 79.3 687.0 90.7 91.6 27,404 0.00 0.00 001 003 0.14 0.13 0.01 0.02 0.16 0.02 0.02] 053] Dec-07
EN-624 | Jan-07 8.5 2370.0 | 11113.0 | 550.0 115 248.0 215 0.0 842.0 0.0 109.3 120,488 0.01 2.38 11.18] 055 0.01 0.25 0.02 0.00 0.85 0.00 0.11] 1537 Jan-07 | EN-624 107.1
Feb-07 | 143 2367.0 | 6355.0 | 447.0 45.8 230.0 24.9 0.0 953.0 0.0 133.9 116,612 0.01 2.30 6.19] 0.4 0.04 0.22 0.02 0.00 0.93 0.00 0.13| 10.29| Feb-07
Mar-07 | 0.0 2228.0 | 5420.0 | 395.0 0.0 227.0 0.0 0.0 684.0 0.0 98.5 126,675 0.00 2.36 573 042 0.00 0.24 0.00 0.00 0.72 0.00 0.10]  9.58| Mar-07
Apr-07 | 17.6 1691.0 | 5088.0 | 469.0 14.9 269.0 30.4 10.6 782.0 71.4 169.2 124,936 0.02 1.76 531 0.9 0.02 0.28 0.03 0.01 0.82 0.07 0.18]  8.99] Apr-07
" May-07| 168 2157.0 | 5789.0 | 4100 12.1 219.0 24.2 6.3 743.0 45.9 112.8 125,998 0.02 2.27 6.09 043 0.01 0.23 0.03 0.01 0.78 0.05 0.12] 10.03] May-07 "
§ Jun-07| 00 2079.0 | 6272.0 | 4530 0.0 219.0 0.0 0.0 966.0 0.0 0.0 126,708 0.00 2.20 6.64 048 0.00 0.23 0.00 0.00 1.02 0.00 0.00| 10.57| Jun-07 §
g Jul-07 | 164 1817.0 | 5528.0 | 341.0 13.8 112.0 25.6 7.4 599.0 39.4 120.7 119,758 0.02 1.82 553 034 0.01 0.11 0.03 0.01 0.60 0.04 0.12|  8.62] Jul-07 g
< Aug-07| 158 1593.0 | 4413.0 | 334.0 15.2 115.0 25.7 6.0 654.0 39.5 110.7 112,688 0.01 1.50 415 031 0.01 0.11 0.02 0.01 0.62 0.04 0.10]  6.89] Aug-07 <
* Sep-07| 175 1702.0 | 41440 | 248.0 11.1 90.9 20.9 5.9 791.0 35.1 94.2 97,888 0.01 1.39 339 020 0.01 0.07 0.02 0.00 0.65 0.03 0.08] 5.85| Sep-07 *
Oct-07 | 126 1841.0 | 4398.0 | 327.0 9.3 134.0 17.2 2.2 747.0 27.2 54.7 93,891 0.01 1.44 345 0.6 0.01 0.11 0.01 0.00 0.59 0.02 0.04] 5.93| Oct-07
Nov-07| 112 1668.0 | 4107.0 | 268.0 7.9 945 16.2 3.1 777.0 24.2 70.3 140,559 0.01 1.96 482 031 0.01 0.11 0.02 0.00 0.91 0.03 0.08]  8.27| Nov-07
Dec-07 | 17.0 1161.0 | 3849.0 | 362.0 105 134.0 26.5 2.6 510.0 345 119.0 128,265 0.02 1.24 412 039 0.01 0.14 0.03 0.00 0.55 0.04 0.13|  6.67| Dec-07
GROUNDWATER SCIENCES CORPORATION 4/3/2008
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Chemical Concentrations (ug/I Pounds of Chemicals Removed
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EN-133 | Jan-07 3.4 9.2 0.8 0.0 0.8 0.0 0.0 0.5 0.0 0.0 0.3 2,101,550 0.06 0.16 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.01] 0.26| Jan-07 | EN-133 1.9
Feb-07 26 9.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1,694,620 0.04 0.13 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.17| Feb-07
Mar-07 2.8 7.2 0.5 0.0 0.4 0.0 0.0 0.5 0.0 0.0 0.0 1,709,850 0.04 0.10 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00[  0.16| Mar-07
Apr-07 3.7 75 0.6 0.0 0.7 0.0 0.0 1.0 0.0 0.0 0.9 1,882,900 0.06 0.12 0.01 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.01] 0.22| Apr-07
£ May-07 3.4 6.2 05 0.0 0.6 0.0 0.0 0.7 0.0 0.0 0.4 1,990,210 0.06 0.10 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.01] 0.20| May-07 £
e Jun-07 2.9 55 0.0 0.0 0.5 0.0 0.0 0.5 0.0 0.0 0.0 1,835,360 0.04 0.08 0.00]  0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00[  0.14| Jun-07 e
g Jul-07 3.1 71 0.0 0.0 0.3 0.0 0.0 0.4 0.0 0.0 0.0 1,591,320 0.04 0.09 0.00]  0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00[  0.15| Jul-07 g
5 Aug-07 3.7 7.9 0.0 0.0 0.4 0.0 0.0 0.6 0.0 0.0 0.0 1,414,250 0.04 0.09 0.00]  0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00[  0.15| Aug-07 5
g Sep-07 3.2 7.6 0.0 0.0 0.3 0.0 0.0 0.5 0.0 0.0 0.0 1,136,710 0.03 0.07 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.11] Sep-07 g
Oct-07 4.0 8.5 0.0 0.0 0.5 0.0 0.0 0.6 0.0 0.0 0.0 1,121,002 0.04 0.08 0.00]  0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00[  0.13| Oct-07
Nov-07 3.0 7.8 0.0 0.0 0.4 0.0 0.0 0.4 0.0 0.0 0.0 1,080,490 0.03 0.07 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.10| Nov-07
Dec-07 3.1 8.1 0.5 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1,217,060 0.03 0.08 0.00]  0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00[ 0.12| Dec-07
EN-451P [Jan-07*| 5.3 68.0 7.7 0.0 3.8 0.6 0.0 0.0 0.0 0.0 0.2 80,916 0.00 0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.06| Jan-07 | EN-451P 0.3
Feb-07*| 5.3 62.0 7.3 0.0 3.4 0.0 0.0 0.0 0.0 0.0 0.0 70,986 0.00 0.04 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.05| Feb-07
Mar-07 2.8 42.1 48 0.0 25 0.9 0.0 0.0 0.0 0.0 0.0 81,042 0.00 0.03 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.04| Mar-07
Apr-07 55 39.0 55 0.0 3.4 1.3 0.9 0.0 1.1 0.0 0.0 72,304 0.00 0.02 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.03| Apr-07
£ May-07 6.0 53.1 5.9 0.0 3.6 1.3 0.7 0.0 0.0 0.0 1.0 104,112 0.01 0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.06| May-07 £
°F Jun-07 49 31.0 5.1 0.0 2.7 0.6 0.0 0.0 0.0 0.0 0.0 66,950 0.00 0.02 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.02| Jun-07 °F
‘é ﬁ Jul-07 1.7 29.9 2.7 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.8 51,402 0.00 0.01 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[ 0.02| Jul-07 ‘é ﬁ
e Aug-07 47 45.0 46 0.0 2.6 0.5 0.0 0.0 0.0 0.0 0.0 43,315 0.00 0.02 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.02| Aug-07| §E
3 Sep-07 3.6 32.8 36 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 25,543 0.00 0.01 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.01| Sep-07 3
Oct-07 2.7 285 2.4 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 11,303 0.00 0.00 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.00| Oct-07
Nov-07 35 12.8 0.7 0.0 0.7 0.0 0.0 0.5 0.0 0.0 0.0 914 0.00 0.00 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.00 Nov-07
Dec-07 3.2 27.3 1.6 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 2 0.00 0.00 0.00]  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[  0.00| Dec-07
EN-284P [Jan-07*| 10.8 303.0 247.0 0.8 34.9 27.0 11.0 0.0 2.8 0.0 2.7 858,950 0.08 217 1.77 0.01 0.25 0.19 0.08 0.00 0.02 0.00 0.02 4.59| Jan-07*| EN-284P 35.9
Feb-07 | 15.2 366.0 230.0 0.0 313 38.0 13.8 0.0 21 0.0 6.4 765,200 0.10 2.34 1.47 0.00 0.20 0.24 0.09 0.00 0.01 0.00 0.04|  4.49| Feb-07
Mar-07 | 12.0 312.0 229.0 0.0 33.9 40.1 13.9 0.0 1.3 0.0 4.2 674,400 0.07 1.76 1.29 0.00 0.19 0.23 0.08 0.00 0.01 0.00 0.02 3.64| Mar-07
Apr-07 | 108 366.0 233.0 1.9 27.1 29.1 11.3 0.0 1.9 25 7.4 623,766 0.06 1.91 1.21 0.01 0.14 0.15 0.06 0.00 0.01 0.01 0.04| 3.60| Apr-07
n May-07| 12,6 365.0 226.0 0.0 23.7 30.4 10.8 0.0 23 2.9 1.8 594,320 0.06 1.81 1.12 0.00 0.12 0.15 0.05 0.00 0.01 0.01 0.01] 3.35| May-07 n
o8 Jun-07 | 15.9 239.0 139.0 0.0 25.1 30.2 11.0 0.0 1.7 1.0 2.4 699,750 0.09 1.40 0.81 0.00 0.15 0.18 0.06 0.00 0.01 0.01 0.01] 2.72| Jun-07 o8
‘Z § Jul-07 12.0 268.0 151.0 0.0 18.5 23.0 6.6 0.0 1.1 0.0 28 638,441 0.06 1.43 0.80]  0.00 0.10 0.12 0.04 0.00 0.01 0.00 0.02 2.58| Jul-07 ‘Z §
g@ Aug-07| 168 274.0 140.0 0.0 23.3 26.1 9.2 0.0 1.4 0.9 2.2 701,815 0.10 1.61 0.82 0.00 0.14 0.15 0.05 0.00 0.01 0.01 0.01] 2.89| Aug-07 g@
o Sep-07 | 146 26