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SECTIONONE Introduction

1.0 INTRODUCTION

This is the 2006 Annual Performance Monitoring Report for the Circuitron
Corporation Superfund Site located in East Farmingdale, New York (Figure 1-1). This report
presents an assessment of the groundwater data collected to date for the period January 1999 to
July 2006, in accordance with the selected remedy for the site as described in the Record of
Decision (ROD) (USEPA, 1994) for Operable Unit Two (OU-2). The annual report is prepared
on a regular schedule incorporating new performance monitoring data. Since metals analysis
was eliminated after the 2003 sampling event, this report does not contain the historical metals
data previously presented. Refer to the 2003 Annual Performance Monitoring Report for the
metals data collected from January 1999 to April 2003.

This section of the report provides background information for the site, including a
description of the extraction well system, the network of performance monitoring wells, and the
monitoring schedule.  Section 2 introduces the technical approach for the performance
monitoring evaluation. Section 3 provides an assessment of the groundwater flow patterns for
the site with respect to the modeled and the observed zones of capture for the OU-2 remedy.
Section 4 is an evaluation of the groundwater quality data for the site. Section 5 presents a
summary of the findings and conclusions. Section 6 presents recommendations for the site, and

Section 7 provides the reference materials used for the preparation of this report.

1.1 BACKGROUND

Based on the results of the Focused Feasibility Study (FFS) for OU-2, completed by
Roy F. Weston (Weston, 1994), elevated levels of both organic and inorganic compounds were
detected in the Upper Glacial Aquifer below and near the Circuitron site. The Upper Glacial
Aquifer is described as the water table aquifer that extends to a depth of 70 to 80 feet below the
ground surface (bgs) at the site and overlies the Magothy Aquifer. Elevated levels (exceeding
Federal and State Groundwater Drinking Water Standards) of 1,1,1-trichloroethane (1,1,1-TCA),
1,1-dichloroethene (1,1-DCE), chromium, and copper were detected in the groundwater in the
upper portions (less than 40 feet bgs) of the Upper Glacial Aquifer. These detections were
attributed to the Circuitron facility (see Figure 1-2). Similar compounds were also detected at
elevated levels in the deeper portions (greater than 60 feet bgs) of the Upper Glacial Aquifer and
in the underlying Magothy Aquifer in wells located on-site in addition to the wells located
upgradient and downgradient of the site. These detections in the deeper zone are believed to be
the result of off-site sources other than Circuitron (Weston, 1994). After the FFS was completed,
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SECTIONONE Introduction

a ROD for OU-2 was signed on September 30, 1994. The selected remedy consists of the
removal of organics and inorganics from the groundwater within the upper portion of the Upper
Glacial Aquifer via air stripping and metal precipitation, respectively, and re-injection of the
treated groundwater. Groundwater extraction for treatment from the deeper portion of the Upper
Glacial Aquifer and the Magothy Aquifer was not included as part of the OU-2 remedy for the

site. The major components of the OU-2 remedy include the following:

= Extraction of the site-related groundwater contaminant plume present in the upper
40 feet (top portion) of the saturated Upper Glacial Aquifer;

» Treatment, via precipitation and air stripping, of contaminated groundwater to
drinking water standards;

» Re-injection of the treated groundwater into the Upper Glacial Aquifer via an
infiltration gallery, and

» Disposal of treatment residuals at a Resource Conservation Recovery Act
(RCRA) Subtitle C Facility.

1.2 GROUNDWATER EXTRACTION SYSTEM

For the OU-2 remedy, groundwater flow and contaminant transport modeling was
performed (Radian, 1999) to assist in the final design of the treatment system. Specifically,
modeling was used to determine the placement and pumping rates of proposed extraction wells.
Several scenarios of groundwater extraction well placement and pumping rates were considered
for the OU-2 remedy design. The selected design consists of three (3) extraction wells pumping
at a total rate of 80 gallons per minute (gpm), a treatment system, and re-injecting treated
groundwater into a trench located at the northern (upgradient) end of the site. The system has

been operating since June 28, 2000.

Additional groundwater modeling was performed by URS in 2005 to evaluate the
effect of halting pumping at downgradient extraction wells RW-2 and RW-3 as recommended in
the Streamlined Remediation System Evaluation (RSE-Lite) report (GeoTrans, 2005). The
results of the additional modeling and the RSE-Lite report were included as Appendices D and E,
respectively, in the 2005 Annual Report.

The groundwater modeling performed by URS evaluated several pump scenarios: the
first with RW-1 and RW-2 pumping, and RW-3 shut down; and the second with only RW-1
pumping. The resulting capture zones were compared to the current area where concentrations
of 1,1,1-TCA exceed the standard of 5 ﬂg/ L. The modeling concluded that the capture zone
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SECTIONONE Introduction

created by RW-1 and RW-2 is sufficient to maintain hydraulic control of the affected area.
Based on the recommendation of the RSE-Lite report to stop pumping at well RW-3 and
supported by the groundwater modeling, RW-3 was shut down on January 5, 2005.

The groundwater extraction system currently consists of two extraction wells (RW-1
and RW-2) each equipped with a submersible well pump and piping that discharges groundwater
to an on-site treatment plant. The extraction wells are positioned to pump groundwater from two
areas to accomplish groundwater capture around the subject site area. Each well is constructed
with a 15-feet long ASTM-A-304 stainless steel screen connected to ASTM-A-304 Schedule 40
stainless steel riser. The bottoms of the well screens for RW-1 and RW-2 were both installed to
a depth of 56 feet bgs. The extraction well locations are presented in Figure 1-2. Each
extraction well is pumped intermittently based on water levels in the extraction wells and on the
water levels in both the equalization tank and in the building sump inside of the groundwater
treatment plant (remediation system) building. The results of the 2005 modeling indicate that the
combined flow rate of the two extraction wells should be operated at a total flow of 40 gpm.

1.3 GROUNDWATER MONITORING SYSTEM

Currently, there is a network of 19 monitoring wells located at and around the
Circuitron site that are used for groundwater monitoring of the OU-2 remedy. Shallow wells are
those wells screened in the shallow portion of the Upper Glacial Aquifer that are 34 to 40 feet
deep. Deep wells are those wells screened in the deep Upper Glacial Aquifer or Magothy
Aquifer that are 99 to 101 feet deep. Of the 19 wells, 12 wells are shallow and seven are deep.
For the Performance Monitoring Period of June 2000 to July 2006, water level data and
groundwater quality data were collected from each well in the network. Water levels were
measured monthly from each well in the network, and groundwater samples were collected
quarterly for volatile organic compounds (VOCs) and semi-annually for inorganic analyses. In
2003, well sampling was reduced to annual sampling for VOCs and metals.

Based on URS’s recommendations in the 2003 Annual Performance Monitoring
Report, USEPA eliminated the requirement for annual metals sampling in the monitoring wells.
The sampling method was also changed from the low-flow method to the diffusive bag method.
These data are used to assess the performance of the treatment system and are discussed in

Sections 3 and 4 of this report.
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Starting July 2006, as per USEPA’s directions, water level measurements will be

measured on a quarterly basis.

1.4 PROCESS OBSERVATIONS AND CHANGES

The Circuitron Project Team evaluated the recommendations of the RSE-Lite Report
(January 2005) and with USEPA approval implemented during 2005, those recommendations
deemed appropriate. Prior to implementing the recommendation to install extra sets of filter
bags, URS performed further evaluation. Based on successful history at other Operation &
Maintenance (O&M) sites with citric acid treatment, URS, with the concurrence of the USEPA,
started on July 6, 2005 to introduce citric acid after the influent tank. The frequency of the filter
bag changes declined, but not consistently. There was no major decrease in the pH at the
effluent. In October 2005, as per the recommendations of the RSE report, the liquid carbon units

was bypassed and has not been used.

With the success of the citric acid came the fouling of the re-injection trench.
Granular citric acid was used initially; however, the trench was getting clogged every few weeks.
It was determined that if liquid citric acid was used immediately after a waterjetting event, then
the trench lasted for several months. URS believes that this is because waterjetting pushes the
iron oxides out of the sand drains and by introducing the liquid citric acid immediately after, it

keeps the drains open longer.

A new animal-like scent was noticed during the first weeks of September 2006 inside
the treatment building when the process was running. No readings were detected using a multi-
Rae photoionization detector (PID) and an oxygen/lower exposure limit (O,/LEL) meter. This
scent has diminished thus far. If it returns, URS will collect an air sample for VOC analysis.

1.5 SUMMARY OF INVESTIGATION OF CHLORINATED SOURCE

Response Engineering and Analytical Contract (REAC) personnel provided technical
assistance to USEPA Region II and performed an investigation of the unsaturated/saturated zone
in the southwestern corner of the Circuitron Corporation site, near wells MW-4S and MW-4D to
determine if a residual source of 1,1,1-TCA remains. The results of this investigation were
published by REAC in April 7, 2006 and are briefly summarized below.

During November 2005, REAC utilized the direct push method to install and sample
40 soil borings and 22 temporary monitoring wells in the southwestern corner of the Circuitron
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Corporation site, predominately near wells MW-4S and MW-4D. The soil borings provided
continuous cores to a total depth of between 25 and 35 feet bgs. Based on screening of the soil
cores for total VOCs using a Flame Ionization Detector (FID), 63 soil samples were analyzed
using an on-site portable gas chromatograph/mass spectrometer (GC/MS) for VOC Target
Compound List, which included TCE and PCE. Six of these soil samples were sent to an
analytical laboratory for confirmation. Twenty-two (22) one-inch diameter temporary
monitoring wells were installed to a depth of 5 feet below the water table (total depth of 35 ft
bgs). Groundwater samples were obtained from each of these 22 wells and from existing wells
MW-18, -1D, -4S and -4D using disposable bailers. The groundwater samples were analyzed for
VOCs using an on-site GC/MS and six samples were sent to an analytical laboratory for

confirmation.

The results of this effort indicated:

a) An accumulation of TCA dissolved in groundwater surrounding well MW-4S,
with a maximum TCA concentration of 1,600 pg/l from temporary monitoring
well SD-3, which is located 5 to 10 feet north of well MW-4S.

b) An accumulation of PCE dissolved in groundwater with a maximum contraction
of 150 pg/l from temporary well R3, which is located approximately 50 feet north
of well MW-4s.

c) An approximate 15-20 foot diameter area of soil, generally centered around well
MW-4S, where TCA has been detected with a maximum soil concentration of
21,900,000 pg/kg at a depth of 15 ft bgs.

d) An approximate 10-15 foot diameter area of soil, located approximately 50 feet -
north of well MW-4S, where PCE has been detected with a maximum soil’
concentration of 17,200 pg/kg.

In June 2006, REAC returned to the site to collect additional soil samples. A report is being
prepared for EPA.
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SECTIONTWO Technical Approach

2.0 TECHNICAL APPROACH

This evaluation assesses changes in the concentrations of compounds dissolved in
groundwater relative to the observed zone of capture using hydraulic and water quality data
collected during the Performance Monitoring Period, which extended from January 1999 to July
2006. Isoconcentration maps, groundwater elevation contour and flow maps, and geochemical
time-series graphs are used to assess the effectiveness of the remediation system for treating the
groundwater present in the shallow portion of the Upper Glacial aquifer. Portions of the deep
Upper Glacial Aquifer and the Magothy Aquifer are being monitored for changes in groundwater
chemistry over time; therefore, time-series graphs were prepared for wells screened within this
zone. However, the overall effectiveness of the remediation system is based solely on the results
in the Upper Glacial Aquifer, as described in the Record of Decision (ROD).

2.1 GROUNDWATER CONTOUR AND FLOW MAPS

Groundwater elevation contour maps were prepared for the groundwater present in
the shallow portion of the Upper Glacial aquifer beneath the site. The effectiveness of the
remediation system to induce groundwater capture is indicated by comparing the groundwater
flow pattern under pumping conditions to the modeled capture zone. Compounds dissolved in
the groundwater obtained from the wells within the capture zone will be transported toward one
of two pumping wells. Groundwater capture is demonstrated if groundwater flow lines are
directed toward one of the two extraction wells, as indicated by groundwater elevation contour

maps prepared under pumping conditions. This assessment is presented in Section 3.

2.2 GROUNDWATER QUALITY

Groundwater quality was evaluated by preparing isoconcentration maps and
geochemical time-series graphs from the sampling data obtained during the Performance
Monitoring Period. Data from sampling events that occurred prior to startup of the remediation
system, May 1993/February 1994 and mid-June 2000, were used as the benchmark to represent
pre-remediation baseline groundwater quality conditions. These data were used to identify which
volatile organic compounds (VOCs) are potentially related to historical activities at the site (site-
related) or believed to not have been related to historical activities at the site (non site-related).

This is discussed more fully in Section 4 of this report.

Isoconcentration contour maps were prepared using data obtained from the June
2000, January/February 2002, April 2003, June 2004, June 2005, and July 2006 sampling events
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for various VOCs and inorganic analytes for groundwater obtained from the shallow aquifer.
Beginning in June 2004, only VOC samples were collected for analysis as agreed to by USEPA.
Based on USEPA’s request, only one diffusion bag was utilized for sampling the wells during
the June 2005 sampling event and also during the 2006 sampling event. The bag was placed one
foot above the bottom of the well. Because USEPA requested additional analytes from wells
MW-1S, MW-4S and MW-13, groundwater from these three wells was collected for the 2006

event using the low flow method. The additional analytes included:

= alkalinity
« sulfate (SO4-2)

= sulfide
» nitrate
= chloride

» Total organic compounds (TOC)
= iron (II) (Fe+2)

» cthane

= ethene

* methane

= oxidation - reduction potential

- pH

= temperature

= specific conductivity

= dissolved oxygen

= turbidity

Previous data were submitted to the USEPA and United States Army Corps of
Engineers (USACE) as part of the Operation and Maintenance Monthly Progress Reports for the
site. Comparison of the isoconcentration maps to the groundwater flow paths can be used to
document that the remediation system is effectively remediating compounds dissolved in

groundwater. This evaluation is presented in Section 4 of this report.

Geochemical time-series graphs provide an effective technique for documenting
trends over time in groundwater quality from a given well. Time-series graphs were prepared by

plotting concentration levels versus time for compounds detected in groundwater samples from
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SECTIONTWO Technical Approach

both the shallow and deep monitoring wells. Data obtained from the deeper Upper Glacial and
Magothy Aquifer wells were prepared to document changes in groundwater chemistry over time
because these wells are included in the Performance Monitoring Program. However, the
assessment of the OU-2 remedy is solely based on the results from the shallow Upper Glacial

Aquifer.
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3.0 GROUNDWATER FLOW

Water level measurements from each accessible monitoring well were collected in
January 1999, prior to the startup of the full-scale remediation system operation in late June
2000. Groundwater level data from January 1999 (Figure 3-1a) and mid-June 2000 (Figure 3-
1b) were used to establish baseline conditions of groundwater flow within the upper portion of
the Upper Glacial Aquifer under non-pumping conditions. After commencement of the
remediation system operation in late June 2000, water level measurements were collected
monthly from each accessible monitoring well. Beginning in January 2005, pumping was halted
at the most downgradient extraction well RW-3. Groundwater level data was collected during
2006 monthly up through June 2006, after which groundwater level data is planned to be
collected quarterly.

Evaluation of the groundwater flow pattern is limited to the Upper Glacial Aquifer
because this zone is the target of the remediation system. Therefore, to evaluate groundwater
flow patterns within the upper portion of the Upper Glacial Aquifer, groundwater contour maps
were prepared to show hydraulic gradients and flow patterns under pumping and non-pumping
conditions. In addition, groundwater flow patterns for August 2002 (Figure 3-1c¢), April 2003
(Figure 3-1d), March 2004 (Figure 3-1¢), June 2005 (Figure 3-1f), and June 2006 (Figure 3-1g)
are compared to the modeled capture zone estimated from groundwater modeling. The
comparison of measured versus modeled capture zones for August 2002, April 2003, March
2004, June 2005, and June 2006 are presented in Figures 3-2, 3-3, 3-4, 3-5, and 3-6,
respectively. Figures 3-5 and 3-6 illustrate that in June 2005 and June 2006, two extraction wells
were pumping in the Upper Glacial Aquifer.

Hydrographs showing groundwater elevation over time were prepared for each well
(Appendix C). These graphs indicate that the hydrographs for the individual wells generally
(with a few notable exceptions) parallel one another and the hydraulic gradient has remained

essentially constant during this Performance Monitoring Period.

3.1 BASELINE CONDITIONS |
The baseline groundwater flow pattern recorded in January 1999 (Figure 3-1a) and

June 2000 (Figure 3-1b) represents hydraulic conditions prior to operating the remediation

system. These data show that groundwater flow is to the south/southeast with a hydraulic
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SECTIONTHREE Groundwater Flow

gradient between 0.002 ft/ft and 0.004 ft/ft within the upper portion of the Upper Glacial Aquifer
during January 1999 and June 2000.

3.2 PUMPING CONDITIONS

Figures 3-1c — 3-1g show the groundwater contour map and the flow pattern within
the upper portion of the Upper Glacial Aquifer under pumping conditions during August 2002,
April 2003, March 2004, June 2005, and June 2006 while the system was fully operational.

The groundwater flow pattern indicates transport toward the south with a bi-
directional flow component on either side of a north-south line connecting the recovery wells.
West of this line, flow is predominantly to the southeast. East of this line, flow is to the
southwest. The effects of pumping groundwater are evident as groundwater contours are partially
wrapped around each recovery well. Groundwater flow patterns and zone of capture for August
2002, April 2003, March 2004, June 2005, and June 2006 are presented in Figures 3-2, 3-3, 3-4,
3-5 and 3-6, respectively. Pumping well RW-3 was turned off in January 2005. The

groundwater flow paths leading to a recovery well indicates capture by that recovery well.

Table 3-1 presents hydraulic gradients observed in June 2000 (pre-pumping), August
2002, April 2003, March 2004, June 2005 (pumping), and June 2006 conditions. A comparison
of the gradients measured in August 2002, April 2003, March 2004, June 2005, and June 2006 at
which time the treatment system was operational, shows that gradients in the northern portion of
the site are very similar; but that gradients are steeper around well MW-14 during the April 2003

measurements.

3.3 CAPTURE ZONE: MODELED VS. OBSERVED

Groundwater flow and contaminant transport modeling was performed by Radian
International in 1999 to assist in the final design of the OU-2 remediation system. The selected
design model predicts the extent of the capture zone as a result of pumping groundwater for
treatment (Radian, 1999). Additional modeling was performed in 2005 to support the decision to
stop pumping RW-3 (Appendix D of the 2005 Annual Report).

Figures 3-2, 3-3, 3-4, 3-5, and 3-6 show the modeled capture zone within the upper
portion of the Upper Glacial Aquifer for the groundwater contours and flow paths from August
2002, April 2003, March 2004, June 2005, and June 2006, respectively, superimposed on the
modeled capture zone. Each flow path within the modeled capture zone is flowing towards one

tJRS October 2006 Annual Performance Monitoring Report 3 '2
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of the recovery wells, showing the complete capture of groundwater within the target area by the
remediation system. The August 2002 capture zone is slightly larger than the modeled capture
zone because flow paths near wells MW-7S and MW-16 are directed into the modeled capture
zone. The capture zone from June 2005 is smaller than the capture zone defined for March 2004.
The decrease in size is the result of discontinuing pumping at RW-3. However, as supported in
the URS 2005 modeling report (Appendix D, 2005 Annual Report) the reduced capture zone still
encompasses the geographic area where 1,1,1-TCA concentrations in groundwater are above the
groundwater standard of 5 pg/L. The capture zone from June 2006 is similar to what was
observed in 2005 and encompasses the geographic area where 1,1,1-TCA concentrations in

groundwater are above the groundwater standard of 5 pg/L.
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Table 3-1. Horizontal Gradients (feet/feet) Upper Glacial Aquifer,
Circuitron Corporation Superfund Site

Traverse*
(Northwest) (Northeast) (Southwest) (Southeast)
June 2000
(pre-pumping) 0.002 0.002 0.004 0.004
August 2002 :
(pumping) 0.003 0.005 0.004 0.005
April 2003
{(pumping) 0.004 0.004 0.006 0.008
March 2004
(pumping) 0.002 0.002 0.006 0.006
June 2005
(pumping) 0.003 0.002 '0.003 0.003
June 2006
(pumping) 0.003 0.002 0.003 0.003

*Traverses used to calculate gradients are centered on these wells and follow the flow paths which are at right angles
to groundwater contours.
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SECTIONFOUR Groundwater Quality

4.0 GROUNDWATER QUALITY

During the period from June 28, 2000 to July 2006, when the OU-2 remedy was
operating, groundwater samples were collected from up to 19 monitoring wells at the site. These
data (presented in Appendices A-1, A-2, and A-3) were used to evaluate changes of the
concentrations of compounds dissolved in the groundwater during the Performance Monitoring
Period. Data from sampling events that occurred prior to startup of the remediation system, May
1993/February 1994 and mid-June 2000, were used as the benchmark to represent pre-

remediation baseline groundwater quality conditions.

This section discusses the distribution of compounds detected in the shallow
groundwater using isoconcentration contour maps and time-series graphs. Time-series graphs
for seven deep wells included in the Performance Monitoring Program were also prepared to
show trends in the deeper zone of the Upper Glacial Aquifer over time and are presented in

Appendix B.

4.1 EXCEEDANCES OF ACTION LEVELS

Exceedances are defined, for the purposes of this report, as analyzed groundwater
samples that have volatile organic compounds (VOCs) or metals detected at levels exceeding the
applicable Federal or State Groundwater Drinking Water Standards. These standards are
referred to in this report as Action Levels. Multiple exceedances observed in the groundwater
from the wells located outside the observed capture zone may provide data to allow
recommending a change in the operation of the remediation system. Single exceedances may be
anomalous and therefore, recommendations for changing the operation of the remediation system
will be based on a pattern of multiple exceedances. Table 4-1 summarizes the exceedances
observed in the groundwater from each well, and Figures 4-1a and 4-2a show exceedances of
VOC compounds observed in the groundwater sampled from the shallow and deep wells in map
views. Appendix A-2 contains the historical summary data for each monitoring well.

Of all of the shallow wells, there are two, MW-18 and MW-19S; that are located
outside of the capture zone. In the past, groundwater samples collected from MW-18 showed
multiple exceedances of methylene chloride (see Appendix A-2). Groundwater samples
collected from MW-19S showed multiple exceedances of methylene chloride, and single
exceedances of 1,1-dichlorethane (1,1-DCA) and 1,1,1-trichlorethane (1,1,1-TCA) (see
Appendix A-2). Methylene chloride is not representative of groundwater contamination because
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most of the associated method blanks also showed detections of methylene chloride, and

therefore, such exceedances were not used in this evaluation and are not shown on Figure 4-1a.

4.2 SITE-RELATED COMPOUNDS VS. NON SITE-RELATED COMPOUNDS

For the purposes of this document, the following criteria was used to determine if a
compound is potentially related to historical activities at the site (site-related) or believed to not
have been related to historical activities at the site (non site-related). The effectiveness of the
remediation system will be evaluated by the presence of compounds that are believed to be site-
related. Compounds that are judged to be non site-related will not be used to determine the

remediation system effectiveness.

A compound will be considered site-related if:

a) It was not observed as an exceedance in the groundwater obtained from the
upgradient well prior to the remediation system startup (May 1993/February 1994
and June 2000 sampling events) and was observed as an exceedance in the
groundwater from a site well during more than one sampling event; or

b) It formed from naturally occurring biodegradation, such as dichloroethenes and
dichloroethanes, if the parent compound (e.g., PCE, TCE or 1,1,1-TCA) is
considered to be site-related (i.e., not observed as an exceedance in the
groundwater from the upgradient well).

A compound will be considered as non site-related if:

a) It was observed as an exceedance in the groundwater from the upgradient well
© prior to the remediation system startup (May 1993/February 1994 and June 2000
sampling events); such compounds are considered to be background; or

b) It formed from naturally occurring biodegradation, such as dichloroethenes and
dichloroethanes, if the parent compound (e.g., PCE, TCE or 1,1,1-TCA) is
considered to be non site-related, (i.e., observed as an exceedance in the
groundwater from the upgradient well).

Data presented in Section 3 has shown that the remediation system has captured
groundwater within the target zone. Therefore, site-related compounds that are observed as
exceedances in groundwater from site wells are being captured by the remediation system.
Additionally, site-related compounds which have been observed as exceedances in groundwater

from downgradient well MW-19S have not been captured by the remediation system.
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4.3 ISOCONCENTRATION MAPS

Isoconcentration maps were prepared for sampling events conducted in June 2000,
January/February 2002, April 2003, June 2004, June 2005, and July 2006 and are presented in
Figures 4-3(a—f) and 4-4(a—f). Data from January/February 2002 was used in place of August

2002 data because dry conditions prevented sampling of shallow monitoring wells (MW-4S,
MW-6S, and MW-7S) at that time. Isoconcentration maps were created for organic [1,1-
dichloroethane (1,1-DCA) and 1,1,1-trichloroethane (1,1,1-TCA)], which had exceedances
observed in the groundwater from downgradient well MW-19S. '

4.3.1 VOC Exceedances in Shallow Wells

. Figure 4-1a and Table 4-1 provide a summary of the exceedances of VOCs observed
to have been present in the groundwater samples from the shallow wells. Concentrations of 1,1-
DCA and 1,1,1-TCA exceeded their respective action levels in the groundwater samples

collected from downgradient well MW-19S.

Isoconcentration contours of these compounds were prepared for the June 2000,
January/February 2002, April 2003, June 2004, June 2005, and July 2006 data and are presented
in Figures 4-3a to 4-3f (1,1-DCA) and Figures 4-4a to 4-4f (1,1,1-TCA). Concentrations of 1,1-
DCA found in the groundwater for February 2002, April 2003, June 2004, June 2005, and July
2006 are considerably less than the levels present in June 2000, and in all cases were below the
action level of 5 pg/L.. The most notable change in the isoconcentration maps for 1,1,1-TCA is
the area encompassed by the 5 pg/L action limit contour. In April 2003, June 2004, and June
2005 this area is less than one quarter of the size that it was in June 2000. The data from July
2006 indicate all locations, except for well MW-4S, exhibited less than 5 pg/l. These significant
reductions in the mass of 1,1,1-TCA in groundwater are evidence that the remediation system is

effectively capturing this constituent in the shallow groundwater at the site.

The July 2006 data indicate only one well (MW-48S) exhibited levels of VOCs
exceeding NY Water Quality Criteria (Figure 4-1a). Additionally, the only VOCs observed in
groundwater obtained from well MW-4S to exceed NY Water Quality Criteria in July 2006 was
TCA,; all other VOCs in groundwater from MW-4S were less than 5 pg/l. This indicates the
success of the remediation system at capturing VOCs in the shallow aquifer. Groundwater
obtained from well MW-4S historically showed the greatest level of VOCs than any other
monitoring well (Figure 4-1a). Levels of VOCs (1,1-DCA, 1,1-DCE, 1,1,1-TCA, PCE) detected

in groundwater from this well have consistently declined since October 2000. Levels of 1,1-
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DCA have declined from 14 pg/l to less than 5 pg/l. Levels of 1,1-DCE have declined from 22
ng/l to less than 5 pg/l. Levels of 1,1,1-TCA have declined from 860 g/l to between 310 and 85
ng/l. Levels of PCE have declined from 19 pg/l to less than 5 pg/l.

4.3.2 VOC Exceedances in Deep Wells

Figure 4-2a and Table 4-1 provide a summary of the exceedances of VOCs present in
groundwater samples from the deep wells. These data show that multiple exceedances of 1,1-
DCA, 1,1-DCE, 1,1,1-TCA, PCE, TCE, 1,2-dichloroethene (total) (1,2-DCE), and methylene
chloride were observed in the groundwater from various deep wells. These data also show that
multiple exceedances of 1,1-DCE, 1,1,1-TCA, PCE and TCE were present in the groundwater
from upgradient well MW-1D, indicating these specific compounds are non site-related. These
same compounds were also shown to be multiple exceedances in the groundwater from
downgradient well MW-19D, indicating these compounds are being transported in deeper
groundwater across the site. Appendix A-2 contains the historical summary data for each

monitoring well.

Figure 4-5 presents these VOCs in a cross-sectional view and shows data for wells
screened in the Upper Glacial Aquifer and in the deeper Magothy Aquifer for the April 2003,
June 2004, June 2005, and July 2006 sampling events and for the baseline values from before the
system was activated in June 2000. It is apparent from this cross-section that the PCE and TCE
detected in the groundwater in the Magothy Aquifer are being transported within the Magothy
Aquifer under the site and that these compounds originate from a source upgradient of the

subject property.

Multiple exceedances of 1,2-DCE were observed in the groundwater from
downgradient well MW-19D. 1,2-DCE is a daughter-product of natural biodegradation of PCE
and TCE (both of which were observed as exceedances in the groundwater from upgradient well
MW-1D); therefore, 1,2-DCE is not considered a site-related compound.

1,1-DCA was detected as multiple exceedances in the groundwater from MW-7D.
1,1-DCA is a daughter-product of natural biodegradation of 1,1,1-TCA, which was observed as
an exceedance in groundwater from upgradient well MW-1D; therefore, 1,1-DCA is not

considered a site-related compound.
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Methylene chloride is believed not to be representative of groundwater contamination

due to its widespread detection in method blank samples, and therefore, these data were not

evaluated in this report.

4.4 GEOCHEMICAL TIME-SERIES GRAPHS

Trends in groundwater quality over time are apparent in geochemical time-series
graphs prepared for each monitoring well. Time-series graphs were prepared by plotting
concentration levels versus time for select compounds detected in the groundwater samples
collected during the period extending from June 2000 through July 2006. Time-series graphs

and the associated data are presented in Appendix B.
In general, the time-series graphs show the following:

= The VOCs detected in the groundwater from the shallow wells show either slight
decrease or no change over the Performance Monitoring Period up through June
2005 with a significant decrease after June 2005. The only exception to this
trend is the concentration of 1,1,1-TCA exhibited in the groundwater from well
MW-4S, which exhibits a slight increase after June 2005; and

= The VOCs detected in groundwater from the deep wells show either slight
increase or no change over the Performance Monitoring Period. The only
notable change from the previous years is an increase in the concentrations of
1,1-DCE and 1,1,1-TCA detected in groundwater from well MW-19D.

The difference in trends observed in VOCs levels between the shallow and the deep
groundwater could be due to the remediation system treating groundwater from the shallow zone,

while leaving the deeper zone unaffected.

Trends over time in the levels of compounds observed as exceedances in the
groundwater from downgradient shallow well MW-19S are useful to evaluate the effectiveness
of the remediation system. The only VOC compound observed as an exceedance in the
groundwater from MW-19S and not observed as an exceedance in the groundwater from MW-1S
is 1,1-DCA.

The time-series graph shows that the levels of 1,1-DCA decreased over the
Performance Monitoring Period, indicating the remediation system is effective in mitigating the

VOC compound.
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SECTIONFIVE Summary and Conclusions

5.0 SUMMARY AND CONCLUSIONS

This section presents a summary of the findings and conclusions for this Annual

Performance Evaluation.

5.1 GROUNDWATER FLOW

The groundwater flow pattern for the upper portion of the Upper Glacial Aquifer has
changed as a result of the remediation system operation. Shallow groundwater contamination
located within the observed zone of capture is being directed to the remediation system for
treatment. The groundwater flow paths from August 2002, March 2004, June 2005, and June
2006 also indicate that the observed zone of capture during that period extends beyond the
modeled capture zone to include wells MW-16 and MW-7S.

5.2 GROUNDWATER QUALITY

Monitoring well MW-18 is located upgradient of the site with respect to groundwater
flow direction and is the background well for the shallow portion of the Upper Glacial Aquifer
for the site. Comparison of the results from each shallow well located downgradient of well
MW-18 provides a benchmark to determine if the concentrations detected in the downgradient
wells are site-related. A compound is considered site-related if it is observed as an exceedance
in the groundwater from a site well and not observed as an exceedance in the groundwater
obtained from the upgradient well prior to the remediation system staftup (February 1994 and
June 2000 sampling events).

Monitoring well MW-1D is located upgradient of the site and is screened within the
deep portion of the Upper Glacial Aquifer. Comparison of the results from each deep well
located downgradient of well MW-1D provides a benchmark to determine if the concentrations
detected in the downgradient deep wells are site-related. A compound is considered site-related
if it is observed as an exceedance in the groundwater from a site well and not observed as an
exceedance in the groundwater obtained from the upgradient well prior to the remediation
system startup (May 1993, February 1994 and June 2000 sampling events). The May 1993 data
was also used along with the February 1994 data in this comparison because of the lead that
exceeded the action level during that sampling event. A compound will not be considered site-
related in the groundwater from the deep aquifer unless it is determined to be site-related in the

shallow groundwater.
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SECTIONFIVE Summary and Conclusions

5.2.1 Shallow Wells - VOCs
VOC:s present in the groundwater from the shallow portion of the Upper Glacial

Aquifer within this area appear to be captured by the remediation system. Evidence for this is:

a) Thelevels of 1,1,1-TCA and 1,1-DCA present in January/February 2002, June
2004, June 2005, and July 2006 are considerably less than the levels present in
June 2000.

b) Both 1,1-DCA and 1,1,1-TCA were observed as an exceedance in the
groundwater from downgradient well MW-19S sampled prior to the remediation
system start-up (June 2000) and once again in April 2003 at a concentration just
above the detection limit for 1,1,1-TCA of 5 pg/L. Other than this single
exceedance in April 2003, these compounds were not observed as exceedances in
the groundwater sampled from this well during the sampling events after the
startup of the remediation system.

c) As of June 2005, the shallow wells which exhibited levels of VOCs exceeding 5
ng/l are wells MW-4s and -6s and only a single VOC (i.e., 1,1,1-TCA) was found
in the groundwater from each well at a level exceeding 5 pg/l.

d) As of July 2006, the only shallow well which exhibited concentrations of VOCs
exceeding 5 pg/l is well MW-4S and only a single VOC (1,1,1-TCA) was found
in the groundwater from this well at a concentration exceeding 5 pg/l. -

e) The above indicates the success of the remediation system at capturing VOCs in
the shallow aquifer.

5.2.2 Deep Wells - VOCs

Exceedances of 1,1-DCE, 1,1,1-TCA, PCE, and TCE were observed in the
groundwater from upgradient well MW-1D, sampled prior to start-up of the remediation system,
indicating these compounds are not site-related. These same compounds were also shown to be
multiple exceedances in the groundwater from downgradient well MW-19D, indicating these
compounds are being transported in the deeper groundwater across the site.

In addition, multiple exceedances of 1,2-DCE were observed in the groundwater from
downgradient well MW-19D. The presence of 1,2-DCE will not be considered site-related
because this compound is a breakdown product of PCE or TCE due to naturally occurring

biodegradation. Neither PCE nor TCE were shown as site-related.

The level of 1,1-DCA in the groundwater from MW-7D has been less than 5 pg/l

since July 2002. Historically 1,1-DCA was observed as a multiple exceedance in the

URS October 2006 Annual Performance Monitoring Report 5 ‘2



SECTIONFIVE Summary and Conclusions

groundwater from MW-7D; however, 1,1-DCA will not be considered site-related because this
compound is a naturally occurring biodegradation product of 1,1,1-TCA (parent product), which

was determined to be not site-related.

5.2.3 Water Quality Trends Over Time

The concentrations of VOCs have decreased in groundwater from a majority of the
shallow wells located at the site during the Performance Monitoring Period. The decrease in
VOC concentrations during this time frame is attributable to the successful operation of the

remediation system.
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SECTIONSIX | | Recommendations

6.0 RECOMMENDATIONS

Continued operation of the remediation system under the current pumping conditions
and performance monitoring is recommended for the Circuitron site because the remediation

system is causing a decrease in the levels of VOCs in the shallow groundwater at the site.

Eliminate collection of groundwater samples from the deep wells for the purpose of

chemical analysis.
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Appendix A-2
Groundwater Sampling Results by Well
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Anpendix C

Appendix C
Hydrographs for Deep & Shallow Wells

October 2006 Annual Performance Mouitoring Report



Hydrograph of Shallow Wells
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