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1, lntroduction

This Bioremediation Field Study Status Report has been prepared by Blasland, Bouck & Lee, Inc. (BBL) for the
Universal Instruments Corporation (Universal lnstruments) site in Kirkwood, Broome County, New York (Site

Number 7-04-026). This Bioremediation Field Study Status Report is submitted as part of the Remedial Design (RD)
Work Plan, which was submitted to the New York State Department of Environmental Conservation (NYSDEC) on

June 20, 2001 in accordance with the executed Order on Consent between Universal Instruments and the NYSDEC,
daled January 19,2001. This Bioremediation Field Study Status Report presents an evaluation ofthe data colle.ted to
date in connection with the enhanced natural bioremediation ofgroundwater beneath the Universal Instruments site.

1.1 Purpose

The purpose of this report is to provide a detailed description of the work performed at the site in order to assess an

enhanced natural bioremediation remedy for the degradation of volatile organic compounds (VOCs) in groundwater.

Results offour groundwater monitoring and sampling events, a description ofHydrogen Release Compound (HRCTM)

and Oxygen Release CompoundrM (ORCTM) injection as part ofthe enhanced bioremediation field study, and baseline
groundwater sampling of monitoring wells are presented.

The enhanced bioremediation field study was designed to assess the viability ofa combination of HRCrM and ORCrM

as a means to enhance the reductive dechlorination process. The purpose of the continuing enhanced bioremediation
field study is to evaluate the effectiveness ofHRCrM and ORCIM technology method for remediating the groundwater
plume at the site.

The baseline groundwater sampling event was conducted to assess present conditions in the COC-affected saturated
zone with respect to dissolved-phase COCs and bioremediation marker parameters in order to provide a basis for
comparison to three subsequent groundwater sampling events post-dating the injection ofHRCrM.

An evaluation ofthe goundwater remediation method at the site was made to provide recommendations regarding
modifications to the remediation method selected in the Record of Decision (ROD) (NYSDEC,2000) and present
proposals for implementation of altemative and supplemental remediation methods that will more effectively achieve
the site cleanup goals stipulated in the ROD.

A RD Work Plan (BBL, 2001a) was prepared that contains a detailed description of the construction and
implementation of the in-situ bioremediation field study, which included the following:

the in-situ bioremediation field study design;

the monitoring progam to assess the effectiveness of the field study and the status of plume movement
horizontally and vertically;

the field study evaluation criteria: and

the requirements for creating a contingency plan to implement hydraulic control promptly in case any element
of the in-situ bioremediation field study fails to control migration ofthe plume.

BLASTAND BOUCK & LEE, iNC
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The RD Work Plan stated that the field study would be implemented over a 6- to l2-month period to collect data
needed to determine the feasibility ofusing this approach as the sole remedy for the impacted groundwater at the site.



The RD Work Plan was submitted to the NYSDEC in June 2001 (BBL, 2001a)- The Groundwater Contingency
Work PIan was submitted to NYSDEC in February 2002 (BBL,?OOZ).

The Bioremediation Field Study Status Report is divided into the following sections:

Section I contains the introduction to the Status Report and describes the purpose of the field study and

background information relevant to the evaluation of the field study.

Section 2 contains a summary description ofbaseline and subsequent groundwater sampling event methods,

and HRCrM/ORCTM injection methods.

. Section 3 presents the results ofthe baseline groundwater sampling event.

. Section 4 presents the results of the injection of HRCrM/ORCTM into groundwater.

. Section 5 presents the results the three subsequent groundwater sampling events.

. Section 6 contains a description of the groundwater remediation method selected in the ROD and describes a

proposed modification to the groundwater remediation program.

. Section 7 contains the references used in this document.

1.2 Background

The former Dover Electronics facility is located at 29 Industrial Park Drive, Kirkwood, Broome County, New York.
The facility is located on a site of approximately 9.58 acres in size. A site location map is shown on Figure 1, and
Figure 2 is the site plan.

The property is situated in an industrial setting. Major plants in the area include; Truckstops of America Landfill (0.5
mile southeast), Frito Lay Plant (0.5 mile south), Universal Instruments (147 Industrial Park Drive,0.5 mile east),
Kason Industries (eastem property boundary), Consolidated Freightways (northern property boundary), and the newly
developed Pilot Truck Stop to the south. Industrial properties surround the property on north, east, and west. The
property consists of an industrial building with parking areas. The site currently serves as the corporate headquarters
for Universal Instruments.

1.2.1 Site History

The facility was first constructed in 1973, with subsequent additions built in 1978, 1982, and 1984. It has been
occupied by Universal Instruments and Dover Electronics. In 1993, Dover Electronics was renamed Dovatron, Inc.
(Dovatron). In 1995, Dovatron transferred its title to the facility to Universal Instruments. In 1996, Dovatron
changed its name to the DII Group. Later the DII Group sold to Flextronics International, Inc. and Universal
Instruments became a wholly-owned subsidiary to Dover Corporation. The site currently serves as the corporate
headquarters for Universal Instruments- The facility has reponedly been used for electronic circuit board
manufacturing since 1973.

Previous circuit board manufacturing processes used tetrachloroethene (PCE) as a cleaning solvent. Originally, the
virgin PCE was stored in 55-gallon drums at an outside drum storage area. During the initial facility expansion. a
ramp to the easGside overhead door served as the entry point for PCE drums. As production increased and the facility
was again expanded, virgin PCE was stored in a 3,000-gallon aboveground storage tank that has since been removed.

BLASLAND, BOUCK & LEE, INC
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An aboveground 5,000-gallon waste PCE flux storage tank was also located on the site. In March 1992, a 10,000-
gallon fuel oil tank was reportedly removed from the site, and in March 1993, the aboveground PCE system was
dismantled. Two 480-gallon PCE tanks were reportedly dismantled and removed from the building interior at that
time. Historical handling and use of PCE has resulted in its documented presence in the soil, stormwater, and
goundwater at this site.

1.2.2 Site Geology and Hydrogeology

The site is immediately underlain by surficial soils that consist of various types of silty and gravelly loams that were

reworked by cut and fill activities when site was developed. These surficial soils are derived from the underlying till
deposits, a dense soiUsediment type of glacial depositional environment origin.

Below the surficial soils, weathered till is encountered. The weathered till (a slightly decomposed version of the
unweathered till) consists of light brown to brown, poorly sorted silts and fine sands that contain varying minor
amounts of clay and fine gravel. Cobbles are rarely present. The weathered till is dense and appears to be

unstratified. Although fracturing has been reported in the weathered till (Shield,2000), observations ftom recent soil
borings and from a large cut bank across Colesville Road from the site suggest that such fracturing is not prevalent.
The weathered till unit has a thickness that ranges from l0 to 25 feet. As with the surhcial soils above, the weathered

till appears to be restricted as a geologic unit to the area of the Universal Instruments property. It does not extend
onto the Pilot Truck Stop property.

The unweathered till is the next geologic unit encountered beneath the site. The unweathered till consists primarity of
brown to olive-gray, poorly sorted silts and fine sands. The unweathered till contains lenses ofclay-rich sediment and
sand and fine gravel rich lenses. The unweathered till is very dense and has less fracturing. Its thickness ranges from
less than 20 feet at the southern part of the site to grcater than 80 feet at the northern part of the site- The contact with
the overlying weathered till appears to be a gradational boundary rather than a sharp one.

Across Industrial Park Drive, on the Pilot Truck Stop, surficial soils encountered are composed of imported fill
materials consisting ofloose to moderately dense, admixed silt, sand, gravel, angular rock fiagments, and small brick
and concrete debris. This fill layer varies in thickness from 2 feet to about 6 feet. Beneath the fill layer, is an organic
rich silt layer, about 1 to 2 feet thick, that contains small plant and wood fragments. This layer has a probable
wetland's marsh origin. Below the organic silt layer, till is encountered. The till extends to a depth that varies from
l2 feet to l5 feet. Below the till, well-sorted, fine to medium-grained sands with some fine gravel are found. These
sands were encountered in each pilot boring drilled for monitoring wells on the Pilot Truck Stop property and,
therefore, appear to be laterally extensive. The sands contain thin layers and lenses of silt and clay.

The deepest layer encountered is a well-sorted, medium to coarse-grained sand unit that contains some fine gravel that
was found at a depth of 50 feet below the ground surface at the lvIW-34 location on the Pilot Truck Stop. This layer
extended to the approximate termination of the boring at a depth of 56 feet.

Bedrock has not been encountered during drilling operations at the site or at the Pilot Truck Stop- Bedrock is
believed to start at a depth around I 15 feet below the Universal building or approximately 80 feet below the Pilot
Truck Stop (Shield, 2000).

Before and during the Pre-Design Phase for remedial action, BBL has continued to evaluate the groundwater data at
the Kirkwood site. Emphasis has been placed on evaluating pattems of groundwater flow. After review of the more
recent groundwater data collected since our June 20, 2001 letter to the NYSDEC, we believe that the conclusions
drawn then are still valid. Those conclusions are summarized below:

o Two distinct water-bearing zones exist:

BLASLAND, BOUCK & LEE, INC
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Head differences within the first (uppermost) water-bearing zone vary, both spatially and temporally, with
some well-pair locations having upward gradients and others downward gradients;

There appears to be hydraulic communication between the two halves ofthe first water-bearing zone, but not
any hydraulic communication with the deeper water-bearing zone; and

Groundwater flow directions are to the southwest within the first water-bearing zone, but vary slightly
between the upper and lower halves of this zone.

Water-Bearing Zones

Two distinct water-bearing zones exist. The first is within the glacial till and the second zone is a confined unit in
glacial outwash deposits that we have named the confined deep zone.

The first water-bearing zone is a water table unit with a free water surface. This first water-bearing zone is
approximately 30 feet thick. This zone is found within some fractured deposits of the weathered till and within the
unweathered till that has an increase in sandy layers with depth and to the south. This appears to increase the overall
hydraulic conductivity of the unit with depth and in the downgradient direction. The sandy lenses within the lower
half of this zone indicate some hydraulic sorting, possibly from esker activity. There does not appear to be a distinct
or sharp geologic or hydrologic demarcation between the upper and lower halves of this zone.

The deep confined zone is separated from the overlying frst water-bearing zone by a 3 to 4-foot+hick silty clay unit.
This deeper water-bearing unit consists of sand and gravel of glacial outwash origin. The hydraulic conductivity
appears good, although the storativity data suggest the unit may be thin and have limited areal extent. There is a
consistent upward vertical head difference of approximately 5 feet between this zone and the overlying first water-
bearing zone.

Ye iical H e ad Diffe re nc e s

Vertical head differences between the water levels in the five existing well pairs were observed. These head
differences are present through out the database of historic groundwater level measurements. Typically, the head
differences are consistent through time for the individual well pairs, but there are temporal exceptions. The vertical
gradients observed in these well pairs is a micro-scale reflection of the bulk mass Eansport of groundwater through
the entire saturated thickness of this uppermost water-bearing zone.

Gro u ndw ater F low Dire ctio ns

The groundwater gradient is similar between the two zones and the contour elevations only vary slighdy in geographic
position within the first water-bearing zone. This shows that this water-bearing zone functions as one hydrologic unit
on a macro-scale.

The groundwater data within the upper halfof the first water-bearing zone show that the groundwater flow direction
is in a southwesterly direction with some minor variability. Groundwater data for water levels taken from monitoring
wells MW-7A and MW-13 create an anomalous high area and are considered to be non-representative of area wide
groundwater flow. The overall groundwater flow direction to the southwest is consistent with the migration pattern
shown by the dissolved-phase chlorinated hydrocarbon plume.

Groundwater within the lower half of the first water-bearing zone appears to move in a consistent direction.
Groundwater within the lower halfmoves to the west in the vicinity of the former flux tank, turning to the southwest

BLASLAND, BOUCK & LEE, INC.
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near VIW-24. The groundwater flow direction appears to be primarily southwest on the southeastern side of the
facility building. The groundwater flow direction is southwest south of the building.

Aquifer tests were also performed using limited (in time and in observation points) pumping tests in monitoring wells
MW-3, MW-12, Ivtwl3, MW-22, MW-25, and lvIW-34 to establish the approximate hydraulic conductivity,
transmissivity, and permeability ofthe aquife(0. Another goal ofthe pumping test was to assess potential hydraulic
connections between clustered wells screened within the same aquifer or in different aquifers. The estimated

hydraulic conductivities derived from the pump testing ranged from 10-3 to 10-6 cm/sec, indicating that there is

variation in the hydrogeologic setting at the site. Hydraulic connections between the clustered well pairs were not
observed.

1.2.3 Post-Feasibility Study Activities

In July 2000, the feasibility ofin-situ groundwater treatment of chlorinated hydrocarbons was assessed. The use of
hydrogen and oxygen releasing compounds that can accelerate the removal of dissolved constituents at the site and

provide containment and control of the byproducts that are produced during the in-situ biodegradation process was

proposed. As a result of the conference call on November 8, 2000, the NYSDEC agreed on the proposed in-situ
bioremediation field testing program.

The groundwater remedy elements described in the Record of Decision (NYSDEC,2000) are

groundwater extraction and treatment for the impacted groundwater if in-situ bioremediation is not effective;

The NYSDEC and Universal Instruments have agreed that the remedial action of groundwater extraction and
treatment will only be implemented should the in-situ bioremediation field study fail to demonstrate its effectiveness
in attaining the remedial action objectives for the site.

13022450. doc engineers & scientisls

. replacement and re-routing of the stormwater piping system between the roof drains in the front of the
building and CB-1537 outfall;

o evaluation of in-situ groundwater treatment in areas where the highest concentrations are present to accelerate
groundwater cleanup (in-situ bioremediation field study);
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2. Methods and Procedures

2.1 Baseline and Field Study Groundwater Monitoring and Sampling

An initial baselhe groundwater sampling event was be conducted on all existing monitoring wells and on the newly
installed monitoring points (a total of48 groundwater sampling locations) to establish pre-HRCTM/ORCTM injection
conditions (Figure 2). This baseline groundwater sampling event was performed from September 19 through

September 28, 2001 using the low-flow purging and sampling method. Samples collected from the newly installed
*.tls MW-37 and MW-38, the newly installed monitoring points (MP-l through MP-lOD)r and all existing
monitoring wells were analyzed for SSPL VOCs. Monitoring wells and points that were part of the field study

sampling list (see below) were analyzed for selected inorganic parameters, and selected dissolved gases. An
additional subset ofgroundwater samples that had been collected from 22 selected monitoring wells was analyzed for
metabolic acids (byproducts derived from biodegradation of HRCrM). The protocol for the low-flow purging method
and equipment decontamination followed the requirements described in the Qualiry Assurance Project Plan and its
attachel Field Sampling Plan.

The analytical method used to test the groundwater samples for VOCs was USEPA Method 82608 following
Confiact Laboratory Protocol [CLP] Statement of Work [SOW], document OLM04.2, as modified by the NYSDEC
Analytical Services Protocol (ASP) dated June 2000. The SSPL target VOCs for the site are: teaachloroethene PCE;
trichloroethene (TCE); 1,1,I -trichloroethane (l,1,1-TCA); l,l dichloroethene ( 1,1-DCE); cis- 1 ,2-dichloroethene ( 1,2-

DCE); total 1,2-DCE: l,1-dichlorethane (1,1-DCA); and vinyl chloride. The selected inorganic parameters for
bioremediation monitoring were nitrate, sulfate, sulfide, chloride, dissolved iron, dissolved manganese, and alkalinity.
The dissolved gas target analytes were carbon dioxide, methane, ethane, and ethene. The selected metabolic acids
chosen for analysis were acetic acid, buqric acid, lactic acid, propionic acid, and pymvic acid. The inorganic
parameters, dissolved gases, and metabolic acids were analyzed using various appropriate USEPA methods, SW-846
methods. and ASTM standard methods.

The monitoring well and monitoring point samples that were selected for metabolic acid analysis were: monitoring
wells MW-2, MW-7A, MW-12, IvtW-13, MW-l5, MW-24, MW-25, MW-28, MW-30 through IUW-32, MW-34,
MW-35, MW-37, and MW-38: and monitoring points MP-3D, MP-4, MP-5, MP-6S, MP-6D, MP-8S, and MP-SD.
These particular wells were selected to provide lateral and vertical baseline coverage for areas inside and outside the
plume, including fringe and plume interior locations.

Three bi-monthly groundwater monitoring and sampling events were conducted subsequent to the baseline event.
These bi-monthly events occurred on December 3 through 6, 2001; January 28 through February 1, 2002; and April I
through 5, 2002. The groundwater monitoring, sampling, and analytical methods used during the bi-monthly events
were the same as those used during the baseline event. The bi-monthly events were conducted on the 29 selected
monitoring wells and points specified in the RD Work Plan (BBL, 2001a). The selected monitoring wells and points
are: MW-2, MW-7A, MW-12, MW-13, MW-15, MW-16, MW-24, MW-25, MW-28, MW-30 through MW-32,
MW-34, MW-35, MW-37, MW-38, MP-I, MP.2, MP.3D, MP-4, MP-5, MP.6S, MP-6D, MP.7, MP-8S, MP.8D,
MP-9, MP-10S, and MP-l0D. SSPL VOC, inorganic parameter, dissolved gas, and metabolic acid analyses were
performed on all the groundwater samples collected.

I The new monitoring wells and points were installed between September 24 and October I I, 2002 as part ofGe bioremediation
field study. These monitoring wells and monitoring points were installed to help assess the effectiveness of bioremediation by
providing additional coverage of the saturated zone. The monitoring wells and monitoring points were installed as proposed in
the Remedial Design Work Plan (BBL,200la) using direct push and mud-rotary methods. The locatiom ofthe new monitoring
wells and monitoring points are shown on Figure 2. The geologic log for MW-37 is presented in Appendix A-

BLASLAND, BOUCK & LEE, INC
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During all the groundwater monitoring events, water levels within the monitoring wells were measured with a Solinst
water level meter equipped with a stainless steel probe and measuring tape graduated in engineering units to 0.01 foot.
Groundwater depths and elevation data are presented in Tables 1 through 4.

During all the groundwater sampling events, the sampled monitoring wells and monitoring points were purged with
bladder pumps and Teflon@Jined polyethylene tubing was used to pass groundwater from the pump to the surface
(the tubing that was used has been dedicated for future use to each well that was sampled). Groundwater quality
parameters (pH, dissolved oxygen, conductivity, temperature, turbidity, and oxygen reduction potential) were
measured with an Horiba U-22 water quality instrument with flow-through cell. Groundwater quality data collected
during well purging is contained in Appendices A through D (Volumes II through V).

2.2 HRCrM/ ORCrM lniection

HRCTM was injected into the shallow saturated zone affected by the groundwater plume to begin the bioremediation
field study, to enhance the reductive dechlorination process, thereby decreasing the concentration of dissolved-phase
VOCs. The HRCTM/ORCTM injection program was performed from October 8 through October 18,2001.

The dosing requirement and total mass for the HRCrM and ORCIM was calculated by the manufacturer, Regenesis, as

5 pounds per foot and 4 pounds per foot, respectively. This calculation was based on the size of the test areas
(approximately 1500 square feet each), a contaminated satuated thickness of l0 feet, representative PCE
concentration of 1,200 micrograms per liter (pgll-), and an estimated groundwater velocity of 30 feet per year.

HRCrM with a viscosity of 20,000 centipoise can be injected at flow rates of 3 to l0 gallons per minute (gpm) at
pressures ranging from 200 pounds per square inch gauge (psig) to I,500 psig. ORCrM is usually iryecte.d as a2OVo to
40Vo slwry mixture at a rate of I gpm to 5 gpm using grout pumps. The solids content of the slurry mixture is
dependent upon the permeability of the soil into which it is injected. The acceptable injection pressures for ORCrM
typically range from 100 psig to 500 psig.

HRCrM is used to enhance in-situ biodegradation rates for chlorinated hydrocarbons by fueling anaerobic reductive
dechlorination processes. HRCrM is a sticky gel at room temperature and was pre-heated to a uniform consistency
that produced a liquid that would flow freely. The HRCrM was pre-heated by placing the shipping containers in a
heated water bath. The water in the bath was recirculated through a steam cleaner and kept at a temperature ranging
between 115 degrees and 140 degrees Fahrenheit. The HRCrM temperature was approximately kept between
approximately 90 to 95 degrees Fahrenheit.

ORCTM, which provides oxygen to support the aerobic biodegradation ofchlorinated hydrocarbons, such as DCE, and
vinyl chloride was injected below the plume to address these reductive dechlorination products. Manufactured as a
powder, ORCrM was mixed with water for slurry injection (507o solids) into the saturated zone.

Three testing areas were selected for HRCT' injection (Figure 3) for evaluation of the feasibility of in-situ
bioremediation as a remedial method:

BIASLAND, BOUCK & LE E, INC
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o on site near existing monitoring well MW-24;

. on site near existing monitoring well MW-7A; and

r off site near existing monitoring well MW-28.

The three HRCrM injection areas cover a large extent of the higher concentration areas of COC-affected groundwater.



In addition, an aerobic bio-barrier area in the 25- to 35-foot zone downgmdient of the pilot study area for the
treatment of PCE degradation byproducts, such as DCE and vinyl chloride was selected for injection of ORCrM
(Figure 3). This bio-barrier is designed to cover the off-site treatment area plume edge to prevent further migration of
PCE daughter products. The ORCrM barrier was designed to provide a minimum of a 100-day retention time for
VOCs based on a conservative average groundwater flow velocity of 0.1 ftlday.

Direct push hydraulic equipment, air rotary drilling equipment, and slurry pumps were be used to deliver the reagents
into the subsurface. The injection work was performed by Parratt Wolff, Inc. of East Syracuse, New York over a
period of 9 working days. A total of 5,000 pounds of HRCrM was distributed at 5 lbs/ft within the treatment areas of
the 100 plume area borings. A total of 1,200 pounds of ORCrM was injected at arate of3 to l2lbs/ftalong the barrier
in 30 borings. HRCTM was applied at the site using a combination of air rotary drilling in upper parking lot at the
Universal property) and direct push hydraulic equipment in the lower parking lot and on the Pilot Truck Stop site.
Injection through a steel rod fitted with an inflatable packer was used within the open borehole where air-rotary
drilling techniques were employed. ORCIM was injected at all locations using direct push hydraulic equipment.

BLASLAND, BOUC( & LE E, INC
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3. Baseline Groundwater
Results

Monitoring And Sampling

Groundwater gauging and sampling was conducted on September 19 though September 28, 2001. The depth to
water was gauged at each ofthe 35 groundwater monitoring wells and 13 monitoring points at the site. Groundwater
samples were collected from all existing monitoring wells and monitoring points and analyzed for SSPL VOCs,
inorganic bioremediation parameters, dissolved gas bioremediation parameters, and metabolic acids. During purging,
groundwater was monitored through a flow cell for the field parameters pH, dissolved oxygen, conductivity,
temperature, turbidity, and oxygen reduction potential.

3.1 Groundwater Flow Directions

The water level data was collected over the nine-day sampling period and is summarized in Table l. Groundwater
contours showing the hydraulic gradients and groundwater flow directions for the shallow and intermediate saturated

zone within the glacial till are shown on Figures 4 and 5.

Figure 4 indicates that the groundwater within the upper shallow zone flows toward the southwest with a hydraulic
gradient that ranges from 0.050 to 0.136 fyft. This gradient range is illustrative of the permeability change in the
shallow zone as groundwater moves from the dense, silty and clayey till beneath the Universal property into the sandy

silt and silty sand area found beneath the Pilot Truck Stop. Groundwater seepage velocities calculated for these two
areas show a seepage velocity of 0.06 feet per day beneath the Universal property (area of well MW-7A) and a

seepage velocity of 0. I feet per day beneath the Pilot Truck Stop.

Figure 5 indicates that the groundwater within the intermediate zone flows toward the southwest, as well, with a very
similar hydraulic gradient. There is some minor offset to the groundwater elevation contours between the two parts of
the saturated zone. This is indicative of slight soil composition and aquifer heterogeneties between the upper and
lower parts of the saturated till.

The groundwater flow directions and hydraulic gradients reported above and resulting from the water level
measurements collected during this groundwater sampling event are consistent with groundwater elevation data
previously reported by Shield Environmental in the RI Report (Shield Environmental, 2000).

3.2 Analytical and Field Parameter Results

A summary of the groundwater analytical results for SSPL VOCs is provided in Table 4. A PCE isoconcentration
contour map for the shallow zone during September 2001 is presented on Figure 6. A PCE isoconcentration contour
map for the intermediate zone during September 2001 is presented on Figure 7. Appendix B contains the chain of
custody forms and the laboratory data reports. The complete laboratory data package is presented in Volume II.

After a review of the September groundwater quality data, the following observations were made

The shallow and intermediate parts of the saturated zone within the glacial till have similar groundwater
geochemistry, which is further supporting evidence that they are indeed pan of the same hydrologic water
bearing unit (see Table 6 and Appendix B - Well Purging Sheets).

The shallow and intermediate zones were observed to have predominantly negative moderate redox
potentials. None of the monitoring wells or monitoring points exhibited a redox potential that indicated
oxidizing or aerobic conditions. Overall, both shallow and intermediate zones show reducing conditions
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(Figures 6 and 7). The most negative redox potentials were associated with higher VOC concentration areas

of the plume that are not subject to recharge by oxygen rich surface water and with the former wetlands area

beneath the Pilot Truck Stop. Redox potentials are found on the Well Purging Sheets contained within
Appendix B.

SSPL VOCs were detected within the most of the monitoring wells that previously had defined the
groundwater plume. However, on the margins of the groundwater plume, some ofthe samples collected from
plume fringe monitoring wells had sample results that were below the NYSDEC groundwater standard of 5
pgll- for PCE.

The analytical results from the groundwater samples show the presence of all the major "daughter" products

that result from the breakdown ofPCE. The presence of"daughter products was most noticeable in samples

from the plume fringe wells, where method detection limits were lower.

The analytical results for the dissolved gases showed that methane was detected frequently at trace levels or
higher. Three methane detections were well above trace concentrations. These methane detections came

from plume fringe areas. Ethane was detected in three samples at trace concentrations. Ethene was not
detected in any of the groundwater samples. Carbon dioxide was detected at concentrations that ranged from
l0 mg/L to 630 mglI. (see Table 7).

The selected metabolic acids were not detected, as anticipated, with two notable exceptions in the
groundwater samples from monitoring points MP-6S (acetic acid) and MP-6D (acetic, butyric, lactic, and
propionic acids) where the concentrations were well above what would be considered possible background
levels (see Table 8). We believe the results from the two high results to be outliers or erroneous.

Groundwater sample analytical VOC data sets for the site are available for at least half of the monitoring wells that
extend back to November 1998. However, there are only two sets of analytical VOC data where most monitoring
wells sampled during the September 2001 event are represented. These groundwater anal),.tical data sets are for April
1999 and September 2001. Historical analytical VOC in groundwater data are summarized in Table 21.

A review of the historical VOC data indicates that the COC plume within the shallow and intermediate parts of the
saturated zone within the glacial till has not expanded further downgradient in the last two years, nor has migration of
COCs to the deeper groundwater zone occurred (see Figures 6 and 8, and 9 through I l). Comparison of groundwater
sample results from plume fringe wells that are found in downgradient and sidegradient locations indicates a
shrinking plume. VOCs that represent daughter breakdown products of the parent compounds (for PCE, TCE, and
1,1,1-TCA) are present-

The September 2001 groundwater sampling event2 indicated that differing contaminant conditions existed within the
dissolved-phase plume area from those documented at the completion of the RI phase. In summary the differing
conditions observed to have occurred between early 1998 and September 2001 include:

2 
For the September 2001 groundwater sampling event, newly installed monitoring wellVpoints MP-l and MP-2 were dry. MW-

l8 had a hard obstruction inside the casing just below the measured water level. MP-7, MP-9, and MP-l0S were very muddy
and required additional development. Therefore, these wells/points were not sampled.
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3.3 Discussion

groundwater impacts related to dissolved-phase chlorinated COCs that were oflesser concentrations within
both the shallow and deeper zones of the primary plume areas, as well as, in the adjoining lesser affected
areas because of natural attenuation processes (biodegradation, adsorption, diffirsion) and the elimination of
new source mass;



the present configuration of the dissolved-phase groundwater plume shows that the total area affected has

diminished as compared to the plume shape from two to three years ago, which indicates a shrinking plume
resulting from the mass removal of COCS by natural attenuation;

the detections of VOCs representing the degradation products of PCE along with reduction-oxidation
potentials indicating reducing conditions, which support the conclusion that a favorable environment for in-
situ, enhanced biodegradation of the dissolved-phase groundwater plume exists in the saturated subsurface.

3.4 Data Usability Summary Reports

The groundwater test data reported from the analytical laboratory was reviewed by Environmental Data Quality, Inc.
(EDQI) of Exton, Pennsylvania. Six Data Usability Summary Reports (DUSRs) were prepared by EDQI for sample

delivery groups (SDG) A2Z9l,82291, C2291, G2291, T2291, Ntd Y229l.The DUSRs are presented in Appendix B.
EDQI found the data to be useable for its intended purpose of groundwater monitoring and pilot test evaluation of
enhanced in-situ bioremediation. The data evaluations are summarized below.

The date deliverables were complete for all ofthe SDGs, with the exception ofG229l, where the laboratory
needed to supply a copy of a missing chain-of-custody.

The chains of custody were complete and holding times were met for all analyses in all six SDGs.

All criteria were met and no qualifiers were applied for instrument performance in all six SDGs.

Initial and continuing calibrations criteria were met for SDGs C229I and G2291. SDG A2291had the
continuing calibration precision criterion exceeded for TCE. The TCE results for the groundwater samples
collected from MP-6D, MP-6S, and MW-26 should be considered quantitative estimates. SDG B2291had
the continuing calibration precision criterion exceeded for vinyl chloride, I,l-DCE, trans-l,2-DCE, and
TCE. These VOC results for the groundwater samples collected from MW-17, MW-25, MW-28, MW-32,
MW-34, and MW-35 should be considered quantitative estimates. SDG T229lhad the continuing calibration
precision criterion exceeded for TCE. The TCE results for all the groundwater samples listed in this SDG
(12) should be considered quantitative estimates. SDG Y2291had the continuing calibration precision
criterion exceeded for TCE and PCE. The TCE results for the groundwater samples collected from MW-2,
MW-5, MW-6, and MW-S should be considered quantitative estimates. The PCE results for the
groundwater samples collected from N4W-5, MW-6, and MW-8 should be considered quantitative estimates.

All criteria were met and no qualifiers were applied for laboratory and field blank analysis results, surrogate
compounds, laboratory control sample/blank spike results, and internal standard performance in all six
SDGs.

a

a

All criteria were met and no qualifiers were applied for matrix spike and matrix spike duplicate analyses for
five of the six SDGs. In SDG Y2291 the matrix spike and matrix spike duplicate recoveries from sample
MW-2DL were below the acceptance limits for PCE. The positive result for PCE in the original sample
should be considered a biased low quantitative estimate.

All criteria were met and no qualifiers were applied for qualitative identification for five of the six SDGs. In
SDG C2291 a positive result ot 0.2 pgfi- was reported for vinyl chloride from sample MP-8S. The mass

spectrum for this compound did not match the reference spectrum included in the data package. This
positive result is considered erroneous and was replaced by the quantitation limit for vinyl chloride.

In each SDG some samples were re-analyzed at dilutions for VOCs. The re-analyses were performed
because the responses for some VOCs exceeded the linear range of the GC/MS instrument. In SDG C2291
the TCE result for sample MP-4 should be considered a quantitative estimate because response for this
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compound exceeded the linear range of the GC/MS instrument and the dilution analysis of this sample
resulted in a response for TCE that was below detectable levels. In SDG T2291 sample MW-24 was
initially analyzed at a 1oo-fold dilution because of suspected high levels of target compounds. This raised
the quantitation limits for all other SSPL VOCs. Sample MW -24 was re-analyzed at a 167-fold dilution
because the PCE response in the original analysis exceeded the linear range ofthe GCA4S instrument. The
elevated quantitation limits should be noted when assessing the data from this sample. In SDG Y2291 the
TCE result from sample MW-5 should be considered a quantitative estimate. The TCE response exceeded

the linear range of the GC/lttIS instrument and the dilution analysis resulted in a TCE response below
detectable levels. Also, in SDG Y2291 the PCE result for sample MW-S should be considered a quantitative

estimate because the PCE response exceeded the linear range of the GC/MS inskument. That laboratory did
not re-analyze sample MW-8 at a dilution.

3.5 Conclusions

The lack of COC migration to the deepest groundwater zone (monitored by MW-34) shows that the groundwater

plume has a defined vertical extent. Hydrogeologic cross-sections were prepared that show the groundwater plume as

represented by the September 2001 data in relation to subsurface hydrogeology (Figures 9, 10, and I 1). The lines of
cross-section are shown on Figure 6. Similar groundwater geochemistry shows that the groundwater with the

saturated part of the glacial till functions as one water-bearing unit. Slightly varying upward and downward vertical
heads between the shallow and intermediate zones (coupled with the demonstrated hydrologic connection) represents

advection within the saturated zone that has caused the dissolved VOCs to mix within the water-bearing unit as they

migrated downgradient. The overall negative redox potential within the saturated groundwaterzone and the presence

of daughter breakdown products derived from the parent PCE indicates very favorable conditions for natural

attenuation by reductive dechlorination within an anaerobic envLonment.
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4. HRCrM/ORCTM lnjection Resulfs

Injection of HRCru and ORCrM was accomplished without major deviations from the procedures described within the
RD Work Plan section for In-Situ Bioremdiation Field Study Design. The areas were the injection points were

installed based on field conditions are shown on Figure 4. The amounts of HRCIM and ORCTM product injected at

each location, the number and pattem of injection points, and observations made during the injection process are

summarized below (see also Appendices C [Photographs]and D [Field Notes]).

4.1 Upper Parking Lot

Injection of HRCrM was performed in the MW-24 area within 20 injection points. The Field Study Desigrr called for a

grid pattem of 4 rows of 5 injection points each; however, the design grid paftially ove aid the drainage swale from
the outfall of Catch Basin CB-1547 and the drainage swale along Colesville Road. These areas were inaccessible to

the air-rotary drill rig, which was needed to advance the injection points through the glacial till in this area.

Therefore, the injection point pattem was modified with more points located within the upper parking lot paved area

(see Figure 3). The injection point spacing was kept as close as possible to the prescribed l0 feet. The HRCrM

product was injected through a steel rod that had an inflatable packer mounted. Approximately fifty pounds of lIRCru
was injected into each point for a total of 1,000 pounds injected into the saturated zone in this location.

During injection point drilling using the air-rotary method, airflow pathways within both the unsaturated and saturated

zones were observed connecting some of the injection points and monitoring wells. During drilling at a specific
injection point location, water was observed being blown out of either monitoring well MW-24 or monitoring point
MP-3D, or dust was observed being blown out of a previously completed injection point that had been backfilled.
The air pressure during drilling was approximately 120 pounds per square inch.

Nearby connections to lvlW-z4 were observed originating from one injection point located 10 feet south of the well
and from one injection point 6 feet to the east. A further connection was observed originating from one injection
point 20 feet to the east-northeast. In this specific case water and HRCrM product bubbled out of MW-24's wellhead.
Some injection points drilled in the upper parking lot displayed connections to some other previously completed
points. These connections were sporadic and limited to a maximum of 15 feet from the injection point being drilled.
The pattem of airflow connections was not radial and in many instances existing injection points that were intervening
between the airflow source and the observed connection point did not exhibit the slightest reaction. Overall, the
pattem ofairflow connections trended north-northeast to south-southwest and east-northeast to west-southwest. These

observed airflow connections probably represent some vertical fracturing in the till possibly intersecting with sandier
horizontal soil lenses.

4.2 Lower Parking Lot

Injection of HRCIM was performed in the MW-7A area within 30 injection points. The Field Study Design called for
a grid pattem of 5 rows of 6 injection points each, however, the design grid was located on the steep slope that is
found between the upper and lower parking lots. This area was inaccessible to any type of drill rig without
construction of a horizontal pad. Therefore, the injection point pattern was modified with most points located within
the lower parking lot paved area (see Figure 3). The injection point spacing was kept as close as possible to the
prescribed 10 feet. The pattem was change to 4 rows with the rows containing 9, 8, 8, and 5 injection points from the
top row to the bottom row. The injection points were installed by direct push (24 points) and air-rotary drilling (6

points) methods. The HRCTM product was injected through either the steel direct push rod or through the packer

assembly. Fifty pounds ofHRCrM was injected into each point for a total of 1,500 pounds injected into the saturated
zone in this location.
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The air rotary method was used at six locations for two reasons. First, the drilling rig and crew was available and

second, at three locations very dense clays were encountered that actually bent the direct push rod when rod
withdrawal was attempted. The dense clay lens was encountered to about 5 to 10 feet to the south and east of
monitoring well MW-7A.

4.3 Pilot Truck Stop

Both HRCrM and ORCrM injection points were installed off site within the plume toe area, which is located beneath a

portion of the Pilot Truck Stop property.

4.3.1 HRCrM lnjection

Injection of HRCIM was performed in the lvIW-28 area within 50 injection points. The Field Study Design called for a
grid pattem of 5 rows of l0 injection points each and this pattem was generally followed (see Figure 4). The HRCTM

injection point grid was bent slightly to form an arc that was similar to the arc formed by the ORCrU banier. This
bending resulted in some injection points being slightly closer than 10 feet and others being slight further apart than

l0 feet. The injection points were installed by direct push methods. The HRCIM product was injected through the
steel direct push rod. Approximately fifty pounds of HRCrM was injected into each point for a total of 2,500 pounds
injected into the saturated zone in this location.

4.3.2 ORCrM lnjection

Injection of ORCrM was performed south and west of the MW-28 area within 30 injection points. The Field Study
Design called for a 2 rows of 15 injection points each; however, because of a stormwater sewer line the lo-foot
spacing was increased to l2 or 13 feet at some point locations (see Figure 4). The injection points were installed by
direct push methods. The ORCIM product was injected as a slurry mixture through the steel direct push rod. The
Field Study Design called for forty pounds of ORCrM to be injected into each point for a total of 2,500 pounds
injected into the saturated zone to create the barrier. In the field the total ORCrM mass was distributed as 30 pounds
in 22 holes, 60 pounds in 7 holes, and 120 pounds in one hole. The higher ORCrM mass injection points were located

in the middle ofthe rear row and toward the end ofthe row facing the HRCrM injection area. The injection point with
120 pounds of ORCTM was located 50 feet from the north end of the forward row.

The direct push method worked very easily at all injection point locations in this area.
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5. Field Study Groundwater Monitoring And Sampling
Results

Groundwater monitoring wells in the injection areas have been monitored bimonthly since the I{RCrM/ORCTM

injection. Post-injection groundwater monitoring events were conducted on December 3 through 6,2001, January 28

through February 1, 2002, and April I through 5, 2002. Results of the post-injection groundwaler monitoring events

are presented in sections 5.1 through 5.3.

5.1 December 2001 Groundwater Monitoring and Sampling Event

5.1.1 Groundwater Flow Directions

The water level data was collected over the four-day sampling period and is summarized in Table 2. Groundwater
contours showing the hydraulic gradients and groundwater flow directions for the shallow and intermediate saturated

zone within the glacial till are shown on Figures 12 and 13. Figure l2 indicates that the groundwater within the upper
shallow zone flows toward the southwest with a hydraulic gradient that ranges from 0.063 to 0.135 ft/ft. This gradient

range is illustrative of the permeability change in the shallow zone as groundwater moves from the dense, silty and

clayey till beneath the Universal property into the more sandy area found beneath the Pilot Truck Stop. Figure 13

indicates that the groundwater within the intermediate zone flows toward the southwest, as well, with a very similar
hydraulic gradient. The minor offset to the groundwater elevation contours between the two parts of the saturated

zone that was previously observed is still evident.

The groundwater flow directions and hydraulic gradients reported above and resulting from the water level
measurements collected during this groundwater sampling event are consistent with groundwater elevation data
previously reported by Shield Environmental in the RI Repon (Shield Environmental, 2000) and as observed during
the baseline groundwater monitoring and sampling event (see Section 3.1).

A summary of the groundwater analytical results for SSPL VOCs is provided in Table 9. A PCE isoconcentration
contour map for the shallow zone during December 2001 is presented on Figure 14. A PCE isoconcentration contour
map for the intermediate zone during December 2001 is presented on Figure 15. Appendix E contains the chain of
custody forms and the laboratory data reports. The complete laboratory data package is presented in Volume III.

After a review of the December groundwater quality data, the following observations were made.

The shallow and intermediate parts of the saturated zone within the glacial till have similar groundwater
geochemistry as observed previously (see Table l0 and Appendix E - Well Purging Sheets).

The shallow and intermediate zones were observed to have predominantly moderate negative redox
potentials, which is consistent with the baseline data. None of the monitoring wells or monitoring points
exhibited a redox potential that indicated oxidizing or aerobic conditions. Overall, both shallow and
intermediate zones show reducing conditions. The most negative redox potentials were associated with lower
VOC concentration areas of the plume, such as the plume fringe and plume center, that are not subject to
recharge by oxygen rich surface water, and with the former wetlands area beneath the Pilot Truck Stop.
Redox potential for December 2001 is found on the Well Purging Sheets contained in Appendix E.
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SSPL VOCs were detected within groundwater samples collected from monitoring wells within the
boundaries of the delineated groundwater plume. On the margins of the groundwater plume samples

collected from plume fringe monitoring wells had sample results that werejust above orbelow the NYSDEC
groundwater stnndard of 5 pgll. for PCE.

The analytical results for the dissolved gases showed that methane was detected frequently at trace levels or
higher. One methane detection was well above trace concentration. Ethane was detected in seven samples at

trace concentrations. Ethene was not detected in any of the groundwater samples. Carbon dioxide was

detected at concentrations that ranged from 10 mgll- to 610 mg/L (see Table l l).

The metabolic acids were not detected with one exception. The exception was the groundwater sample from
monitoring point MP-8S, which had propionic acid detected at 6.8 mgll (see Table 12).

a

5.2 January 2002 Groundwater Monitoring and Sampling Event

5.2.1 Groundwater Flow Directions

The water level data was collected over the five-day sampling period and is summarized in Table 3. Groundwater
contours showing the hydraulic gradients and groundwater flow directions for the shallow and intermediate saturated
zone within the glacial till are shown on Figures l6 and 17. Figure l6 indicates that the groundwater within the upper
shallow zone flows toward the southwest with a hydraulic gradient that ranges from 0.044 to 0.143 fl/ft. This gradient
range is illustrative of the permeability change in the shallow zone as groundwater moves from the dense, silty and
clayey till beneath the Universal property into the more sandy area found beneath the Pilot Truck Stop. Figure 17

indicates that the groundwater within the intermediate zone flows toward the southwest, as well, with a very similar
hydraulic gradient. The minor offset to the groundwater elevation contours between the two parts of the saturated
zone remains in evidence.

The groundwater flow directions and hydraulic gradients reported for this groundwater sampling event were very
consistent with the temporal data set from previously collected groundwater levels.

5.2.2 Analytical and Field Parameter Results

A summary of the groundwater anal)'tical results for SSPL VOCs is provided in Table 13. A PCE isoconcentration
contour map for the shallow zone during January 2002 is presented on Figure 18. A PCE isoconcenration contour
map for the intermediate zone during January 2002 is presented on Figure 19. Appendix F contains the chain of
custody forms and the laboratory data reports. The complete laboratory data package is presented in Volume IV.

After a review ofthe January groundwater quality data, the following observations were made.

The shallow and intermediate parts of the saturated zone within the glacial till have similar groundwater
geochemistry, which is further supporting evidence that they are indeed part of the same hydrologic water
bearing unit (see Table 14 and Appendix F - Well Purging Sheets).
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. The analytical results from the groundwater samples show the presence of all the major "daughter" products
that result from the breakdown of PCE. The presence of "daughter" products was most noticeable in samples

from the plume fringe wells, where method detection limits were lower.



As observed during the September and December 2001 groundwater monitoring, the shallow and

intermediate zones had predominantly moderate negative redox potentials. None of the monitoring wells or
monitoring points exhibited a redox potential that indicated oxidizing or aerobic conditions. Overall, both
shallow and intermediate zones show reducing conditions. The most negative redox potentials were

associated with lower VOC concentration areas ofthe plume, such as the plume fringe and plume center, that
are not subject to recharge by oxygen rich surface water, ald with the former wetlands area beneath the Pilot
Truck Stop. Redox potential for January 2002 is found on the Well Purging Sheets in Appendix F.

SSPL VOCs were detected within groundwater samples collected from monitoring wells within the
boundaries of the delineated groundwater plume. On the margins of the groundwater plume samples

collected from plume fringe monitoring wells had sample results that werc just above orbelow the NYSDEC
groundwater standard of 5 pgll- for PCE. Within the source area, a rise in PCE concentrations from the
September and December sampling events was observed (the increase has been attributed to the HRCrM
injection process, see Section 5.4 for a more detailed explanation).

The analytical results from the groundwater samples show the presence ofall the major "daughter" products

that result from the breakdown of PCE. As before, the presence of "daughter" products was most noticeable

in samples from the plume fringe wells, where method detection limits were lower.

The analyical results for the dissolved gases showed that methane was detected in six samples at trace levels

or higher. Two methane detections were well above fface concentrations. Ethane was detected in two
samples slightly above trace concentrations. Ethene was not detected in any of the groundwater samples.

Carbon dioxide was detected at concentrations that ranged from 38 mg/L to 670 mgll- (see Table l5).

The metabolic acids were not detected with two exceptions. The exception were the groundwater samples

from monitoring wells MW-28 and MW-31, which had lactic and propionic acids detected (see Table l6).

a

5.3 April 2002 Groundwater Monitoring and Sampling Event

5.3.1 Groundwater Flow Directions

The water level data was collected over the five-day sampling period and is summarized in Table 4. Groundwater
contours showing the hydraulic gradients and groundwater flow directions for the shallow and intermediate saturated
zone within the glacial till are shown on Figures 20 and 21. Figure 20 indicates that the groundwater within the upper
shallow zone flows toward the southwest with a hydraulic gladient that ranges from 0.060 to 0.167 ftlft. This gradient
range is illustrative of the permeability change in the shallow zone as groundwater moves from the dense, silty and
clayey till beneath the Universal property into the more sandy area found beneath the Pilot Truck Stop. Figure 21
indicates that the groundwater within the intermediate zone flows toward the southwest, as well, with a very similar
hydraulic gradient. The minor offset to the groundwater elevation contours between the two parts of the saturated
zone remains and is probably a permanent feature of the hydraulic system.

The groundwater flow directions and hydraulic gradients reported for this groundwater sampling event were very
consistent with the temporal data set from previously collected groundwater levels.

5.3.2 Analytical and Field Parameter Besults

A summary ofthe groundwater analytical results for SSPL VOCs is provided in Table 17. A PCE isoconcentration
contour map for the shallow zone during April 2002 is presented on Figure 22. A PCE isoconcentration contour map
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The shallow and intermediate parts of the saturated zone within the glacial till have similar groundwater
geochemistry, which is further supporting evidence that they are indeed part of the same hydrologic water

bearing unit (see Table 18 and Appendix G - Well Purging Sheets).

As observed during the September and December 2001, and January 2002 groundwater monitoring, the
shallow and intermediate zones had predominantly moderate negative redox potentials. None of the
monitoring wells or monitoring points exhibited a redox potential that indicated oxidizing or aerobic
conditions. Overall, both shallow and intermediate zones show reducilg conditions. The most negative redox
potentials were associated with lower VOC concentration areas ofthe plume, such as the plume fringe and
plume center, that are not subject to recharge by oxygen rich surface water, and with the former wetlands area

beneath the Pilot Truck Stop. Redox potential for April 2002 is found on the Well Purging Sheets contained
in Appendix G.

SSPL VOCs were detected within groundwater samples collected from monitoring wells within the
boundaries of the delineated groundwater plume. On the margins of the groundwater plume samples

collected from plume fringe monitoring wells had sample results that werejust above or below the NYSDEC
groundwater standard of 5 pgll- for PCE. Within the source area PCE concentrations did not appear to rise
from the January 2002 sampling event, but the area covered by the 1,000 pgll- increased (the increase has

been attdbuted to the HRCIM injection process, see Section 5.4 for a more detailed explanation). In contrast

the toe of the plume appeared to have retreated slightly (see Figure 23).

The analytical results from the groundwater samples show the presence ofall the major "daughter" products

that result from the breakdown of PCE. The presence of "daughte/'products was most noticeable in samples
from the plume fringe wells, where method detection limits were lower.

The metabolic acids were not detected with two exceptions. The exception were the groundwater samples
from monitoring wells MW-28 and MW-31, which had laclic and propionic acids detected (see Table 20).

5.4 Discussion

The field study data generated from the December 2001, January 2002, and April2002 groundwater sampling events
was compared to the historical data set and evaluated for evidence ofbio-attenuation. Historical analyical VOC and
inorganic parameter data are summarized in Tables 2l and 22.

The Iines of evidence checked included the following:

1. Decreasing concentration trend for PCE

2. Increasing concentration trend for PCE daughter (breakdown) products
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for the intermediate zone during April 2002 is presented on Figure 23. Appendix G contains the chain of custody
forms and the laboratory data reports. The complete laboratory data package is presented in Volume V.

After a review of the April groundwater quality data, the following observations were made.

o The analytical results for the dissolved gases showed that methane was detected in I 1 samples at tmce levels
or higher. One methane detection was above trace concentrations. Ethane and ethene were not detected in
any of the groundwater samples. Carbon dioxide was detected at concentrations that ranged from 17 mg/L to
580 mg/L (see Table l9).



3. Increasing ratio of daughter products to PCE

4. Decreasing oxygen reduction potential (ORP) and or low ORP

5. Increasingalkalinity

6. Increasing methane, ethane, and ethene concentrations

7. Increasing dissolved carbon dioxide

8. Plume stability (no significant horizontal or vertical migration outside the starting boundaries)

The interpretation of each of these lines of evidence is as follows:

l. Decreasing PCE concentrations indicate mass removal from the system or mass transformation into daughter
(breakdown) products

2. Increasing concentration trends ofdaughter products indicate mass transformation ofPCE through biological
and/or chemical degradation

3. Increasing the ratio of daughter products to PCE indicates that PCE is being degraded and that no new
dissolved PCE mass is being added to groundwater or the degradation is occuning faster than dissolved PCE
mass is added to groundwater

4. Decreasing ORP indicates that conditions are becoming more anaerobic and more favorable to reductive
dechlorination of PCE, TCE, and the DCE compounds, and low ORP, below 150 millivolts, indicates
conditions are optimal for reductive dechlorination

5. Increasing alkalinity indicates consumption of carbon dioxide by calcium or magnesium in the groundwater
system (an indirect indication of increased carbon dioxide in groundwater)

6. Increasing methane, ethane, and ethene concentrations indicate the PCE degradation process is reaching its
endpoint

7. Increasing carbon dioxide concentrations indicate that the PCE degadation process has gone to completion

8. Plume stability indicates that PCE mass is being degraded faster than migration processes are occurring

The three field study groundwater sampling events indicate that the lines of evidence for biodegradation of PCE in
groundwater beneath the site are primarily positive. In summary the observed groundwater conditions from the field
study data include:
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A review of the SSPL VOC data indicates that the COC plume within the shallow and intermediate parts of the
saturated zone within the glacial till did not expanded further downgradient during the field study period, nor did
migration of COCs to the deeper groundwater zone occur (see Figures 14 and 15, l8 and 19, and 22 and 23).
Comparison ofgroundwater sample results from plume fringe wells that are found in downgradient and sidegradient
locations indicates a shrinking plume. VOCS that represent daughter breakdown products of the parent compounds
(for PCE, TCE, and DCE compounds) are present.



Decreasing PCE trends in some plume fringe areas, but increasing PCE trends at the source area and the
"hotspot" beneath the Pilot Truck Stop;

Increasiag concentrations ofPCE daughter products (where laboratory detection limits allow these products

to be detected);

Increasing ratios of daughter products to PCE, most dramatically seen in plume fringe well sample results
(see Figures 28 through 39);

A general decrease in ORP values through time, although an increase in ORP was observed in the toe of the
groundwater plume;

A general increase in alkalinity values within the plume;

Sporadic detections of methane, ethane, and ethene;

Elevated concentrations of carbon dioxide in some of the groundwater samples; and

Plume dimensions that have remained steady

The increasing concentration trend for PCE in the source area, directly downgradient of the source area, and at the
"hotspot" beneath the Pilot Truck Stop corresponds to the areas where HRC was injected into the saturated zone.

This observation resulted in inquires to the manufacturer ofHRC, Regenesis, to check if this had occurred at other

sites where HRC was injected in source areas. Regenesis provided information to BBL that indicates IIRC injection
can cause new contaminant mass to enter groundwater by desorbing contaminants from aquifer material and by
freeing micro-droplets of contaminant from tight pore spaces. The desorption occurs through a surfactant effect and

the release of separate phase contaminant results from vibration of aquifer soils generated by the injection process (see

Appendix H for copies of case studies provided by Regenesis).

The groundwater test data reported from the anal)'tical laboratory was reviewed by EDQI ofExton, Pennsylvania. Six
DUSRs were prepared by EDQI, one each for SDGs J2291 andK229l (December 2001) sampling event, P2291 and

QQ229l (January 2002 sampling event), and QX2291 and QY2291 (April 2002 sampling event). The DUSRs are
presented in Appendices E, F, and G. EDQI found the data to be useable for its intended purpose of groundwater
monitoring and pilot test evaluation of enhanced in-situ bioremediation of groundwater. The data evaluations are

summarized below:

. The date deliverables were complete for all of the SDGs.

. The chains of custody were complete and holding times were met for all analyses in all six SDGs.
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The increasing concentrations of daughter products and the increasing ratios ofdaughter products to PCE observed
from the analytical data shows that PCE is undergoing degradation. The ORP values detected since September of
2001 show that overall groundwater conditions are naturally within the range where reductive dechlorination can

occur and that in many areas of the plume ORP values are close to or in the optimal range for reductive
dechlorination. Detections of the dissolved hydrocarbon gases (methane, ethane, and ethene) above background
concentrations, increased alkalinity values, and elevated dissolved carbon dioxide also are positive indicators for
biodegradation of PCE and its daughter products.

5.5 Data Usability Summary Reports



. All criteria were met and no qualifiers were applied for instrument performance in all six SDGs.

o Initial and continuing calibrations criteria were met for SDG K2291. These criteria were not met for all
SSPL VOCs in the other SDGs. SDGJ2291had the continuing calibration precision criterion exceeded for
PCE. The PCE results for groundwater samples MP-4, MP-5, MW-2, MW-16, and MW-24 should be

considered quantitative estimates. SDG P2291had the continuing calibration precision criterion exceeded for
PCE. The PCE results for groundwater samples MP-2, MW-24, and DUP-I should be considered
quantitative estimates. SDG QQ2291had the continuing calibration precision criterion exceeded for PCE.

The PCE results for groundwater samples MP-10S, MW-28, and MW-34 should be considered quantitative

estimates. SDG QX2291had the continuing calibration precision criterion exceeded for TCE and PCE. No
results were reported for TCE. The PCE results for the groundwater sample collected from MP-6S should
be considered a quantitative estimate. SDG QY 2291 had the continuing calibration precision criterion
exceeded for TCE and PCE. The TCE and PCE results for groundwater samples MP-7 and MP-9 should be

considered quantitative estimates.

o Qualifiers were applied for positive laboratory and field blank analysis results in each of the six SDGs. In
SDG J2291 sample results for trans-l,2-DCE (MW-13, MW-16, MW-24) and PCE (MP-6D, MW-l5) were

qualified as qualitatively invalid because of the presence of these compounds in the associated laboratory
method blanks. In SDG K229I sample results for PCE (MP-10D, MW-32, MW-34, MW-35) were
qualified as qualitatively invalid because of the presence of these compounds in the associated laboratory
method blanks. InSDGP2291 sample results forTCE (MP-14, MW-24) and PCE (MW-12) were qualified
because as qualitatively invalid because of the presence of these compounds in the associated laboratory
method blanks. In SDG QQ229l sample results for TCE (MP-8D, MP-I0S) and PCE (MP-SD) were
qualified because as qualitatively invalid because of the presence of these compounds in the associated

laboratory method blanks. In SDG QX229l sample results for trans-l,2-DCE (DtlP-l), TCE (MP-3D,
MW-2, MW-12, MW-13, MW-l5, MW-32), and PCE (MP-3D, MP-6D, MW-30, MW-32) were qualified
because as qualitatively invalid because of the presence of these compounds in the associated laboratory
method blanks. In SDG QY229l sample results for trans-1,2-DCE (DUP-3, MP-8S, MW-31) and PCE
(MP-SD, N,IW-IOD) were qualified because as qualitatively invalid because of the presence of these

compounds in the associated laboratory method blanks.

. All criteria were met and no qualifiers were applied for surrogate compounds, laboratory control
sample/blank spike results, and internal standard performance in all six SDGs.

. All criteria were met and no qualifiers were applied for matrix spike and matrix spike duplicate analyses for
five of the six SDGs. In SDG P2291 the matrix spike and matrix spike duplicate recoveries from sample
MW-13 were below the acceptance limits for PCE. The positive result for PCE in the original sample
should be considered a biased low quantitative estimate.

o Evaluation offield duplicates results in SDG J2291 indicated that the relative percent difference (RPD) for
cis-I,2-DCE, TCE, and PCE between DUP-2 and sample MW-38 exceeded 20 percent. Within the same

SDG, the RPD between the duplicate results (DUP-I) and the original sample (MW-l3) were acceptable.

o All criteria were met and no qualifiers were applied for qualitative identification for five of the six SDGs. ln
SDG P2291 a positive result of 3 pgll- was reported for 1,1,1-TCE from sample MP-4. The mass spectrum
for this compound did not match the reference spectrum included in the data package. This positive result is
considered enoneous and was replaced by the quantitation limit for the compound.

o [n each SDG some samples were re-analyzed at dilutions for VOCs. The re-analyses were performed
because the responses for some VOCs exceeded the linear range of the GC/MS instrument. In SDG J2291
samples MW-25 and MW-38 were analyzed at initial dilutions because of suspected high levels of target
compounds. The resulting elevated quantitation limits should be noted when assessing the data from these
samples. Eleven other samples from this SDG were re-analyzed at various dilutions and the dilution results
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are reported for the specified SSPL VOCs. In SDG K2291 samples MP-7, MP-9, and MW-37 were initially
analyzed at dilution. The resulting elevated quantitation limits for all other SSPL VOCs should be noted
when assessing the analytical results from these samples. In SDG P2291, six samples were analyzed at an

initial dilution (DUP-2, MP-4, MP-5, MP-6S, MW-7A, and IvtW-38). The resulting elevated quantitation
limits should be noted when assessing the data from these samples. Six other samples from SDG P2291
were re-analyzed at various dilutions and the dilution results are reported for the specified SSPL VOCs. In
SDG QQ291, sample MP-8S was re-analyzed at a 6.2-fold dilution for PCE. The dilution result is reported.
In SDG QX229l, sample MW-37 was initially analyzed at a dilution factor of 2.5. The resulting elevated
quantitation limits for all SSPL VOCs should be noted when assessing the analytical results from this
sample. Nine other samples from SDG QX2291 were re-analyzed at various dilutions and the dilution
results are reported for the specified SSPL VOCs. InSDGQY229l samples MP-SS, MW-25, and MW-28
were initially analyzed at dilution. The resulting elevated quantitation limits for all other SSPL VOCs
should be noted when assessing the analytical results from these samples.

5.6 Conclusions

The continued lack of COC migration to the deepest groundwater zone (monitored by MW-34) shows that the
groundwater plume is confined vertically. The SSPL VOC data collected during the field study period show that the
plume geometry illustrated on the hydrogeologic cross-sections representing the September 2001 data in relation to
subsurface hydrogeology (Figures 9, 10, and I I ) is consistent and is a valid conceptual model. Similar groundwater
geochemistry shows that the groundwater with the saturated part ofthe glacial till functions as one water-bearing unit.
Continued slightly varying upward and downward vertical heads between the shallow and intermediate zones
(coupled with the demonstrated hydrologic connection) shows advection within the saturated zone continues to mix
the dissolved VOCS within the water-bearing unit as they migrate downgradient.

The limitation ofthe increashg concentrations ofPCE to within the HRC injection areas coupled with the sporadic
detections ofthe metabolic acids (HRC byproducts) clearly shows that the linear and advective transport ofCOCs in
this groundwater system is very slow. This is a direct function of aquifers overall low hydraulic conductivity and the
continuing natural attenuation at the plume edges.

The overall negative redox potential within the saturated groundwater zone, the presence of daughter breakdown
products derived from the parent PCE, increased concentrations and ratios ofthe daughter products, and detections of
methane, ethane, and ethene indicate not only very favorable conditions for natural attenuation by reductive
dechlorination within an anaerobic environment, but strong evidence that the process of reductive dechlorination is
actually taking place. Because PCE and the daughter products are being degraded effectively, the COC plume has

become limited in areal extent to its present size and will begin to shrink when the COC degradation rates exce€d the
rate at which PCE desorbs from aquifer soils. Our interpretation of the available date indicates that plume shrinkage
should occur once adsorbed PCE has been completed desorbed from aquifer soils.

As indicated by the pilot study to-date, the enhanced natural attenuation ofPCE in groundwater at this site is a viable
and effective means of groundwater remediation at this site.
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6. Remedial Action Proposals

6.1 Groundwater Femedial Action

The remedial action for groundwater that was selected in the ROD is groundwater extraction and treatment. An
evaluation of the supplemental in-situ groundwater treatment through enhanced bioremediation within the higher
COC concentration areas of the groundwater plume was approved in the NYSDEC. This measure was approved to
determine if this would be the solution to shorten the duration ofthe groundwater cleanup.

Enhanced in-situ bioremediation as approved in the ROD and described in the Remedial Design Work Plan (BBL,
2001a) was implemented and has undergone evaluation. The evaluation has been presented in the preceding sections

of this Bio-Pilot Field Study Status Report.

As described in the Remedial Design Work Plan (BBL, 2001a), assessment of in-situ bioremediation as the sole

remedy for treating the impacted groundwater at the site would be evaluated from the field study results according to

the fol lowing performance evaluation criteria:

decrease in PCE and TCE concentrations in monitoring wells located within the treatment zones and

immediately downgradient;

reduction of all COC concentrations in monitoring points downgradient of the ORCrM biobarrier to below
SCGs;

favorable reducing environment, indicated by Redox potential and specific electron acceptors:

presence of gaseous products such as methane, ethane, and ethene; and

stability of the dissolved-phase PCE plume after the treatment

These performance criteria were based on the then current understanding of the site conditions and contaminant
profiles.

This Bio-Pilot Field Study Status Report has clearly shown the reductive dechlorination of PCE and its daughter
products is occurring- A favorable reducing environment, as shown by Redox potential, exists. The dissolved gas

products from the final dechlorination of the COCs are present. The areal and vertical extents of the dissolved-phase
PCE plume are stable. The reduction of COC concentrations in downgradient monitoring points to below SCGs is
underway. The case studies provided by Regenesis indicate that once the new PCE mass added to the plume from the
HRC injection process is assimilated decreasing PCE and TCE trends will become evident.

Based on the field study results to-date, in-situ enhanced bioremediation is performing well for goundwater
remediation at the site. The data show that:

l. It will achieve the groundwater remediation objectives stipulated in the ROD more effectively (two prior
groundwater extraction efforts [an interim remedy and a pilot program] have already demonstrated that
groundwater extraction is not an effective approach within the source area at the site);

2. The subsurface environment is conducive to bioremediation of the COC plume, which was akeady occurring
prior to our enhancement efforts;
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6.1.1

The COC plume is stable and groundwater transport processes are extremely slow within the source area; and

A contingency plan has been approved to provide containment in the event that in-situ bioremediation ceases

to be an effective remediation approach.

Enhanced Bioremediation Monitoring Program

A groundwater monitoring program was developed for the purpose ofevaluating the performance ofenhanced in-situ
bioremediation of the groundwater plume. The groundwater monitoring progmm was detailed in the Remedial
Design Work Plan and approved by the NYSDEC. As part of the groundwater monitoring program an initial round of
groundwater sampling ofCOCs and bioremediation parameters was conducted prior to the installation ofthe IIRC
and ORCrM materials to establish the baseline conditions. This groundwater sampling event is discussed in this report
in Sections 3.

Following the injection of the HRCIM and ORCTM materials, monitoring of selected wells was begun. Three bi-
monthly groundwater sampling events were conducted to validate the effectiveness of the in-situ bioremediation.
Periodic groundwater samples are taken from the following locations:

. an upgradient location to determine the background groundwater conditions;

o inside the treatment area;

. an appropriate distance downgradient ofthe treatment arca to identify potential residence time requirements
for complete biodegradation, the chemical flux, and biodegradation performance; and

o a downgradient compliance point to confirm that off-site migration is not occurring.

The monitoring program employed low-flow sampling techniques and included the measurement ofthe following
field/laboratory parameters for the IIRC treatment areas:

o all COCs (using USEPA Method 8260);

o bioremediation field redox par:rmeters: pH, temperature, redox potential, dissolved oxygen;

o bioremediation laboratory redox parameters: nitrate, sulfate, sulfide, chloride, dissolved iron(Il), dissolved
manganese, and alkalinity;

. dissolved gas end-products: carbon dioxide, methane, ethane, and ethene; and

o metabolic acids products.

The ORCrM treatment area was monitored for field redox parameters, temperature, pH, and dissolved oxygen

The analytical procedures used to analyze the COCs were consistent with the previously approvel Quality Assurance
Project Plan (QAPP) included in the Remedial Investigation/Feasibility Study Work PIan (Shield Environmental,
1998) for the site.

Based on our evaluation of the COC plume, we recommend that the above monitoring program be revised by
reducing the monitoring frequency and dropping some ofthe analytical requirements. As discussed in the sections
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above, the plume is stable and COC transport mechanisms are slow. Given the effon required for each sampling
event, the benefit of quarterly sampling versus semi-annual sampling is not apparent. We believe that at this point in
time semi-annual monitoring will provide sufficient temporal coverage of changes to the COC plume.

We recommend that semi-annual sampling replace the quarterly frequency. We recommend that the metabolic acids
be dropped because the information they provide at this point is duplicated by the other analytical parameters. We
recommend that monitoring points MP-l and MP-7 be dropped from the monitoring program. MP-l has been dry
since installation and it's casing apparently ends 2 to 3 feet above high groundwater levels. MP-7 is close to a
number of other monitoring points and is providing redundant coverage.

We propose that dissolved gas (methane, ethane, ethene, and carbon dioxide) analysis be limited to monitoring wells
MW-24 and MP-3D (MW-24 HRC Field Test Area), MP-4 and MP-6S (MW-7A I{RC Field Test Area), and MP-7
and MP-8S (MW-25 HRC Field Test Area) because these are near the source areas and "hot spots". Outside of these

areas, the SSPL VOC concentrations are low enough that the related concentrations of the dissolved gases will be
t)?ically to low to detect.

The changes described above are summarized in the table shown below

TABLE . MONITORING PROGRAM FOR ORCTI' AND HRCTU TREATMENT ZONES

TreatmeEt Zone N{onitoring wells Sampling Frequency Analysis Parameters
MP-l (delete)

MP-2
MP.3D
MW-15
MW-24
MW-12
MW-13
MW-16

All COCs
Bioremediation Fieid Redox Parameters

Bioremediation Lab Redox Parameters

MW'7A (HRCrll) MW-2
MP-4
MP-5
MP-6S
MP-6D
MW.7A.
MW-38

Semi-Annual All COCS

Bioremediation Field Redox Parameters

Bioremediation l,ab Redox Parameters

MW-25 (HRCTM) MP-7 (delete)

MP-8S
MP.8D
MW-25
MW-28
MW 34

Semi-Annual All COCS

Bioremediation Field Redox Parameters

Bioremediation Lab Redox Parameters

Barrier (ORCrr) MP9
MP-l0s
MP-IOD
MW-30
MW-31
MW-32
MW-35
MW-37

r Semi-Annual All COCs
Bioremediation Field Redox Parameters
Bioremediation llb Redox Parameters

We recommend that a baseline groundwater sampling event (limited to the analysis parameters in the table above) be
performed in September 2002 for comparison to the original September 2001 baseline groundwater sampling event.
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6.1.2 GroundwaterContingencyPlan

A Groundwater Contingency Plan was submitted to the NYSDEC in Febru ary 2002 (BBL,2O02) as described in the
RD Work Plan. The remedial action of goundwater by extraction and treatment as described in the Groundwater
Contingency Plan will only be implemented in the event that the in-situ bioremediation of groundwater fails to
demonstrate its effectiveness in attaining the remedial action objectives for the site.
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TABLE I

GROUIIDWATER ILEVATION DATA (SEPTEMBER 2OOI)

Former Dover Electronics Site

Kirkwood, New York

Monitoring
Well

Top of
Casing

(ft.)

Dissolved
Oxygen
(me/L,

Depth to
Water

(ft)

Groundwater
Elevation

(ft)

Total
Depth
(ft)

Screened

Int€n'al
(ft)

Water
Bearing

Unit

MW.2
MW-3
M$/ 5

MW-6
MW.7A
MW-8
MW-9
MW-I1
MW- l2
MW-13
MW-14
MW-15
MW-16
MW-17
MW-18
MW-19
MW"20
MW-2 r

MW-22
MW-23
MW-24
MW-25
MW-26
MW-27
MW-28
MW-29
MW-30
MW-l I
MW-32
MW-33
MW-34
MW-35
MW-36
MW-37
MW-38
MP.I
MP.2

MP-3D
MP.4
MP.5

MP.6S
MP.6D
MP-7

MP.8S
MP.8D
MP.9

MP,IOS
MP.IOD

863.28
859.16
864.68
863.61
882.'t 4

899.42
923.94
9 r8.87
9t?.31
9t2.14
915.40
899.38
878.8?
859.29
860.71

859.59
858.94
883.22
861.62
916.62
907.66
851.s2
859.04
860.01

859.09
9t't.41
862.15
858.6
861.l8
863.64
857.l4
857.14
857.19
858.t0
862.20
912.63
9l1.00
910.59
883.65
881.97
87 5.61
873.83
857.08
a57.72
857.77
85'7.34

857.6
857.58

9121200t
9t20/2001
9t2tD00t
9t2t/2001
9t20t200t
9t2v2001
9 9t200t
9^9t2001
9/r812001
9t20t200t
949t2001
9/2612001

9t20t2001
9/2512001

9/26/2001
9t24t2001
9/2612001

9/2612001

9/20t2001
9t19t200t
9t20t2001
9/25t2001

9/24t2001
9t26t2001
9t25t2001
9/!9/2001
9t26t2001
9t26t2001
9/25t2001
9/2612001

9t25t2001
9t25t2001
9t26/2001
9t28/2001
9t28t200t
9127 t2001
9/21t2001
9t28t2001
9/2112001

9/2712001
9/24t2001
9/24t2001
9t27 t2001

9t21t2001
9127 /2001
9127 /200t
9t2't /2001
9t271200t

0

0.04
0
0

5.62
6.35

|.45
1.68

0

0.l7
0

0

0

0

0

0.89
0
0

2.84
0.28
Ll

0.83

0.67
3.36
0.31

0
0
0
0

0.2

0
l.3l
5.05

8.94

0.88

3.2
0.15

0

8.96
t0.42
L4I

0.61

tl.97
8.1

12.05

3.28
1.26

29.27
47.95

41.98
40.38

4t.43
31.57

22.4t
15.31

DRY
15.59

I t.28
26.33

6.7
40.13

36.46
t4.37
r5.63
14.68

14.29

43.49

14.9

14.58

13.9

t4.82
9.s6
14.26

13.96

t5.32
9.12
39.',t8

43.21

39.32

t 0.I
12.89

13.44

9.33

13.83

14.5

12.84

13.88

14.3

85t.31
851.06
852.63

860.39
875.48

870.l5
875.99
876.89
871.93

878.94
873.97
867.81

856.46
843 98

844

847.66
856.89
854.92
875.89
871.2

843.15

843.41

845.33

844.8

813.92
847.85

a44.01
841.28

848.82
847.58
842.88
843.23

842.78

853.08

872.85

861.19
87 | .27

873.55

869.08
862.23

864.5

843.25
847.3

844.93

843.46

813.28

16.38

t4.21
2t.1

34.61

t6.2
59.1I
59.73

61.45

72.29
48.28
12.08
45.16

30.6
20
l8

18.94

23.45
40.39
2t.33
49.12

44.65

39.81

28.03
26.6'7

25.84
49

2t.05
24.1

23.3

22.47
58.62

36.98

22.t3
36.52

25.27
41.48
44.83

56.14

27.85
24.14

24.18

49.61

18.07

23.61

54.7 s

t7.39
20.58

s6.21

5-15
5-15
5-20
l5-35
'l-11

30-60
30-60
52-62
63-'t3
39-49
62-',12

36-46
r8-28
8-18
8-18
8-18
t4-24
3l-41
t7-22

40.5-50.5
35-45
34-39

22.5-2t.5
16.5-26.5

t5-25
39-49
t5-25
t3-23

t5.l-25.1
l5-25
53-58
32-31
t4-24
3l-36
20-25
3l-41
34-44
46-56
t7-21
t4-24
t4-24
39-49
8-18
t3-23
44-54
7-t7
l0-20
46-s6

Shallow
Shallow
Shallow

Intermediate
Shallow

Intermediate
Shallow

Intemediate
lotermediate

Shallow
Intermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Intermediate
Intermediate

Shallow
Shallow

Intermediate
Intermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Deep
Intermediate

Shallow
Intermediate
lntermediate

Shallow
Shallow

Intermediate
Shallow
Shallow
Shallow

lntermediate
Shallow
Shallow

lntermediate
Shallow
Shallow

Intermediate
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TABLE 2

GROUNDWATER ELEVATION DATA (DECEMBER 2OOT)

Former Dover Electronics Site
Kirkwood, New York

Monitoring
Well

Top of
Casing

(ft.)
Date

Dissolved
Oxygen
(I'JdL\

Depth to
Water
(ft)

Groundwater
Elevation

(ft)

Total
Depth
(ft)

Screcned

Interval
(n)

Water
Bearing

Unit

MW-2
Mw'3
MW-5
MW-6

MW-7A
MW-8
MW-9
MW-ll
MW-12
MW-13
MW-14
lvIw- l5
MW-16
MW-I7
MW-18
MW-19
M\Ir'-20
MW-2t
MW-22
MW-23
MW-24
MW-25
MW-26
MW-27
MW-28
MW-29
MW-30
MW-31
MW-32
MW-33
MW-34
MW-35
t\,fw-36
MW-37
MW-38
MP.I
MP.2

MP.3D
MP.4
MP-5

MP-6S
MP-6D
MP.7

MP.8S
MP.8D
MP-9

MP-IOS
MP-IOD

863.28
859.16
864.68
863.61
882.14
899.42
923.94
918.87
912.31

912.14
9t5.40
899.38
878.87
859.29
860.71

859.59
858.94
883.22
861.62
916.62
90'7.66

857.52
8s9.04
860.01

859.09
9t't.41
862.7 5

858.6
86r.18
863.64
85'.7.14

851.14
857.19
8s7.88
862.51

912.26
910.82
9t0.29
883.29
881.8

87 5.37
873.65
856.84
857.s3
857.32
857.26
851.36
857.37

t2t3t200l
l2t3l200t
t2t3t200l
t2t3l200t
l2/3/2001
t2t3t200t
t2/3l2D0l
t2t3/2001
t2t3t200r
t2t3l200t
t2t3t200t
tu3n00t
t2t3t200t
t2/3/2001
t2t3/200t
t2/3t200t
t2/3/200t
12t3n001
tu3/2001
12t3t2001
12t3t2001
t2/312001
t2t3t200l
t2t3/2001
t2t3t200l
tu3t200l
t2/3t200t
l2t3t200t
l2t3t200l
t2t3t200l
t2/312001
t2/3/2001
l2t3t200t
t2/312001
l2l3t200t
t2t3t200t
t2t3t200t
t2/312001
t2t3t200t
t2t3t200t
t213/2001
t2t3t200t
t2t3D00t
t2t3t200t
t2t3t200t
tu3t200t
t2131200L

t2t3t200t

5.64

NA
NA
NA
3.53

NA
NA
NA
2.02

1.14

NA
0.83

6.21

NA
NA
NA
NA
NA
NA
NA
6.62

0.13
NA
NA
1.45

NA
8.99
6.01
6.56
NA
0.54

0

NA
0.57
t.44
NA
NA
6.t2
I t.24
6.46
10.08

t2.t
7.59
I t.t9
0.4t
l.5l
7.56
0.38

12.85

NA
NA
NA
7.26
NA
NA
NA

40.29

39.79
NA

3t.81
22.85

NA
14.69

t5.47
I1.60
NA
NA
NA

37.75

14.45

15.42

14.53

t4.29
NA

l5.l I
13.95

14.40

15.07

10.26

14.63

t4.39
t 5.32
10.2 t

39.10

39.19
39.45

8.21
14.05
13.96

9.48
14.09
14.80

14.56

t4.37
14.65

t4.46

850.43

875.48

869.91

843.07
843.62
845.48
844.80

872.02
872.35

861.57
856.02

844.12
84'7.34

847.64
844.65

846.78
848.57
846.88
842.st
842.80
842.s6
852.30
872.56

871.63

870.84
8't 5.02

867.1s
861.41

864.11

842.1s
842.13

842.76
842.89
842.71

842.91

16.38

t4.2t
21.'70

34.61

t6.20
59. t t
59.13
6t.4s
12.29
48.28
72.08

45.16

30.60
20.00
r8.00
18.94

23.45
40.39
2t.33
49.'t2
44.65

39.81

28.03
26.6'7

25.84
49.00
21.05
24.t0
23.30
22.41
58.62
36.98
22.t3
36.52
25.21

4t.48
44.83

56.74

2',1.85

24.7 4
24.78
49.61

18.07

23.61

54.75

t7.39
20.58
56.2t

5-t5
5-15
5-20
l5-35
1-11

30-60
30-60
52-62
63-73
39-49
62-72
3646
l8-28
8- 18

8- l8
8-18
t4-24
3 t-41
l'1-22

40.5-50.5
35-45
34-39

22.5-27.5
16.5-26.5

t5-25
39-49
l5-25
l3-23

t5.l-25.1
t5-75
53.58
32-3',1

t4-24
3l-36
20-25
30-40
34-44
46-56

11-21

t4-24
t4-24
39-49
8-r8
13-23
44-54
1-11
l0-20

- 46-56

Shallow
Shallow
Shallow

lntermediate
Shallow

Intermediate
Shallow

lntermediate
lntermediate

Shallow
lntermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

lntermed iate

lntermediate
Shallow
Shallow

Intermediate
lntermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Deep

Intermediate
Shallow

Intermediate
Intermediate

Shallow
Shallow

Intermediate
Shallow
Shallow
Shallow

lnlermediate
Shallow
Shallow

Intermediate
Shallow
Shallow

Interftediate



UNIVERSAL INSTRUMENTS CORPORATION

GROUNDWATER ELEVATION DATA (JANUARY 2OO2)

Former Dover Electronics Site
Kirkwood, New York

Monitoring
Well

Top of
Casing

(ft.)

Date Dissolved
Oxygen
(me/l-)

Depth to
Water
(ft)

Groundwater
Elevation

(ft)

Total
Depth
(ft)

Screened

Interval
(ft)

Water
Bearing

Unit

863.28
859.16
864.68
863.67
882.74
899.42
923.94
918.87
912.31

9t2.14
9I5.40
899.38
878.87
859.29
860.71

859.59
858 94

883.22
861.62
916.62
907.66
857.52
859.04
860.01

859.09
917.4t
862.75
858.6

861. r 8

863.64
857.t4
857.t4
857.19
858.l0
862.20
912.63
9l1.00
910.59
883.65
881.97
87 5.67
873.83
857.08
857.12
851.11
857.34
857.6

857.58

5.3

NA
NA
NA
6.0
NA
NA
NA

0

3.5

NA
0

0.70
NA
NA
NA
NA
NA
NA
NA
4.1
0

NA
NA

0

NA
1.2

0.90
9.5

NA
0.70
0.90
NA
0.60

0
NA
5.8

0

6.0
7.2
0.4
0.7
0.2
17.8

0
0
0

0.4

|28t2002
U28D002
128t2002
U28D002
|28D002
U28D002
U28t2002
U28t2002
128D002
t 128t2002

I t28t2002
|28t2002
U28/2002
v28D002
I t28t2002
U28D002
U28t2002
128t2002
128t2002
t/28/2002
t t28/2002
v28t2002
U28/2002
|2812002
t/28n002
U28t2002
!28/2002
I t28t2002
I t28t2002
t/28t2002
v28t2002
]/28/2002
v28t2002
t/2812002
1128t2002

v28/2002
v28t2002
12812002
t/28t2002
U28t2002
|28t2002
y28t2002

t/2812002
t/28t2002
t/28D002
t/28D002
U28t2002
t/28/2002

10.24

4.95
11.08

2.7 4

7.tt
29.t3
47.A6

42.12
40.37

34.5

41.39
3 t.56
20.89
14.39

13.87

14.'t I
ll.3

24.98
5.48

41.41

36.85

13.61

14.61

t4.21
l3.91
44.84

14.11

t2.95
13.95

14.12

11.47

t3.51
13.8

14.51

8.3

39.53

35.69
38.85

7.34
7.6

13.09

8.45

13.07

r4.07
13.17

13.52

13.86

13.76

853.04
854.2t
853.6
860.93

8',15.63

810.29
876.08
816.15

87 t.94
877.64
874.01

867.82
857.98
844.9

844.88
847.64
858.24
856.14
875.21

870.81

843.91

844.43

845.80
845.18
8't2.57
848.34
845.65

847.23

849.52
845.67
843.63

843.39
843.59
853.9

8?3.1

87s.31

811.7 4
876.31

8'74.31

862.58

865.38

844.01

843.65

844.00
843.82
843.14
843.82

16.38

14.21

2t.'l
34.61

t6.2
59.I I
59.73

61.45
12.29
48.28

72.08

45.',l6

30.6
20

l8
r8.94
23.45
40.39

21.33

49.72

44.65

39.8r
28.03
26.61

25.84
49

21.05
24.1

23.3

22.41
58.62

36.98
22.t3
36.52
25.27
41.48
44.83

56.74

2't.85
24.7 4
24.78
49.61

18.07

23.61

s4.7 5

11.39

20.58
56.21

5-15
5-15
5-20
l5-35
7-t7

30-50
30-60
52-62
63--t3
39-49
62-72
36-46
l8-28
8-18
8-r 8

8-18
t4-24
3l -41

t7 -22
40.5-50.5

35-45
34.39

22.5-27.5
16.5-26.5

l5-25
39-49
l5-25
13-23

l5.t-25.1
t5-25
53-58
32-37
t4-24
3 r-36
20-25
3l-41
34-44
46.56
t't -21

t4-24
t4-24
39-49
8-18
t3-23
44-54
1-t7
l0-20
46-56

Shallow
Shallow
Shallow

Intermediate
Shallow

Intermediate
Shallow

Intermediate
Intermediate

Shallow
Intermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Intermediate
Intermediate

Shallow
Shallow

Intermediate
[ntermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Deep
Intermediate

Shallow
Intermediate
lntermediate

Shallow
Shallow

Intermediate
Shallow
Shallow
Shallow

lntermediate
Shallow
Shallow

Intermediate
Shallow
Shallow

lntermediate

TABLE 3

MW-2
l\,tw-3
MW-5
MW-6

MW.7A
MW-8
MW-9
MW-u
l,{',v- 12

MW-I3
MW-14
MW-15
MW- 16

MW-17
MW-18
IvnV- l9
MW-20
MW-21
MW-22
MW-23
MW-24
MW-25
MW-26
MW-27
MW-28
MW-29
MW-30
t{w-3 t

MW-32
MW-33
MW-34
MW-35
N,f[v-36
MW-37
MW-38
MP.I
MP.2

MP.3 D

MP.4
MP-5

MP.6S
MP-6D
MP-7

MP.8S
MP-8D
MP-9

MP.I OS

MP-IOD



UNTVERSAL TNSTRUMENTS CORPORATION

TABLE 4

GROUI{DWATER ELEVATION DATA (APRIL 2OO2)

Former DoYer Electronics Site
Kirkwood, New York

Monitoring
Well

Top of
Casing

(ft.)
Date

Dissolved
Oxygen
(me/L)

Depth to
Water
(ft)

Croundwater
Elevation

(ft)

Total
D€pth
(ft)

Screened

Interval
(ft)

Water
Bearing

Unit

MW-2
MW-3
MW.5
MW-6

MW-74
MW-8
MW-9
MW-ll
MW-12
MW-13
MW-14
MW-15
MW-16
MW-17
MW-r 8

MW-19
MW-20
MW-21
MW-22
MW-23
MW-24
MW-25
MW-26
MW-27
MW-28
MW-29
MW-30
MW-31
MW-32
MW-33
MW-34
MW-35
MW-36
MW-37
MW-38
MP-I
MP-2

MP-3D
MP-4
MP.5

MP-6S
MP-6D
MP-7

MP-8S
MP.8D
MP-9

MP-r0s
MP.IOD

863.28
859.16
864.68
863.61
882.7 4

899.42
923.94
918.87
912.31

9t2.14
915.40
899.38
878.87
859.29
860.71

859.59
858 94

883.22
861.62
9t6.62
907.66
85'7.52

859.04
860.01

859.09
9t't.41
862.',l5

858.6
861.18
863.64
85?. t4
857.14
857. r 9

8s7.88
862.51

9t2.26
910.82
910 29

883.29
88r.8

8't 5 .31

873.65
856.84
857.53
851.32
857.26
857.36
857.3'1

44t2002
4^t2002
44t2002
4lt/2002
4 /2002
4^12002
4^t2002
4^12002
4 t2002
4/rD002

tn002
4^t2002
4 /2002
4^t2002
4/t/2002
4^t2002
4/t t2002
4lt/2002
4^t2002
4/1t2002
4/v2002
4/U2002
4/t t2002
4nt2002
4A/2002
4/v2002
4 t2002
4/y2002
4/t t2002
1nt2002
4/t t2002
41 2002
4t1t2002
4/t/2002
4/ U2002
4^t2002
4^t2002
4/ t/2002
4 t2002
4A/2002
4^/2002
4lt/2002
4^t2002
4 /2002
4^/2002
4i/2002
4 t2002
4n/2002

3

NA
NA
NA
'1.9

NA
NA
NA

0

2.8

NA
0.'7

0.04
NA
NA
NA
NA
NA
NA
NA
3.8

I
NA
NA
0.6
NA
0
0
l3

NA
0
0

NA
20

6.'l
NA

2

0

5.3

5.6
3.7
0
0
t1
I
0
0
0

8.99
3.98
7.71

0.4t
4.46

27.86
46.93

41.54

38.15

32.t9
40.58
31.05

18.86

t2.44
DRY
13.12

10.31

22.35

5.37
4t.2t
35.75

r r.86
t 2.81

12.29

I1.75
44.64

12.96

11.20

11.92

12.33

8.62
11 .19

NA
12.70

4.46
39.06
36.02

31.94

6.47
t2.96
I1.76
7.00

I l.9l
12.32

12.06

12.01

l2.l I
12.02

854.29
855. r8
856.97
863.26
878.28

871.56
8?7.01

8'17.33

814.16
879.95

814.82

868.33
860.01

846.85

846.47
848.63

860.87
856.2s
875.41

871.9 t
845.66
846.23

847.72
847.34
812.77
849.19
84't.4

849.26
85t.31
848.52
845.35

845.18
858.05
873.2

874.8

812.35
876.82
868.84
863.61

866.65

844.93

845.21

845.26
845.25

845.25

845.35

16.38

14.21

21.70
34.61

16.20

59.1I
59.73

61.45
't2.29

48.28
'72.08

45.76

30.60
20.00
18.00

18.94

23.45
40.39
2t.33
49.72

44.65

39.81

28.03
26.61
25.84
49.00
21.05
24.10
23.30
22.4'7

58.62

36.98

22.13

36.52
25.27
41.48

44.83

56.74

27.85

24.7 4

24.18
49.61

18.07

23.6t
54.75

17.39

20.58
56.21

5-15
5-15
5-20
l5-35
1-11

30-60
30-60
52-62
63-13
39-49
62-12
36-46
l8-28
8-18
8-18
8-18
t4-24
3l-41
t't -22

40.5-50.5
35-45
34-39

22.5-21.5
16.5-26.5

t5-25
39-49
t5-25
l3-23

rs.l-25.1
l5-2s
53-58
32-31
14.24
3l-36
20-25
30-40
34-44
46-56
t7-2',t
l4-24
| 4-24
39-49
8.18
t3-23
44-54
7-17
r0-20
46-56

Shallow
Shallow
Shallow

Intermediate
Shallow

Intermediate
Shallow

Intermediate
Int€rmediate

Shallow
Inte.mediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Intermediate
Intermediate

Shallow
Shallow

lntermediate
lntermediate

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Deep

Intermediate
Shallow

Intermediate
lntermediate

Shallow
Shallow

Intermediate
Shallow
Shallow
Shallow

Intermediate
Shallow
Shallow

Int€rmediate
Shallow
Shallow

Intermediate



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 5

SSPL GROUNDWATER ANALYTICAL RESULTS
SEPTEMBER 2OO1

Former Dover f,lectronics Sile
Kirkwood, New York

Sample Location
Sampling Date
Laboratory ID

MW.2
9121t200'l
Y229',t-3

MW.3
9120t2001
r2291-10

MW-5
912112001
Y22914

N4W-6

9t21t2001
Y2291-1

9t20t200'l
12291-12

IVW.8
91211200'l
Y2291-2

< 1.8
< 1.8
< 1.8
< 1.8

,1 JD
< 1.8

1 JD
22D

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

11 D

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

12

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 130
< 130
< 130
< 130
< 130
< 130
< 130
3600

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

inyl Chloride
l. I -Dichloroethene

ns-'1.2-Dichloroethene
1, 'l -Dichloroethane

s- 1 ,2-Dichloroethene
1,1,1-Trichloroethane

richloroethene
etrachloroethene

Sample Location
Sampling Date
Laboratory ID

MW.9
9119t2001
r2291-1

MW-11
9/19/2001
r2291-4

MW.12
9t19t2001
r2291-6

MW- 13

9DO12001
T2291-9

MW-14
9t19t2001
12291-2

MW-15
9t26t2001
c2291-72

Vinyl Chloride
l, I -Dichloroethene
trans-1,2-Dichloroethene
1,'1-Dichloroethane
cis-1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

o.2 J
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
<05
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

0.3 J
13

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

0.3 J

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

Sarnple Location
Sampling Date
[-aboratorv ID

MW- 16

9t20t200'l
12291-7

MW.17
9/2s/2001
42291-1

MW-19
9/24/2001
42291-2

MW.2O
9t26t2001
c229',t-6

MW-21
9t26t200'l
c2291-8

MW-22
9t20t2001
r2291-1'l

VinylChloride
l,l -Dichloroethene
trans- 1,2-Dichloroethene
1,1-Dichloroethane
cis-'1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

2

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

3

< 4.2
< 4.2
< 4.2
< 4.2

20D
< 4.2

20D
88D

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

I

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

NOTE:
All concentrataons reported in micrograms per liter (pg/L).
D = Sample analyzed at a dilution factor greater than 1.

J = Reported concentration is less than the CRQL but greater than 0



Sample Location
Sampling Date
Laboralory [I)

MW.23
9119t2001
r2291-3

MW-24
9t20t2001
T2291-8

t\4w-25
91251200t
822914

MW-26
9/2412001
42291-3

MW.27
9t261200'l
c2291-1

MW-28
9125/2001
82291-2

VinylChloride
l,l-Dichloroethene
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
1,1, l-Trichloroethane
Trachloroethene
Tetrachloroethene

< 0.5
< 0.5
< 0.5
< 0.5

5
< 0.5

2
0.3 J

<u
<u
<u
<84

46 JD
<84
<84

2500 D

<25
<25
<25
<25
<25
630 D

<5
<5
<5
<5
<5 D
<5
<5 D

94D

< 2.5
< 2.5
< 2.5

6D
< 2.5

5D
56D

< 3.6
< 3.6
< 3.6
< 3.6

3JD
< 3.6

.1 JD
70D

Table 5 continued

Sample Location
Sampling Date

ID

MW.29
9t19t2001
r2291-5

MW-30
9t2612001
c2291-5

MW.3,1
9t26t2001
c2291-2

MW-32
9125t2001
8.2291-6

irw-33
9t26DOol
c2291-3

MW-34
9D5/2001
82291-3

Vinyl Chloride
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis- 1.2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5

U,O

< 0.5
1

< 0.5

< 0.5
< 0.5
< 0.5
< 0.5

1

< 0.5
3
1

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5

0.8
< 0.5

0.6
IJ

<05
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

Sample Location
Sampling Dat€
Laboratory ID

MW.35
9/25t2001
82291-5

MW-36
9t26t2001
c2291-4

MW-37
9t2At2001
G2291-2

MW-38
9t28t2001
G2291-1

MP-3D
9t28t2001
G2291-3

MP-4
9t27 t2001
c2291-11

VinylChloride
l,l -Dichloroethene
trans-1.2-Dichloroethene
1,1-Dichloroethane
cis-1.2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

o.7
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

o.7
24

< 6.3
< 6.3
< 6.3
< 6.3

10 D
< 6.3

10 D

140 D

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

1

< 250
< 250
< 250
< 250
< 250
< 250
< 250
7700 D

Sarnple Location
Sampling Date
Labomtory ID

MP-5
9t27 t2001
c2291-10

MP-6S
9/24t2001
!c2914

MP.6D
9D4t2001
A2291-1

MP-85
9t27 t2001
c2291-12

MP.8D
912712001
c2291-13

MP-1OD
9t27 t2001
c2291-14

invl Chloride <50
<50
<50
<50
<50
<50
<50
1500 D

1,1-Dichloroethene
ns-1,2-Dichloroethene

1,1-Dichloroethane
cis-1.2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

<5
<5
<5
<5
<5
<5
<5
120 D

< 0.5

< 0.5
< 0.5
< 0.5
< 0.5

2

< 6.3
< 6.3
< 6.3
< 6.3

6JD
< 6.3

2JD
150 D

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

2

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

0.5

NOTE:
All concentrations reported in micrograms per liter (pg/L).
D = Sample analyzed at a dilution factor greater than 1.

J = Reported concentration is less than the CRQL but greater than 0



Table 5 continued.

NOTE:
All concentrations reported in micrograms per liter (Ug/L).
D = Sample analyzed at a dilution factor greater than 1.

J = Reported concentration is less than the CRQL but greater than 0

Sarnple Location
Sarnpling Date
Laboratory ID

TB.1

82251-7

TB-2

c2291-9

TB.3

c2291-15

TB{
9t2812001
G22914

E8092801
9124t2001
G2291-5

FD092801
9t28t2001
G22914

VinylChloride
l,l -Dichloroethene
trans-1,2-Dichloroethene
1 ,1-Dichloroethane
cis-1,2-Dichloroethene
'1,1,1-Trichloroethane

Trichloroethene
Tetrachloroethene

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5
< 0.5

< 6.3
< 6.3
< 6.3
< 6.3

9D

9D
140 D



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 6

INORGANIC GROLIIDWATER ANALYTICAL RESULTS
SEPTEMBER 2OOI

Former Dover Electronics Site
Kirkwood, New York

Sample

Location
Laboratory ID

Alkalinity-
Total

Chloride Nitrate
Iron,

Dissolved
Manganese,

Dissolved
Sulfate Sulfide

01090460-01
01090460-04
01090460-06
01090460-02

0l 100081- 13

0l 100081-01

0l 100081-12

0l 100081- 14

01090460-03

0l 100081-04

0l100081-07
0l 100081-02
01090460-05

0l 100081- I I
0t 10008 t-08
0l 100081-06

0 t 100081-09
0l 100081-03

0l 100081-05

0l 100081- 10

01 t 00081-24
0t 100081-20
01 100081-21
0 t 100081- 16

0l 100081- l5
0l 100081-17
01100081-18

01 100081- 19

0l100081-22
0l100081-23

0.134

0.074
0.020

0.210
0.569

0.150
0.085

0.441
t.25
1.56

1.28

4.56

l.l8
0.054

0.546
0.313

0.093
10.4

1.38

t.t2
0.988

2.18
0.409

0.347
1.53

1.50

0.880
< 0.005

0.3 55

0.091

3.71
2.39

0.3 l8
l.l6

0.012

0.012

1.07

2.31

1.32

7.19
l.l8
23.1

t.7 |
22.'.l

0.099
0.900
0.015

l.t4
t.96

0.612
0.251
1.46

0.683
2.16

0.354
0.726

0.620
< 0.005

130

348
128

120

150

60
2t0
80

228
'70

150

90
170

420
130

260
90

180

80

130

r80
60

90
80

60
60
80

210
50

8

496
3.77
242

1,032

13.8

630
293

s8.9

5.62
517

317

208
3.26
393
847

252
637

2.49
548

283
328
369
t6.2
223

1,030

243

178

4.21

376

1.08

t.02
0.870

0.870
0.934
0.901

1.08

0.974
r.1 I

0.816
2.31

0.886
0.861

0.816
< 0.01
0.810
< 0.01
< 0.01

0.900
1.49

0.81I
2.09
2.06

0.99
t.89
2.43
l. l0
1.45

< 0.01
2.09
0.99

16.5

15.9

9.22
45.3

9.78
40

9.67

14.9

1.91

24.2
35.1

56.2
34.0
117

3 8.5

23.5

l6.l
1.80

32_3

31.4
33.1

30.3
16.3

24.6
2t.s
33.4
93.4

I1.6
30.4

0.364

< 2.0
<2.0
<2.0
<2.0

<2.0
< 2.0
<2.0

<2.0
< 2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.O
< 2-0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.O

MW-9
MW-lt
MW-12
MW-14
MW-l5
MW-17
MW-20
MW-21
MW-23
MW-25
MW-27
MW-28
MW-29
MW-30
MW-31
MW-32
MW-33
MW-34
MW-35
MW-36
MW-37
MW-38
MP-3D
MP-4
MP-5

MP-8S
MP-8D

MP.IOD
FD09280t
EB09280t



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 7

DISSOLVED GASES GROUNDWATER ANALYTICAL RESULTS
SEPTEMBER 2OO1

Former DoYer Electronics Site
Kirkwood, New York

Sample Location Laboratory ID Melhane Ethane Ethene Carbon Dioxide

NJAL- 1930-03
NJAL-1909- l0
NJAL-1930-04
NJAL- 1930-01
NJAL-r909-12
NJAL-1930-02
NJAL-1909-01
NJAL-1909-04
NJAL-1909-06
NJAL- r909-09
NJAL-1909-02
NIAL-2002-07
NJAL- 1909-07
NJAL-2002-06
NJAL-2002-08
NJAL-1909-11
NJAL-1909-03
NJAL-1909-08
NJAL-2002-01
NJAL- 1909-05
NJAL-2002-05
NJAL-2002-02
NJAt.-2002-03
NJAL-2002-04
NJAL-2002-18
NJAL-2002- l4
NJAL-2002-15
NJAL-2002-10
NJAL-2002-09
NJAL-2002- l I
NJAL-2002- l2
NJAL-2002-13
NJAL-2002-16
NJAL-2002-17

MW-2
MW-3
MW-5
MW-6

MW.7A
MW-8
MW-9
MW-ll
MW-12
MW-13
MW-14
MW-15
MW-16
MW-20
MW-21
MW-22
MW-23
MW-24
I\{W-2'7
MW-29
MW-30
MW-31
MW-33
MW-36
MW-37
MW-38
MP-3D
MP-4
MP-5

MP-8S
MP.8D
MP-IOD

FD092801
EB092801

<0.002
<0.002

0.004
0.005
0.005
0.002

< 0.002
0.005

<0.002

< 0.002
0.007

< 0.002
0.007
0.007
0.004

< 0.002
<0.002

0.009

0.021

0.006
0.018
0.008
0.16
0.05

<0.002

0.004
0.007

<0.002
<0.002

0.009
0.006
0.006

<0.002

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

< 0.004
< 0.004
< 0.004
<0.004

< 0.004
<0.004

< 0.004
<0.004
<0.004
<0.004
< 0.004
<0.004
<0.004
< 0.004
<0.004
<0.004
<0.004
<0.004

0.005
<0.004

0.007
<0.004
<0.004
<0.004
<0.004
<0.004

0.004
<0.004

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
< 0.004
< 0.004
< 0.004
<0.004
< 0.004
<0.004

< 0.004
<0.004
<0.004
<0.004

< 0.004
<0.004

<0.004
< 0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

250
44

280
30
t20
36

84

48
25
190

I l0
30

69
5l
46
53

120
240
33

630
340
180

460
l0

240
44
100

t'70
260
37
35

290
4t

All concentrations reported in mg/L.



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 8

Sample Location Laboratory ID
Pyruvic

Acid
Lactic
Acid

Acetic
Acid

Propionic
Ac id

Butlric
Acid

MW-2
MW-3

MV/-7A
MW-15
MW-16
MW-19
MW-20
MW-22
MW-24
MW-25
MW-26
MW-27
MV/-28
MW-29
MW-31
MW-34
MW-38
MP-3D
MP.4
MP.5

MP-6S
MP-6D
MP-8S
MP-8D
MP-IOD

FD092801
EB092801

I I 10842-06
I I I0842-04
r I10842-03

I I J0103-04
Ii0842-02
I I I0870-02
t tJ0l03-03
I I t0842-05
I u0842-07
I I t0956-03
r r10870-01

l1J0l03-01
I I 10956-01

1 110842-01

I 1J0103-02
fit0956-02
I I J0103- 10

llJ0103-n
I I J0103-06
I lJ0l03-05
I1t0870-03
I 1I0870-04
I rJ0103-07
ilJ0l03-08
I l J0103-09
I tJ0l03- l2
I lJ0l03-13

<0.1
<0.I
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1

<0.1
<0.1

<0.1
<0.1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

<l.0
<1.0
<1.0
<t.0
<l ,0
<1.0
<1.0
<t.0
<1.0
<l.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<l.0
<1 .0

<1.0

5.5
13. I
<1.0
<l.0
<1.0
<l.0
<1.0

0
0
0

0
0
0
0

0

0

0

0

0

0

0

0

0

0

0

0
<l <1.0

6.3
<l.0
<1.0
<1.0
<1.0
<1.0

t2.l
<l 0

0

0

0

0

<1.0
<l.0
<l .0
<1.0
<1.0
<l.0
<l.0
<l _0

<l .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

6.2
<1.0
<t.0
<l .0
<1.0
<1.0

All concentrations reported in mg/L.

METABOLIC ACIDS GROUNDWATER ANALYTICAL RESULTS
SEPTEMBER 2OOI

Former DoY€r Electronics Site

Kirkwood, New York



UNIYERSAL INSTRUMENTS CORPORATION

TABLE 9

SSPL GROUNDWATER ANALYTICAL RESULTS
DECEMBER 2OOI

Former Dover Electronics Site
Kirkwood, New York

Sample Location
Sampling Date
Laboratory ID

t4w-2
12t4t2001
J2291-8

MW-7A
12t4t2001
J229',t-13

MW-13
1213t2001
J2291-4

[,4W-15
1213t2001
J2291-5

MW-16
12t312001
J2291-6

Vinyl Chloride
l,l -Dichlo.oethene

trans-1,2-Dichloroethene
'l ,'l -Dichloroethane
cis-1,2-Dichloroethene
1 ,'l ,'l -Trichloroethane
Trichloroethene
Tetrachloroethene

<6
<6
<6
<6
5DJ

<6

5DJ
150 DB

<'160
<160
<160
<160
< 160
<160
< 160

6,000 0B

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.09 J

<0.5
<0.5
0.04 JB
<0.5

0.06 JB
<0.5

0.3 JB
14

<0.5
<0.5
<0.5
<0.5
o.o3 J
<0.5
<0.5

0.2 JB

<3
<3
<3
<3

4D
<3

2DJ
92 DB

Sample Location
Sampling Date
Laboratory ID

MW.24
't2t3t2001
J2291-7

MW-25
t2/5t2001
J2291-18

MW-28
t2t5/2001
J2291-19

tMW-30
12t5t2001
J2291-20

MW-3,1

121512001

K2291-1

MW-32
t2/5/200t
K2291-3

Vinyl Chloride
l. | -Dichloroethene

trans-1,2-Dichloroethene
1 ,1-Dichloroethane
cis-1,2-Dichloroelhene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

<42
<42
<42
<42

35 DJ
<42

12 DJ
1 ,600 DB

<0.5
<0.5

0.03 J
<0.5

0.4 J
<0.5

0.4 J
2B

<25
<25
<25
<25

5DJ
<25

6DJ
960 DB

<'17

<17
<17
<17

10 DJ
<17

5DJ
440 DB

<0.5
<0.5
<0.5
<0.5

0.8
<0.5

1

0.7 B

<0.5
<0.5
<0.5
<0.5

0.07 J
<0.5
<0.5

0.5 JB

Sample Location
Sampling Date
Laboratory ID

MW-34
t2/5t2001
K2291-4

MW-35
t2/5D001
K2291-5

MW.37
'12t5t2001

K2291-6

tvtw-38
12t412001
J2291-15

MP-3D
12t3t2001
J2291-',\

MP-4
'tzt4t2001
J2291-9

inylChloride
l. l -Dichloroethene

s-1 ,2-Dichloroethene
1 ,'l - Dichloroethane

s-1 .2-Dichlorcethene
1,1,1-Trichloroethane

richloroethene
etrachloroethene

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.05 JB

<0.5
<0.5
<0.5
<0.5

0.04 J
0.4 J

<0.5
0.04 JB

<2
<2
<2
<2
o.2 J
<2
0.9 J
438

<10
<10
<10
<.10

23D
<10
21 D

330 DB

<0.5
<0.5
<0.5
<0.5
0.06 J
<0.5
0.03 J

0.1 J

<25
<25
<25
<25

3DJ
<25

4DJ
1 ,'t 00 DB

NOTE:
All concentrations reported in micrograms per liter (Ug/L).
D = Sample analyzed at a dilution factor greater than 1.

J = Reported concentration is less than the CRQL but greater than 0

I MW-12 lI 'rzsnoo't 1

I :Bze't-s I



Table 9 continued

Sample Location
Sampling Date
Laboratory ID

N4P-5

12t412001
J2291-10

MP.6S
tzt4t200t
J2291-12

MP-6D
tzt4DOot
J2291-11

t4P-7
\2t6t200t
K2291-8

MP-8S
'1214t2001

J2291-17

MP-8D
'121412001

J2291-16

VinylChloride
l.l-f)ichloroethene
trans-1,2-Dichloroethene
1.1-Dichloroethane
cis-'1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

<.13

<13
<13 J
<'13

0,8 DJ
410 BD
o.2 J

<2
<2
<2
<2

0.2 DJ
<2
<2

37 0B

<,|
<1

<1

<1

2
<1

0.5 J
258

<0.5

0.08 J
0.1 J

<0.5
2

<0.5
1

'10 B

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5 B

<0.8
<0.8
<0.8
<0.8
0,3 DJ

<0.8
0.6 DJ
26 DB

Sarnple Location
Sampling Date

Laboratory ID

MP-9
12t612001
K2291-9

MP-1OD
1216t2001
t<2291-10

MP.IOS
t2/6/2001
K2291-tl

DUP-I
t2/3DOit
t229t-2

DUP-2
12t4/200t
t229t-14

DUP-3
t2/5t2001
t<2291-2

VinylChloride
l.l -Dichloroethene
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
1,'1,1-Trichloroethane

richloroelhene
etrachloroethene

<0.8
<0.8
0.05 J
<0.8

2
<0.8

0.3 J
18 B

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.07 JB

<0.5
<0.5
<0.5
<0.5
0.05 J
<0.5
<0.5

1B

<0.5
<0.5
<0.5
<0.5

0.06 J
<0.5
<o.2

't3

<25
<25
<25 J
<25

33D
<25

33D
830 DB

<0.5
<0.5
<0.5
<0.5

0.9
<0.5

1

0.7 B

Sampl€ Location
Salnpling Date
Laboratory [D

TB
'1215t200'l

K2291-7

rB-2
12t6t2001
K2291-12

Vinyl Chloride
l, l-Dichloroethene
trans-'1,2-Dichloroethene
1,'l -Dichloroethane
cis-1.2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

NOTE:
All concentrations reported in micrograms per liter (pg/L).
D = Sample analyzed at a dilution factor greater than 1.
J = Reported concentration is less than the CRQL but greater than 0



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 10

INORGANIC GROUNDWATER ANALYTICAL RESULTS
DECEMBER2OOI

Former Dover Electronics Site
Kirkwood, New York

Sample

Location
Laboratory ID

Alkalinity-
Total

Chloride Nitrate
lron,

Dissolved
Manganese,

Dissolved
Sulfide

MW-2
MW-7
MW-t2
MW-13
MW-I5
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
M'$r'-34
MW-35
MW-37
MW-38
MP.3D
MP-4
MP-5

MP-6S
MP-6D
MP-7

MP-8S
MP-8D
MP.9

MP- IOS

MP- lOD
DUP.I
DUP-2
DUP.3

01120088-01

01120088-06
0 r 120045-03
0l 120045-04

0t 120045-05
0l120045-06
01120045-07
0t t20t22-03
0t t20t22-04
0t t20t22-05
01120t22-06
0l120122-08
0 t tz0t22.-09
0t t20122-t0
0t 120t22-t r

01120088-08
0l120045-0t
01r20088-02
01120088-03
0 t 120088-05
01 120088-04
0l120176-0t
0tt20t22-02
0t t20t22-01
0t 12017 6-02
0l120t7 6-04
01121076-03
0l12004s-02
0r 120088-07

0n20t22-07

76

84

tt2
216
180

128

72

t20
46

400
180

3',70

260
ll0
190

64
140
'76

40
128

148

120

64

84

I l0
200
270
200
64
t80

299
355

2t5
l.l4
t6.2
134

242
473

438

385

638
260
t.2
567
436
432
10.4

283
1,420

338

3.67
300
123

l8l
t76
122

r.38
l.tI
440

642

3.69
1.66

0.061

0.317
0.139

0.17
<0.01

0.10
0.91

< 0.01
< 0.01
< 0.01
< 0.01

0.24
1.04

1.42

0.119
1 .49

1.73

0.91

0.32
0.027
0.r3
0.2'7

0.06
0.015
< 0.01

0326
l.40

< 0.01

2.03

0.021
3.47
0.t67
0.493
1.830

0.1s9
0.499
7 .19

2t .6
t.3l
20.4
0.377
0.020
0.913

0.3 84
0.181

0.7 4l
0.496
0.883

1.95

3.70

6.66
0.896

0.465
1.59

0.548

0.161

0.373
l.3l

39.6
41.2

13.2

20.4

9.57
10.6
tt.2
24.0
33.0
t07

36.3
23.9
1.6

3l.l
36.1

27 .9

3.77

24.4
r 8.0
I1.3
6.1

34.5
48.8

11.3

31.9

1.26

20.1

28.2
37.2

< 2.0
<2.0
<.0
<2.O

<2.0

4.0
<2.0
<2.0
<2.0
< 4.0
<2.0
< 4.0
<2.O
< 2.0
<2.O
< 4.0
<2.0
< 4.0
< 4_0

< 4.0
< 4.0
< 2.0
<2.O
< 2.0

l0
< 2.0
<2.0
4.0
< 4.0
<2.0

NOTE: All concentrations reponed in milligrams per liter (mg/L).

Sulfate

0.186
0.08

0.924
1.53

2.46

0.413
0.305

0.291
0.81 I
1.24

0.109
6.4

0.425
0.048
t.30

0.347
0.705

0.319
0.286
0.087
2.33
0.1l8
0.073
0.274

0.1l4
0.077
0.01

I .15

0.753
0.1 l8



DISSOLVED GASES GROUNDWATER ANALYTICAL RESULTS
DECEMBER 2OOI

Former Dover Electronics Site
Kirkwood, New York

All concentrations reported in mg/L

Sample Location [,aboratorv ID Methane Ethane Ethene Carbon Dioxide

MW-2
MW-7A
MW-12
MW-13
MW-15
M'J/- 16

MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP-3D
MP-4
MP.5

MP.6S
MP-6D
MP.7

MP.8S
MP-8D
MP-9

MP.I OS

MP- IOD
DI'P.1
DUP.2
DUP-3

TB
TB-2

NJAL#2367-08
NJAL#2367- l3
NJAL#2367-03
Nr AL#2367 -04
NJAL#2367-05
NJAL#2367-06
Nt AL#2367 -0',7

NJAL#2367-18
NJAL#2367-19
NJAL#2367 -20
Nl AL#2367 -2t
Nt AL#2367 -23

NJ AL#236'.7 -24
NJ AL#2367 -25
Nl AL#2367 -26
NJAL#2367-15
NJAL#2367-01
NJAL#2367-09
NJAL#2367-t 0

NJAL#2367-t 2

NJAL#2367-l I
NJAL#2379-01
NJ AL#2367 - t7
NJAL#2367-16
NJAL#2379-02
Nt AL#2379-04
NJAL#2379-03
N! AL#2367 -02
NJAL#2367- l4
NtAL#236',1-22
Nr AL#2367 -27
Nt AL#2367 -27

<0.002

0.006

0.007
0.007

<0.002
< 0.002
<0.002

0.008
0.007

<0.002

0.3
<0.002

0.004
0.005
0.01I
0.006
0.007
0.004

<0.002
<0.002

0.007
<0.002

0.007
0.008
0.006
0.008
0.007
0.006
0.006
0.16

<0.002
<0.002

<0.004

0.008
< 0.004
<0.004
<0.004
< 0.004
<0.004
<0.004

0.007
<0.004

0.003J
<0.004
<0.004
<0.004

0.003J
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

0.003J
0.004

<0.004
<0.004

0.003J
<0.004

0.004
<0.004
<0.004
<0.004

<0.004
<0.004
< 0.004
<0.004
<0.004
< 0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

270
130

76
130

36
84
140
220
370
600
290
570
50

220
180

280
60
54

5'7

l0
50

600

130

4'70

610
42
54

310
320
<2.0
<2.0

UNIVERSAL INSTRUMENTS CORPORATION

TABLE 11



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 12

METABOLIC ACIDS GROUNDWATER ANALYTICAL RESULTS
DECEMBER 2OOI

Former Dover Electronics Site
Kirkwood, New York

Sample Location Laboratory ID
Pyruvic

Acid
Lactic
Acid

Propionic
Acid

Butlric
Acid

MW-2
MW.7A
MW-12
MW-13
MW-15
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP-3D
MP-4
MP.5

MP.6S
MP.6D
MP-7

MP-s S

MP-8D
MP.9

MP-1OS
MP-IOD
DUP-1
DUP.2
DUP-3

I 1L01 l6-01
I lL0l l6-06
11L0057-02
11L0057-03
I1L0057-04
11L0057-06
t1L0207-03
ttL0207-04
ttL020?-05
ttL0207-06
I1L0207-08
ttL0207-09
I I L0207- 10

ttL0207-11
I lL0l16-08
I1L0057-01
I lL0l l6-02
I lL0l l6-03
l lL0t 16-05
1 1r.0r t6-04
ttL0232-01
ttL0207 -02
1tL0207 -01

ttL0232-02
1tL0232-04
ttL0232-03
11L0057 -07

I lL0l l6-07
I tL020'7 -0'7

.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1

<0.1

<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0. l
<0.1
<0.1

<0.1

<0.1
<0.1
<0.1
<0.1

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<l .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0
<1 .0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

6.8
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

All concentrations reported in mg,{-

Acetic
Acid

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 13

SSPL GROUNDWATER ANALYTICAL RESULTS
JANUARY 2OO2

Former Dover Electronics Site
Kirkwood, New York

Sample Location
Sampling Date

Laboratory lD

MW.2
1D912002
P2291-14

1t28t2002
P2291-S

MW.12
1128t2002
P2291-3

MW-13
1128t2002
P2291-1

MW.,I5
1t28t2002
P2291-7

MW.16
1t28t2002
P2291-8

Vinyl Chloride
l, I -Dichloroethene
trans-1,2-Dichloroethene
'l ,1-Dichloroethane
cis-'1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

<0.5
<0.5
<0.5
<0.5
0.05 J
<0.5

0.3 JB
'10 B

<84
<84
<84
<84
<84
<84
<84

3,900 DB

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.09 JB

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

'13

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.03 J
<0.5

<0.5
<0.5
<0.5
<0.5

0.3 J
<0.5

0,3 JB
8B

Sample Location
Sampling Date
l-aboratorv ID

MW-24
1t28t2002
P2291-6

MW.25
t/30t2002

QQ2291-3

MW-28
t/30t2002

QQ2291-2

MW-30
't t29t2002
P2291-20

MW.31
1t31t2002

QQ2291-1't

MW-32
1/2912002
P2291-18

VinylChloride
l,l -Dichloroethene

trans-1,2-Dichloroethene
1 ,1-Dichloroethane
cis-'1,2-Dichloroethene
1 ,1 ,'l -Trichloroethane
Trichloroethene
Tetrachloroethene

<42
<42
<42
<42

<42
12 JB

1,500

<6
<6

0.9 J
<6
10
<6

250 B
250 B

<18
<'18

<'18
<19

8J
<18

9 JB
550

<0.5
<0.5
<0.5
<0.5
0.5

<0.5
o.7

0.07 J

0.07 J
<0.5
<0.5
<0.5

1

<0.5
2B
1B

<0.5
<0.5
<0.5
<0.5

0.2 J
<0.5
<0.5
<0.5

Sample Location
Sampling Date
Laboratory ID

MW-34
l/30t2002

oo2291-1

tvtw-35
112912002

P2291-'t7

MW.37
112912002
P2291-19

MW.38
1t29t2002
P2291-15

MP-2
1t28t2002
P2291-4

MP-30
't t2812002
P2291-5

inyl Chloride <0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

I, l -Dichloroethene
ns-1.2-Dichloroethene

1 .1 -Dichloroethane
s-'1,2-Dichloroethene

1,1,1 -Trichloroelhane
richloroethene
etrachloroelhene

<0.5
<0.5
<0.5
<0.5

0.09 J
0.8

<0.5
<0.5

<0.8
<0.9
<0.8
<0.8
<0.8
<0.8

1B
308

<8
<8
<8
<8

19 0
<8
28 DB

4OO DB

<'16
<16
<16
<16
220

<16
1O DJE

350 D

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

o.2 J
NOTE:
All concenlrations reported in micrograms per liter (!g/L).
D = Sample analyzed at a dilution factor grealer than 1.

J = Reported concentration is less than the CRQL but greater than 0



Table '13 continued

NOTE:
All concentrations reported in micrograms per liter (Ug/L).
D = Sample analyzed at a dilution factor greater than 1.
J = Reported concenlralion is less than the CRQL but greater than 0

Sample Location
Sampling Date
Laboratorv ID

t\4 P-4
112912002
P2291-1'l

MP.5
1t2912002
P2291-10

MP-6S
t/29/2002
P2291-12

MP-6D
\/29/2002
P2291-13

MP-7
I /31/2002

QQ2291-9

MP-8S
1t30t2002
QQ2291-4

Vinyl Chloride
l,l -Dichloroethene
trans-1,2-Dichloroethene
1 ,1-Dichloroethane
cis- 1,2-Dichtoroethene
1 ,1 ,'l -Trichloroethane
Trichloroethene
Tetrachloroethene

<3'10
<310
<310
<3'10
<3'10
<310

47 DB
9,300 DB

<42
<42
<42
<42

.11 DJ
<42

4DJ
1,100 DB

<3'l
<31
<31

<31

9DJ
4DJ

50 DJ
890 DB

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.3 J
1B

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.3 J

<3
<3

0.2
<3
6

<3

100

J

DJ

DJ

DJE
DB

Sample Location
Sampling Date
Laboratory ID

MP-8D
1t30D002
QQ2291-5

MP.9
1t31DOO2

oQ2291-J0

MP-,IOD
'U30t2002
o0229t-7

MP-l0s
t/10t2002
QQ229l-6

DUP.I
v2812002
P2291-2

DUP-2
t/29t2002
P2291-16

Vinyl Chloride
1.1-Dichloroethene
trans-'1,2-Dichloroethene
1 ,1-Dichloroethane
cis-1,2-Dichloroethene
1 ,1 ,'l -Trichloroethane
Trichloroethene
Telrachloroelhene

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
O,O3 JB

0.3 JB

<0.5
<0.5
<0.5
<0.5

o.7
<0.5

o.2 J
5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.1 J

<0.5
<0.5
<0.5
<0.5
0.03 J
<0.5

0.03 JB
1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.2 JB

<13

<13
<13
<13

20
<13

30B
420 B

Sample Location
Sarnpling Date
Laboratory ID

DUP-3
I /31t2002

QQ2291-12

TB
1RO12002
QQ2291-8

rB-2
1t3112002

QQ2291-13
Vinyl Chloride
l,l -Dichloroethene
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis-'1,2-Dichloroethene
1 ,1 ,'l -Trichloroethane
Trichloroethene
Tetrachloroethene

<0.5
0.07 J
<0.5
<0.5

1

<0.5
2

0.9

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5



UNI\'ERSAL INSTRUMENTS CORPORATION

TABLE 14

INORGANIC GROUNDWATER ANALYTICAL RESULTS
JANUARY 2OO2

Former Dover Electronics Site
Kirkwood, New York

NOTE: All concentrations reported in milligrams per liter (mg,{-)

Sample

Location
Laboratory ID

Alkalinity-
Total

Chloride
Iron,

Dissolved
Manganese,

Dissolved
Sulfate Sulfide

MW-2
MW-74
MW-12
MW-13
MW-I5
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP-2

MP-3D
MP.4
MP.5

MP-6S
MP-6D
MP.7

MP.85
MP.8D
MP-9

MP.IOS
MP.IOD
DUP-I
DUP.2
DUP-3

020 t 0586-05

02010563-09
02010563-03

020t0563-01
02010563-07

02010563-08
02010563-06
02010645-03
02010645-02
02010586-l I
02020025-03
02010586-09
02010645-01

02010586-08
02010586-10
020r0586-06
02010563-04
02010563-05
02010586-02
02010586-01
020 t0586-03
02010586-04
02020025-01

02010645-04
02010645-05
02020025-02
02010645-06
02010645-0'7
02010563-02
02010586-07
02020025-04

t'7 6
128

t96
t44
148

80

68
1',70

250
210
170

z)u
250
100

200
100

68

130

56
24
t28
t60
360
160

220
140

180

220
180

60
180

t28
450

260
1.6

34.1

28.9

260
435

622
4'18

592
3ll
1.33

649

57'7

499
630
12.6

404

2,730
395

3.40
t,244
2'79

l.9l
910

288
<0.05

1.6

507

593

<0.005

<0.005
<0.005

<0.005
<0.005

<0.005
<0.005

<0.005

9.9
0.229
0.02
6.40

<0.005

<0.005
<0.005

0.008
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005

0.351
<0.005
<0.005

4.03

0.068
<0.005
<0.005

<0.005

0.019

<0.005

0.01I
2.91

0.005
0.304
1.370

0.207
1l.3
t0.2
22.0
l.t

20.2
0.348
0.034

L03
0.364
0.575
0.126
0.219
0.381

0.143
2.t8
1 .82

5.98
0.45',7

3.36
2.41

0.53 8

0.052

0.342
r.06

3.03
2.02

<0.05

0.480
0.27
0.06
t.2J
0.3 5

<0.05

<0.05

0.05
<0.05
<0.05

0.3 5

1.69

1.7 6

0.89

0.18
2.t

2.25

1.48

0.43
<0.05

0.25
<0.05
<0.05

<0.05

2.35
0.46

1.79

0.05

36.1

37 .2

t0.2
3l.l
10.7

8.2

23.2
20.3

27 .9

I 18

37 .5

28.8
t.26
34.3
29.5

30.7
28.1
3.7

24.8
19.3

14.4

5.7
41.0
37 .9

t.7
37.9
40.7
1.3

31.9
31.0
37 .6

<2.O

<2.0

4.0
4.0
<2.0
<2.0

<2.0

<2.O

<2.0

<2.O

<2.O
<1 1

4.0
<2.0

<2.0
<2.0

<.0
4.0
<2.0
<2.0
.:2.0

<2.O

<2.0
<2.0

<2.O

<2.O

<2.0

<2.0

<2.0
<2.0
<2.0

Nihate



UNIVERSAL INSTRUMENTS CORPORATION

TABLE 15

DISSOLVED GASES GROUNDWATER ANALYTICAL RESULTS
JANUARY 2OO2

Former Dover Electronics Site
Kirkwood, New York

Sample Location Ethane Carbon Dioxide

MW-2
MW-7A
MW-12
MW-r3
MW-15
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP-2

MP.3D
MP-4
MP-5

MP.6S
MP.6D
MP-7

MP-8S
MP.8D
MP-9

MP-IOS
MP-IOD
DUP.I
DUP.2
DUP.3

TB
TB.2

NJAL#2660- l4
NJAL#2660-09
NJAL#2660-03
NJAL#2660-01
NJAL#2660-07
NJAL#2660-08
NJAL#2660-06
NJAL#2660-23
Nt AL#2660-22
NJAL#2660-20
NJAL#2673-03
NIAL#2660-18
NJAL#2660-21
NJAL#2660-17
NJAL#2660-19
NJAL#2660-15
NIAL#2660-04
NJAL#2660-05
NJAL#2660-l I
NJAL#2660- 10

NJAL#2660- l2
NJAL#2660-13
NJAL#2673-01
NJAL#2660-24
NJAL#2660-25
Nt AL#2673-02
NJAL#2660-26
NtAL#2660-2'7
NJAL#2660-02
NJAL#2660- 16

NJAL#2673-04
NJAL#2660-28
NJAL#2673-05

<0.002
<0.002
<0.002
<0.002

0.006
0.006

<0.002
<0.002
<0.002
<0.002

l.5J
<0.002

0.003
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002

0.005
<0.002
<0.002

0.0 r0
0.0t0
0.16

<0.002
<0.002

l.3J
<0.002
<0.002

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

0.026
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

0.022
<0.004
<0.004

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

150

100

95

38
83

t80
170
270
590
320
590
70
170

240
360
98
65

180

210
120
100

39
340
r00
300
6't0
60
49
310
300
<2.0
<2.0

All concentrations reported in mg/L.

Laboratory ID Methane Ethene
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TABLE 16

METABOLIC ACIDS GROUN'DWATER ANALYTICAL RESULTS
JANUARY 2OO2

Former Dover Electronics Site
Kirkwood, New York

Sample Location Laboratory ID
Plmvic

Acid
Lactic
Acid

Acetic
Acid

Propionic
Acid

Butyric
Acid

MW-2
MW-7A
MW-12
MW-13
MW-15
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP.2

MP.3D
MP.4
MP.5

MP-6S
MP.6D
MP-7

MP-8S
MP-8D
MP-9

MP.I OS

MP-IOD
DUP-I
DUP-2
DUP-3

t2A 1032-05
12A0986-09
12A0986-03
12A0986-01
12A0986-07
12A0986-08
12A0986-06
12B0035-07
1280035-06
t2At032-t I
12B0035-03
t2A1032-09
1280035-05
t2A 1032-08
12A1032- l0
12A1,032-06
1240986-04
12A0986-05
t2At032-02
t2A1032-01
12A 1032-03
t2At032-04
r2B0035-01
1280035-08
12B0035-09
12B0035-02
1280035- l0
1280035-l I
t240986-02
t2At032-07
1280035-04

<0.1

<0.1

<0.1

<0.1
<0.1
<0.1

<0.1

<0.1
<0.1
<0.1

0.1
<0.1

<0.1
<0.1

<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1

<0.1

<0.1
<0.1
<0. t
<0. t
<0.1

<0.1
<0.1

<0.1
<0.1

<1.0
<1.0
<1.0
<l.0
<l.0
<1.0
<1.0
<1.0

6.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l .0

<1.0
<1.0
<1.0
<1.0
<l.0
<1 .0
<1.0
<1.0

l8.l
<1.0

5.3
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<l.0
<1.0
<l.0
<l.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
8.2

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<l.0
<l.0
<l.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0

All concentrations reported in mg/L
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TABLE 17

SSPL GROUNDWATER ANALYTICAL RESULTS
APRIL 2OO2

Former Dover Electronics Site
Kirkwood, New York

Sample Location
Sampling Date
Laboratory ID

MW.2
4t312002

ox22s1-16
41212002

QX229't -8

MW-12
4|2DOO2
QX2291-1

MW-,I3
4t2t2002

QX2291-2

MW-15
4t2t2002

QX2291-6

MW-16
4t212002

QX2291-10

inyl Chloride <0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.2 J
7

<170
<170
<170
<170
<170
<'170

38 DJ
3,800 DJ

i .l -Dichloroethene
1 ,2-Dichloroethene

1 ,1-Dichloroethane
s-1 ,2-Dichloroethene

1 ,1 , 1-Trichloroethane
richloroethene
etrachloroethene

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.03 J
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5

0.4 J
0.2 J

8

<0.5
<0.5
<0.5
<0.5

0.08 J
<0.5

0.05 J
o.2

<6
<6
<6
<6
6DJ

<6

5DJ
180 D

Sample Location
Sampling Date
Laboratory tD

MW.24
4t2t2002

QX229'1-3

MW-25
4/4/2002

QY22914

MW.28
4/4nOO2

QY2291-3

MW-30
4t312002

QX2291-'19

t\4w-31
4t4t2002

QY2291-6

MW.32
4t312002

QX2291-'18

Vinyl Chloride
1- l-Dichloroethene
trans-'1,2-Dichloroethene
1 , l -Dichloroethane
cis-1,2-Dichloroethene
1,1,1-Trichloroelhane
Trichloroethene
Tetrachloroethene

<63
<63

8DJ
<63

61O DJ
<63

40 DJ
1,600 D

<25
<25
<25
<25

4J
<25

'13 J
670

<31
<31
<31

<31

17J
<31

12J
930

<0.5
<0.5
<0.5
<0.5

0.5
<0.5

U ,
0.06 J

<0.5

0.1 J
0.03 J
<0.5

1

<0.5
2
1

<0.5
<0.5
<0.5
<0.5
0.1 J

<0.5

0.07 J
0.4 J

Sample Location
Sampling Date
Laboratory lD

MW-34
4/4t2002

QY229'l-5

MW-35
4/3t2002

QX2291-17

tvtw-37
413t2002

QX229',t-20

MW-38
413t2002

QX2291-14

MP-2
41212002

QX2291-4

MP.3D
412t2002

QX2291-5
VinylChloride
l, | -Dichloroethene

trans-1,2-Dichloroethene
1 ,1-Dichloroethane
cis-'1,2-Dichloroethene
1,1,'1-Trichloroethane
Trichloroethene
Tetrachloroethene

<0.5
<0.5
<0.5
<0_5
<0.5
<0.5
<0.5

0.2 J

<0.5
<0.5
<0.5
<0.5

0.1 J
0.9

<0.5
<0.5

<1

<,1

<1
<1

<1

<1

1J
44

<8
<8
<8J
<8
18 D
<8
21 0

320 D

<8
<8
<8
<8

9D
<8
4DJ

290 D

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.03 J

0.4 J

NOTE:
All concentrations reported in micrograms per liter (pgiL).
D = Sample analyzed at a dilution factor greater than 'l.
J = Reported concentration is less than the CRQL but greater than 0



Table 17 continued

NOTE:
All concentrations reported in micrograms per liter (Ug/L).
D = Sample analyzed at a dilution factor greater than 1.

J = Reported concentration is less than the CRQL but greater than 0

Sample Location
Sampling Date
Labomtory ID

MP.4
4t2t2002

QX2291-1

MP-5
4t2t2002

QX2291-9

MP-6S
4/312002

ox2291-12

MP.6D
4/3t2002

QX2291-13

tvtP-7

415t2002

QY2291-11

MP.8S
4t412002

4Y2291-2
inyl Chloride

1, I -Dichloroethene
s-1 ,2-Dichloroethene

1 ,1-Dichloroethane
s-1,2-Dichloroethene

1,'1,1-Trichloroethane

450
<250
<250
<250

13 DJ
<250

82 DJ
7,500 D

richloroethene
etrachloroethene

<42
<42
<42
<42
'1 30 D
<42
100 D

1 ,300 D

<84
<84
<84
<84
100 D
<84
39 DJ

100 D

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.62

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.2 J

<8
<8

0.8 J
<8
12
<8
7J

260

Samplc Location
Sampling Date
Laboratory ID

MP.8D
4t4t2002

QY229',t-1

MP-9
415t2002

QY2291-12

MP-1OD
414t2002

QY2291-7

MP-l0s
4/4t2002

QY229l-8

DUP-I
4/2/2002

QX229l-l l

DUP-2
413/2002

QX229l- 15

Vinyl Chloride
I ,l -Dichloroethene
trans-1,2-Dichloroethene
1 ,1-Dichloroethane
cis-'1,2-Dichloroethene
1 ,1 ,'l -Trichloroethane
Trichloroethene
Tetrachloroethene

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.04 J
0.2 J

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

0.04 J
0.3 J

<0.5
<0.5
<0.5
<0.5
o.7

<0.5
0.1 J

<8
<8
<8
<8

l7
<8

2to
340 0

<0.5
<0.5
<0.5
<0.5

0.06 J
<0.5
<0.5

0.8

<0.5
<0.5
<0.5
<0.5
<0.5

0.5
0.3 J
l0

Sample Location
Sampling Date
Laboratory ID

DUP-3
4t4/2002

QY229'l-10

TB
4t4t2002

QY2291-9

TB-1
4t5t2002

QY229'1-'13

invl Chloride <0.5
0.1 J

0.04 J
<0.5

1

<0.5

1

l,l -Dichloroethene
s-1 ,2-Dichloroethene

'l ,'l -Dichloroethane
s-1 ,2-Dichloroethene

'1,'1,1-Trichloroethane

richloroethene
etrachloroethene

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
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TABLE 18

INORGANIC GROUNDWATER ANALYTICAL RESULTS
APRIL 2OO2

Former Dover Electronics Site
Kirkwood, New York

NOTE: All concentrations reported in milligrams per liter (mg,/L)

Sample
I-ocation

Laboratory ID
Alkalinity-

Total
Chloride Nitrate

lron,
Dissolved

Manganese,

Dissolved
Sulfate

MW-2
MW-7A
MW-t2
MW-13
MW-15
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP-2

MP-3D
MP.4
MP.5

MP-6S
MP-6D
MP-7

MP.8S
MP.8D
MP-9

MP.I OS

MP- IOD
DUP.I
DUP.2
DUP-3

02040t71-04
02040098-08
02040098-01

02040098-02
02040098-06
02040098-10
02040098-03
02040172-04
02040t72-03
02040171-08
02040172-06
02040t7 t-07
02040172-O5

0204017 t-06
02040t71-09
02040171-03
02040098-04
02040098-05
02040098-07
02040098-09
02040171-01
02040t71-02
02040209-0t
02040172-02
02040t72-01
02040209-02
02040172-08
02040t72-0'7
02040098-11
02040171-05
020401'12-09

220
60

80

150

180

120

r60
120
2t0
490
190

270
230
I l0
130

t20
30
120

30
60
90

l5t
140

64
250
140

130

240
140

100

190

3.83
1.93

<0.05

0.320
0.17
0.3

o.49

1.20
<0.05
<0.05
<0.05

<0.05
<0.05

0.26
1.31

1.15

0.72

0.71

1.7 |
1.86

t.23
0.19

<0.05

0.32
<0.05
<0.05
<0.05
<0.05

0.33
1.20

0.56

<0.005

0.01I
1.320

0.06
0.836
0.20
r.l3

0.013
14.2

0.041

0.021

0.333

0.035
0.03 I
0.06

0.041

0.336
<0.005

0.016
0.431

<0.005

0.026

0.014
<0.005

0.005
6.68

0.092
<0,005

0.04
0.095
0.016

<0.005

0.007
3.88
0.04

0.3 01

2.1

14.2

s.76
21.9
22.5

1.31

20.5

0.367
0.018
0.634
0.723
0.188

0.106
0.155
1.06

0.061

2.16
0.25

0.642
0.469
5.65

0.394
0.536

0.024
0.616
l.3l

3'7 .2

tz.o
8.0

36.8
9.9
12.'7

14.7

18.4

9.7
I t't

30.8

26.s
1.1

31.7
22.7
25.4

26
3.6

24.8

16.5

t7 .0

5.2
l8.0
32.8
1.63

34.',l

1.55

1.03

33

26.5
3 t.7

4.0
4.0
<2.0
<2.0
<2.0

4.0
<2.0
<2.0

4.0
<2.0

4.0
<2.0

4.0
<2.0
<2.0

4.0
<2.0
,.2.0

<.0
4.0
<.0
4.0
4.0
<2.0

4.0
<2.0
<2-0

4.0
4.0
4.0
4.O

Sulfide

65.9

628
253
1.6

18.9

184

335

385
584
509

6t9
324
t.67
606
496
308

531

l3
459

1,580

557

3 -21)

9'7

291
2.93
3 t3
219
7 .43

1.9

322
621
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TABLE 19

DISSOLVED GASES GROUNDWATER ANALYTICAL RESULTS
APRIL 2OO2

Former Dover Electronics Site
Kirkwood, New York

Sample Location Laboratory ID Methane Ethane Ethene Carbon Dioxide

MW-2
MW-7A
MW-12
MW-13
MW-15
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
MP.2

MP.3D
MP-4
MP-5

MP-6S
MP.6D
MP-7

MP-8S
MP.8D
MP-9

MP.I OS

MP.IOD
DUP-I
DUP-2
DUP-3

TB
TB-2

3044-1
3044-08
3044-01
3044-02
3044-06
3044- l0
3044-03
3044-24
3044-23
3044-19
3044-26
3044-18
3044-25
3044-17
3044-20
3044- t4
3044-04
3044-05
3044-07
3044-09
3044-12
3044-13
3058-01
3044-22
3044-21
3058-02
3044-28
3044-2'7

3044-l I
3044-15
3044-30
3058-03
3044-29

<0.002
<0.002
<0.002
<0.002
<0.002

0.003
<0.002
<0.002

0.002
0.002

<0.002
<0.002
<0.002
<0.002
<0.002

0.002
<0.002
<0.002

0.004
<0.002

0.002
0.004
0.022
0.002
0.004
0.004
0.004

<0.002

0.003
0.008
0.29t

<0.002
<0.002

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0_004

<0.004
<0.004
<0.004
<0.004
<0.004
<0_004

<0.004
<0.004
<0.004
<0.004
<0.004

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004

150

78
26
l'l
22
26
140

I l0
200
530
300
500
l9
t40
160

250
I l0
28
t20
170
8l
29
64

410
t7

580
120
l8
l5

250
300
NA
NA

All concentrations reported in mg/L
NA Not Analyzed
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TABLE 20

METABOLIC ACIDS GROUNDWATER ANALYTICAL RESULTS
APRIL 2OO2

Former Dover Electronics Site
Kirkwood, New York

Sample Location Laboratory ID
Pyruvic

Acid
Lactic
Acid

Acetic
Acid

Propionic
Acid

Butlric
Acid

MW-2
MW-7A
MW-12
MW-13
MW-15
MW-16
MW-24
MW-25
MW-28
MW-30
MW-31
MW-32
MW-34
MW-35
MW-37
MW-38
Mj-2

MP-3D
MP.4
MP-5

MP.6S
MP.6D
MP-7

MP.sS
MP-8D
MP-9

MP-IOS
MP-1OD
DUP- I
DUP-2
DUP

12D0207-05
l2D0l40-08
12D0140-01
t2D0t40-02
l2D0l40-06
l2D0l40- l0
l2D0l40-03
12D0293-04
12D0293-03
12D0207 -08
12D0293-06
12D0207-01
12D0293-05
12D0207-06
12D0207-09
12D0207-03
t2D0 r40-04
12D0140-05
12D0 r 40-07
12D0140-09

t2D0207-01
12D0207-02
t2D03l0-01
t2D0293-02
12D0293-01
12D0310-02
12D0293-08
12D0293-0'7
12D0140-l I

t2D0207-04
t2D0293-09

<0.1
<0.1
<0.1
<0.1

<0.1

<0.I
<0.1
<0.I
<0.1
<0.1

0.1
<0.1
<0.1
<0.1

<0.1
<0.1

<0.1
<0.1

<0. t
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

6.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<l.0
<l .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<l.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

l8.l
<l .0

5.3
<1.0
<t.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<1.0
8.2

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<l.0
<1.0
<l.0
<1.0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

All concentrations reported in mg/L



UNIVERSAL INSTRUMENTS CORPORATION

TABLT] 2I

HISTORJCAL GROUNDWATf, R ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOI]NDS

Former Dover Electronics Site
Kirkwood, Ncw York

Sample Sanplitrg
Date

PCE
,19/L

TCF:

upl-
I,2.DCE

Total ('rp4-)
vinylChlonde

tuE4-\
MW-l ll/18/1998 TAUTCL 170 ll 2t 8.1

MW-2

1r/13/1998
9mnMt
tu4n00l
lt29noo2
41312002

9^1nOO2

SSPL
SSPL
SSPL

SSPL
SSPL
SSPL

320
22

t50
l0
7

9tE

3.6J

IJ
5

0.3J

o.2t
6

4.4J
IJ
5

0.05J
<0.5

5

NA
<t.E
<6

<0.5

<0.5
<0.5

MW-l n/t2^998
9120n001

SSPL

SSPL

200
lt <0.5

<5
<0.5

ND
<05

MW-5

9fi3t2002
|/13/1998
9ntn00t
9^3t2002

SSPL

SSPL

SSPL

SSPL

I l0
l4
t2

l3B

3J
<5

<0.5

0.2J

5

<5
<0.5
<0.5

4
ND
<0.5
<0.5

r^y1998
9ntn001
9/1312002

SSPL
SSPL
SSPL

<J
<0.5

O-2JB

<5

<0.5
<0.J

<J
<0.5
<0.5

ND
<0.5
<0.5

t)/l6^998
9h9n001
1214n001

v28n002
4t2n002

91t3n002

SSPL

SSPL
SSPL
SSPL
SSPL

1,300

3,600
6.000
3,900
3,800
EOOE

<5
<t 30
<t 60
<84

38J

<50
<t30
<160
<84

<170
<0.5

ND
<t30
<t60
<E4

<170
<0_5

MW-8 I l/16/r998
9Dtn00t
9^3n002

SSPL

SSPL
SSPL

<5
<0.5

OE

<0.5
<0.5

<5
<0.5
<0.5

ND
<0.5
<0.5

MW-9 Il/18/1998
q t9n00t
9^32002

SSPL
SSPL

SSPL

<0.5

O,O7JB

<5

<0.5
<0.5

<5
<0.5
<0.5

ND
<0.5
<0.5

l r/t3/1998
9/t9n00t
9/l]n002

SSPL

SSPL

SSPL

<0.5

O.I JB

<5
<0.5
<0.J

<5

<0.5
<0.5

ND
<0.5
<0.5

l l/17n998
u2/1999
9/19n00t
tu3t2001
|2812002
4t2/2002

9113n002

SSPL
SSPL
SSPL
SSPL
SSPL
SSPL

SSPL

<5
<5

<0.5

0.09J
0.09J
<0.5

0.2J

<5
<5

<0.5
<0.5
<0.5

0.03J
<0.5

<J
<J

<0.5
<0.5
<0.5
<0.5
<0.5

ND
ND
<0.5
<0.5
<0.5
<0.J
<0.5

MW-13

l^2^998
2t2^999

9/t 92001
11132001
lnsnoo2
4t2,2W2
9/1312002

SSPL

SSPL

SSPL

SSPL

SSPL

SSPL
SSPL

l3
9-1

l3
l4
l3
8

7

<5

<5

0.3J

0.3.t
<0.5

0_21

0_2t

<5

<5
<05
0.06J
<0.5
<0.5
<0.5

ND
ND
<0.5
<0.5
<0.5

{.5
<0.5

Mw'l.l I l/17/1998
9/19/2001

91312002

SSPL
SSPL
SSPL

<5

0.tJ
0.5J

<5
<0.J
<0.5

<5

<0.5
<0.5

ND
<0.5
<0.5

MW-15

2t4/t999
3/t v1999
9176DOOt

t2t3D00t
tna2002
4nno02
9^3/2002

SSPL
SSPL

SSPL

SSPL

SSPL

SSPL
SSPL

<5
<5

<0.5

0.2t
<05
0.2

o2t

<5
<5

<0.5
<0.5

0.03J
0.05,
0.5u

<5

<5

<0.5

0.0tJ
<0.5

0.08J
0.5u

ND
].D
<0.5
<05
<0.5

NA
0.5u

MW-16

I t/t ?f1998
ut^999
9 9/2001

ta3noo'l
tD8n002
4nn002

9^1n@2

SSPL
SSPL
SSPL
SSPL
SSPL
SSPL
SSPL

570
410

2

92
8

180

t60E

ltJ
l5J

<0.5

2J

0.3J

5J

7Dl

l6J
t2t

<0-5

0lJ
6T

6

NA
NA
<0.5
<3

<0.5
<6

<0.5

r ln l/1998
u4lt999
925t200t
9/13t2002

SSPL
SSPL
SSPL

SSPL

4_l
]J
l
]B

<t
<5

<0.J

0.21

<5

<0.5

0.0u

ND
ND
<0.5
<0.5

<J
2.1t
1)

<5

<t
MW-18

I t/18/t 998
7t7^999
3^0,1999

SSPL

SSPL

SSPL

<5

0.81 J

ND
ND
ND

MW-6

MW-11

MW-12



MW-r 9

|/1t/t998
2t5/1999
3 O/t999

9n4DNt
9n3/2W2

SSPL

SSPI,

SSPL

SSPL

SSPI,

68
160

160

88

ll

E,8

t8
l7
20

9
t1
l6

<4.2

4

NA
NA
NA

<4_2

<0.5

MW-20

Il/l0n 998
214/t999

l/15/t999
9D6nO0t
9^312002

SSPI-

SSPL

SSPI,

SSPI,

SSPL

9.1

l2
63
8

4

<5

l.3J
<05
0.lJ

<5
<5

<5
<0.5
<0.5

ND
ND
ND
<0.5
<0.5

Mw'2l
2/v)999
3/t21t999
9D6nN1

13n002

SSPL
SSPL
SSPL
SSPL

<5

<5

<0_5

0.9,

<5

<0.5
<0.5

<5
<5

<0.5
<0.5

ND
ND
<0.5
<0.5

MW-22
I t/t311998
t4lt999
9^9D001
9n3D002

SSPL
SSPL

SSPL
SSPL

<5
<5

<0.5

0.3J

<5
<5

<0.5

<0.5

<5

<0.5
<0.3

ND
ND
<0.5
<0.5

r v-21

/18/t998
2t511999

3/t9L999
9fi9n001
9^3t2W2

TA]-/TCL
SSPI,

SSPI-

SSPL
SSPI,

48

2t
tl

0.3J

2

<50
<5

2

2

<42
<5

<5

5

0.3J

NA
ND
ND
<0.5
<0.5

MW,2.1

I l/13/1998
u3/1999
9t19n0o\
t2t3t2w1
tn8n002
4r2n002
9 312002

SSPL
SSPL
SSPL
SSPL
SSPL
SSPL
SSPL

2, t00
2,?00
2,500
t,600
1,500

r,600
3008

8.8J
<100

261
l2J
l2J
40J
l60E

<5

24t
46J
35J

3lJ
6t0

550E

NA
NA
<84
<42

<42
<63
<0.5

M\\',25

1 911999

4n37L999
9n5D00t
lztsl2ool
l/3012002
4/4n002

SSPL
SSPL

SSPL

SSPL

SSPL
SSPL

1,200

I,t 00
630
%0
250
670

6.1t
<50
<25

6J

250
l3J

201
<31

<5
5.1

l0
4J

ND
ND
<25
<25

<6
<25

MW-26
2154999
3^0^999
9t24n$Ol
9n312002

SSPL

SSPL
SSPL
SSPL

200
r50
94

ll

6J

4.lJ
5

I

<50

89
5

0.9

NA
NA
<5

<0.5

Mw'27
2t3/t999
lnl/t999
9t26t200t
9/t311002

SSPL
SSPL
SSPL
SSPL

13

:00
56

378

2-5t
2.61

5

l5

5.1
<5

6

u

NA
NA
<2.5
<0.5

MW-28

2t1/1999
1]I111999
9D5n00t
t2/512001
tn0nm2
4t4nN2
9^3n002

SSPL
SSPL
SSPL
SSPL
SSPL
SSPL
SSPL

|,200
<5
10

440

550
930
53E

l0J
t0J
IJ
5J

9t
l2J
45E

<5

t4J
3J

l0J
EJ

t1t
E2E

NA
NA
<1.6
<t7
<18
<ll
<0.5

Mw'29
2131t999

1/t2^999
9/L9nool
9/t1DOOz

SSPL
SSPL

SSPL

ssPt.

<5

<5

<0.5

0.tJ

<5
<5

<0.5
<0.5

t5J
<5

<0.5

<0.5

ND
ND
<05
<0.J

N{w l0

3^9 999
4t2J]1999
9n6DWt
t2/5DOOt
v29t2002

04102

9/1312002

SSPL
SSPL

SSPL

SSPt-

SSPL
0.06J
SSPL

<J
<5

<0.5

2

0.07J
0.06J
0.rJ

0.8 J
o_97 !

I

0.4J
0.7
06
0.6

<5

0.6
0.4J
0.5

0.5

05

ND
ND
<0.5
<0.5
<0.5
<0.5
<0.5

MW-lr

3n8/1999
4n 1999
9t2612001

t2/5t2001
v3l/2002
4t4n002

9n312002

SSPL
SSPL

SSPL
SSPL
SSPL
SSPL
SSPL

r.3J

I
0.7

I
I

0.7

1.9 J

1.4 J

l
I

2

2

2

<J
<5

I

0.8
I
I
2

\D
}{D
<0.5
<0.5

0 0?J
<0.5
<0.5

MW,l2

3|9^999
4n2/1999
9n512001
l7/5/2001
lt29/1coz
4/]n002
9 3DOO2.

SSPL
SSPL
SSPL
SSPL
SSPL
SSPL
SSPL

<5

<5

<0.J

0.5J
<0.5

0.4J
0_2J

<5
<5

<0.5
<0.5
<0.5

0-07J

0 03J

<5
<5

<0.5

o_07J

o.2t
0.tJ
<0.5

\D
ND
<0.5
<0.5
<0.5
<0.5
<0.5

11

21

ll
6

l.lJ
0.141

0.6

0.8

<5

0.8
o.2l

MW:rl
77LE/t999
1/22^999
9/26t2001
9 3n002

SSPL

ssPl,
SSPL
SSPL

ND
ND
<0.5

<0.05



Table 2l continued

MW-14

4nyt999
9n5DOO|
tzt5t200t
t/30/2fi2
41412002

9lt1DOOZ

SSPI-

SSPL
SSPL
SSPL
SSPL
SSPL

<5
<0.J

0.05J
<0.5

o.2l
o.2l

<5

<0.5
<0.5
<0.5

<0.5

0.05J

<5

<0.5
<0.5
<0.5
<0.5
<0.5

ND
<0.5
<0.J

<0.5
<0.5
<0.5

IvlW 15

4t2vt999
9t25t200t
12t5D001
tD9n002
4t1t2002

9^3nN2

SSPL
SSPL

SSPL

SSPL

SSPL
SSPL

<5

<0.5

0.04J
<0.5
<0.5

0.08J

<5

<0.5
<0.5
<0.5
<0.5
<0.5

<5

<0.5

0.04J
0.09J
0.tJ
<0.5

l.D
<0.5
<0.5
<0.5

<0.5
<0.5

MW-16 4Dvt999
9t2612001
9/1312002

SSPL
SSPL
SSPL

<5
<0.5

0.07J

<5
<0.5
<0.5

0_97 J

0.5

0.lJ
<05
<0.5

MW-3?

9t281200\
r2t5l200t
rngD002
4,3n002

9/1312002

SSPL
SSPL
SSPL
SSPL
SSPL

24

43

30
44

t6

0.1

0.9J

l
IJ

O,E

<0.5

0.2J
<0.8

0.07J

<0.5
<2

<0.8
<t

<0_05

MW-18

9n8n00t
tL4noot
tn9D002
4/3n002

9/t3n002

SSPL
SSPL
SSPL
SSPL
SSPL

140

330
400
320

220E

l0
2\

2l
32E

l0
23

l9
t8
l1

<6.3
<t0
<8
<8

<0.05

MP.1 Drv

MP-2
tn8n002
4nn002
9^3n$z

SSPL
SSPL

SSPL

350
290

290D

l0J
4t
1D

22 <16

9<8
9D <8

9128/2041

l2ll/1001
tnanoa)
41212002

SSPL
SSPL
SSPL
SSPL

I
0.lJ
o_2J

0.03J

<0.5

0.03J
<0.5

<0.5

<0.5

0.06J
<0.5
<0.5

<0.5
<0.J
<0.5
<0.5

MP',1

9t21D001

12./42001
|29DOO2
4t2/2002
9t13nOO2

SSPL
SSPL
SSPL
SSPL
SSPL

'1,700

I,100
9,300
7,500
l,r00E

<250

4t
47
82J
7

<50
3J

<310

l3J
2<0.5

<50
<25

<310
<250

MP5

9t27DOOl
tu4.D001
y29D002

4t2n002
9113D002

SSPL
SSPL
SSPL
SSPL

SSPL

1,500

410
1,100

1,300

480E

<50

0.8J

4t
100

98E

<50

IJ
llJ
r30

I l0E

<50
<13
<42
<42
<0.5

MI'.6S

9t14DO0l
1).t4200t
11192002
41312002

9A3n002

SSPL
SSPL
SSPL
SSPL

t20
l7
890

2.100
l30E

<5

<2

50J

39J

6

<5

o2J
9J

t00
l5

<5
<2

<31

<84
<.05

MP.6D

9124t200t
t2t4t200t
v29nN2
4BnOOz

9/t312002

SSPL
SSPL
SSPL
SSPL
SSPL

2
<05

j
06
l4B

<0.5
<0.5

0.3J
<0.5

0.06J

<0.5
<0.5
<0.5
<0.5
<0.5

<0.J
<0.5
<0.5
<0.5
<0.5

MP.7
tu6/20ot
1Btno02
4/512002

9,1312002

SSPL

SSPL

SSPL

SSPL

25
0_3J

0.11

0.02J

05J
<0.5
<0.5
<05

2

<0.5

<0.5
<0.5

<0.5
<0.5

<0J

MP.8S

912112001

t2t4/200t
tB0n002
4t4n002

9t11t2002

SSPL
SSPL
ssPl,
SSPL

SSPL

)50
l0
t00
260

o.o2t

2t
I

3J

7J
<0.5

6

2

6l
t2

<0.5

0.2J

<0.5
<l
<E

<0.5

MP IID

9Dl nOOl

12t4D00l
1/30noo2
41412002

9^3nOO2

SSPL

SSPL

SSPL

2

26
0.3J
0_2J

I

<0.5

0.6J

0.03J
0.04I
<0.5

<0.5

03J
<0.5

<0.5
<0.5

<0.5
<0.E

<05
<0.5
<0.J

MP9
t2t6no0t
1/3t12002
4/5nOO2
9^3n002

SSPL
SSPL
SSPL
SSPL

l8
5

3

3

0.lJ
0.21

0.1J
0.lJ

2

0.7
0.7
0-1

<0.8
<0.5
<0.J
<0.5

MP IOS

tu6t200t
tBonoo2
q4n002

SSPL
SSPL
SSPL

I
I

0.8

<0.5

0.03J
<0.5

0.05J
0 0l.l
0 06J

<05
<0.5
<0.5

MP.IOD

9n712001

t2t6t2002
v30n002
4/4n002
9^3/2002

<0.5

0.07J
0.tJ
0.3J
04J

<0.5
<0.5
<0.5
<0.5
<0.5

SSPL
SSPL
SSPI,
SSPL
SSPL

<0.5
<0.5
<0.5

0.04J
<0.5

<0.5
<0.5
<0.5
<0.5
<0.5

NOTES: J = Estimated rcsult

MP.3D



UNIVERSAL INSTRUMENTS CORPORATION

.I'ABLE 
22

HISTORICAL GROI'I\iDWATER ANALYTICAL RESULTS
INORGANIC PARAMI]TERS
Form€r I)over Electronics Site

Kirkwood, New York

SMple Samplrng
ORP DO

AlkaliDity- Dissolved Iron. MMBdese.
Di$.I!e.l Dissolved

Sulfate
Darc Ioral CO:

MW-2

r l/lr/t998
9|2rn00t
t2t4n00t
tBonoo2
4/V2002

170

200

150

200

NA
0

5.64

5.21

3

NA
NA
'76

t76
220

250
270

260
150

8.1

NA
1.69

1.03

1.83

NA
NA

0.186

<0.00J

<0.005

NA
NA
2.03

<0.005

<0.005

30

NA
39_6

l6.l
31_2

ll/16/1998
9^9n001
t2t4t200t
tB0no02
4/1n002

86

l?0
180

150

190

t_92

5.6

3.53

60
19

NA
NA
84

128

60

120

130

150

18

0.9

NA
1.66

2_02

1.93

0

NA
0.08

{.005
0.0

NA
NA

0 021

0.01I

0.007

62

NA
4t_2

37.2

12_6

: l/18/1998
9lt9nool

NA
140

NA

144

NA
130 8:t

0.1

t.02

NA
0.134

NA
0.355

<20

16.5

MW,ll
I l/13/1998

9t19/2001

t21
t20

l.l l
1.1

NA
348 4.1

<0.1

0.87

MW-t2

I t/17/1998

2 t999
9/r9n00t
tu3n00t
v30n002
4/1/2002

55

NA
90

60

EO

80

0.93

NA
0

2

0

0

NA
NA
128

l12
196

80

48

16

100

26

<0_l

<0.1

0.87

0.061

<0.0J

<0.05

0

0.02

0.924

<0.005

I _32

NA
NA
3_7t

3.41

2_91

3.88

t3
25

9.22

13.2

10.2

8.0

2/rt999
9119t200t

12t3t2001
y30t2002

4^t2002

46
60
'75

r00

l?5

o_31

0

1_2

1.5

2.8

NA
NA
2t6
t44
t50

25

130

0.2

0.ll?
0.48

032

0

NA
1.53

<0.005

0.06l7
ll/17lt998
9|9t1001

ll5
1t0

IA7 NA
120

<0.1

0.914

0.5

0.21 2_39

24

453
MW 14

0 190

214,1999

1fivt999
9n6nool
r2t3D00l
v30nooz
4 12002

32

t12
40

20

80

130

3.69

1.35

0

0.83

0

0.'7

NA
NA
t50

180

148

180

I l0
36

0.5

0.4

0.901

0ll9
0_21

017

0

0

0.569

2.46
<0.005

0.836

NA

NA
0.118

0.493

0.304

0.301

tl
t2

9_',l8

9.57

10.7

9.9

MW.I6

11^2fi998
21111999

12./3n001

tB0no02
4^n002

t7l
l5t
ll0
120

150

2_31

0.66

6_1t

0.7

0.04

NA

NA
128

EO

120

0.5

0_9

0. t7

0.06

0.3

NA
0

0.4t 3
<0.005

0.2

NA
NA
t.83

| _37

2.t

20

2.1

10.6

8.2

t2_7

MW,l7
u/l t/1998

2/4^999
9n5n001

NA
222

t10

4_56

0

NA
NA
60

0.1

0.5

1.08

NA
0

0.t5

NA
NA
t. r6

<20

29

40NA

MW 20

r r/t0/199E

u4/t999
3t\5fi999
9n6noot

6l
139

t5l
n0

2_ts

0.7

0.0.
3

NA
NA

NA
210

0.2

0.1

0.5

0.9?4

0

0

0

0.085

NA
NA
NA

0.0t2

I
9

9

9 _6169

MW-21
2/t/t999
37r2/t999
9n6nool

280
123
10

1.42

2.5E

0.3

NA
NA
80

0.4

0.4

l.t I

0

0

0.44t

NA

0.012

2t
14

14.95l

NOIES

0 NA 130

0.014 0.091 15.9

NA
NA

o_t61

0.005

0.04

3l
NA
20.4

31.1

36.8

MW-13

MW-15

84

26



Table 22 cotrtinued

SaDple Sampling
ORP DO

Alkalinity- Dissolved

Total cor Diisolvcd D;slved Sultate
Datc

I l/18n998
2ls^999
3^9/t999
9^9n00t

NA
NA

-120

NA
NA

0

NA
NA
NA

<0.I
0_2

0.3

0.816

NA
NA
NA
L25

NA
NA

t.0?

53

l6
7

t.9153

Mw'24

I l/13/1998

2n/1999

9/t9t200t
tu3n00t
tRot2002
4/tnw1

NA
NA
190

135

150

-21

NA

NA
2_51

6.62

4.1

1.8

NA
NA

NA
12

68

160

120

140

1.6

1.6

NA
<0_01

t_23

0.49

NA
NA
NA

0.305

<0.005

l t3

NA

0 159

0 20?

142

<20

29

NA
|.2
23.2

t4.1110

3/t91t999

4123t1999

9n5n00t
tu5t200t
4AnN2

162

2ll
2t0
t40

195

2.75

t.58

0.3

0.1

I

NA
NA
10

120

120

NA
220

ll0

0

0

1.56

0.291

0.013

NA
NA
2.31

0_499

5.16

24

26

24.2

24

18.4

Mw'27
2/3/1999

l^tlt999
9n6nool

t?l
l5l

-150

2.08

052
0.8

NA

150

0.8

1.2

0.886

0

0

3.23

NA
NA
t.32

50

25

3J.t140

Mw'28

2n/1999

3117t1999

9n5D00t
tzl5t200l
lBon0o)
4/4nOD.

t60
176

140

350

-61

-200

1.05

1.03

0_7

t.45

0

0.6

NA

NA

90

46

150

2r0

NA
3',10

t.3
I

0.86t

0.9t
<0.05

<0.05

0

0.6

t.28
0.8

9.9

14.2

NA
NA
7.19
'1.t9

10.2

2t.9

27

29

56.2

33

21.9

9-720t)

l\,1w-29

2t3t1999

3112/1999

9/19t200t
NA
-90 3.4

NA
NA
I?O

<0.I
<0.I
0.816

NA
NA
4.56

NA

LIE

1t0
85

34.03l

MW-30

3/t9t)999
9126/2001

\u5noot
|30D002
4/1n002

NA
-t35
10

-60

100

NA
0.31

9

7 -21

0

NA

420

400

210

490

630

600

530

<0. t

<0.01

<0.01

<0.05

<0.05

NA
l.l8
1.24

0.229

0.04t

NA
23_1

2t -6

22

22.5

MW-31

3/lE/1999

tnut999
9t26t200t

t2/5t1001

t/3012002
qtno02

I0
233

80

ll0
0

150

0.16

0.07

0

6.1

0.88

0

NA

NA
130

lE0

170

t90

340

290

300

0.1

0.1

0.Et

<0.01

0.05

<0.05

0

0

0.054

0.t09
0.020

0.021

NA
L7l
l.l I

l.t0
l3l

44

36

38.5

16.3

31_5

30.8

MW-32

3/19/1999

4n)J1999

9t25nOOl
t2t5n00t
v10n002
4/V2002

-6

182

-30

20

2

94

2.15

028
0

6_6

9.55

l3

NA
NA
260

370

250

210

NA
570

<0.1

<0.1

<0.01

<0.01

<0.05

<0.05

0

0

23.2

6_4

6_4

0.311

NA
NA
22-1

20_4

20_2

20.5

39

36

21_S

23_9

28.8

26.5500

Mw'll
3^8^999
4/22^999
9n6t2001

l2l
190

ll0

4.5t

0.44

0

NA
NA

90

<0.t
<0.t

<0.01

0

0

0.546
NA

0.099

17

25

l6.l180

IvlW l4

4t2t/t999
9/25n001

t2t5/2001

4,rn002

72

-20

20

180

0.05

0

0.6

0

NA
I80

260

230

NA
50

l9

<0.1

0.9

<0.0t
<05

0

0_3r3

0_425

0.0t5

NA
0.9

0_317

0.367

5

LE

1.6

l.l

Mw'l5

412v1999

9/25/2001

t2/5n00t
t/3012002
4fin002

164

170

2.10

100

120

80

I t0

100

ll0

06
1.49

0.24

0.35
o.26

0

0.093

0.04E

<0.00J

0.03t

NA
0.015

0.02

0.034

O.OIE

3l
12.3

3l.l
34_3

31.'7

NOTES

MW-21

1.7

t.8
2.31

0.1

t_2

MW-25

120

I l7
107

I l8
ll7

0.16

0.1

0

0.9

0

NA
220

r40



'table 22 continu€d

Sample Sampling

Date
ORP DO

Alkaliruty-
Toral Dissolved Dissolved

Sulfale

MW,t6
4/2t1t999

9n6nool
167

-70

0.07 NA
lt0

<0.I

0Elt
0

10.4 l. t4
40

3l.40

912812001

12t5n001
tBonwz
4/1n002

t2
10

120

180

1.3

0.6

1.6

20

tE0

t90

200

130

l0
t80

2.09

t.04

1.69

t3l

1.38

1.3

<0.m5

0.06

1.96

0 913

1.03

0_634

33.1

36.1

29.5

22.1160

MW-18

9n8n00t
tu4nool
u30n002
4^n002

180

190

140

210

1_44

0

6_1

60

64

100

I20

240

280

2_06

| _42

t.76
t.l5

t.t2
0.347

0.008

0.041

o_612

0.384

0.364

0.723

30.3

27.9

30.7

25.4250

MP.2
v3012002

4^/2002
150

150 2

68

t0 lt0
<0.005

0.t36
0.5?5

0.1E8

28.1

26

MP ]I)

9n8n00l
tl/3t2001
t130n002

4^n002

130

ll0
80

ll5

E.95

6_2

0

0

90

140

t:r0

120

4.1

60

0.99

0.1l9
0.18

o_2t

0.988

0.?05

<0.005

<0.005

0.251

0.181

0_136

0.106

16.3

3_11

3.7

3.6

9n-lD@t
t2/4noo1
tBon002
4^12W2

{5
r00

150

200

0.E

lt2
6

5.3

80

76

56

30

100

J4

1.89

1.,19

2t
l.7l

2.18

0.1t9

<0.005

0.0 t6

1.46

0-141

0.219

0.155

24_6

24_4

24_8

24_8

MP,4

120

9/21f200t

t2/4n001
v30/2002
atDa02

120

I90

t90
t60

3.44

6_5

7.3

5.6

60

40

24

60

t70
5',1

2.43

l_71

2_25

1.86

0.409

0.286

<0.005

0.431

0.683

0.496

0.381

1.06170

9n4D00t
t2/41200\

v30t2002
4/lnoo2

80

95

130

220

NA
128

128

90

NA
l0

NA
0.91

1.48

l,23

0.087

<0_005

<0.005

NA

0.883

0.t41

0 061

NA
11.3

t4.4
17.0

MP-6S

8l

MP-6D

9n4n00t
12t412001

t/3012002

4^ t2N2

-210

280

120

l?0

0

t2
0.7

0

NA
148

160

t5t

NA
50 0.32

0.43

0.19

NA
2.33

<0.005

0.026

NA

1.95

2.18

2.t6

NA
6.1

5-7

5.219

MP.7
t2/6no0l
u30/2002
4/tn002

160

-t50
-l l0

1_6

o_2

0

120

160

140

0.021
<0.05

<0.05

0ll8
0.151

0.014

3.7

r.82

0.248

34.5

41.0

18.0

MP.8S

9t21D001

t2t4DOOt

tB0n002
4^12ffi2

200

2t0
180

250

10.4

Il8
l7
l1

60

64

160

64

260

210

t.I
011
025

012

0_34-1

0.073

<0.005

<.005

2_t6

6_66

J.98

0.642

31.4

48.E

31_9

12.8{10

MP,8l)

9t21n001

t2l4/2001
t/30D002
4/tn002

42

-40

40
100

1.4

0.41

0

I

EO

84

220

250

31

130

t.45
0_21

<0.05

<0.05

0.t54

0.896

0.457

0.469

93.4

I l_3

l-7
1.63

MP'
t2/612001

|3012002
4l|2002

244

-20
55

1.5

0

0

Il0
140

I40

4',10

580

0.06

<0.05

<0.05

0.1l4
4.03

668

0.465

3.36

5.65

31.9

37 _9

34.7

tr6Dwl
l/3012002

4/tDOO2

200

t{0
10

7.6

0

0

200

180

ll0

0.015
<0.05

<0.05

0.017

0.068

0.092

159

2.41

0 394

33.3

40_1

r.55
MP IOS

120

MP.] OD

9n1n00)
t2/6/2002
|30/2002
4^t2002

0.4

0.4

0.4

0

210

210

120

240

:15

42

<0.0r

<0.01

2_35

<0.05

1.5

0.01

<0.005

<0_005

I1.6

1.26

1.3

1.03l8

NOTES

J = Eslimat.d r€suli

MW r?

0.89

0.72

2t_5

l8
19.3

16.5

MP5

0.8

10.2

0.4

3_1

1.53

0-274
<0.005

0.005ll

60

100

10

r30

0.126

0.548

0.518

0.536
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Figure 24
Oxygen Redutction Potential
Shallow Groundwater Unit
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Figure 25
Alkalinity

Shallow Groundwater Unit
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Figure 26
Oxygen Reduction Potential

Intermediate Groundwater Unit
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Figure 27
Alkalinity

lntermediate Groundwater Unit
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Figure 28
MW-24 Bar Graph - PCE and Breakdown Products
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Figure 29
MP4 Bar Graph - PCE and Breakdown Products
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Figure 30
MW-7A Bar Graph - PCE and Breakdown Products
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Figure 31

MP-s Bar Graph - PCE and Breakdown Products
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Figure 32
MP-6S Bar Graph - PGE Breakdown Products
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Figure 33
MW-2 Bar Graph - PCE and Breakdown Products
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Figure 34
MW-28 Bar Graph - PCE and Breakdown Products
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Figure 35
MP-8S Bar Graph - PCE and Breakdown Products
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Figure 36
MP-10S Bar Graph PCE and Breakdown Products
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Figure 37
MW-30 Bar Graph - PCE and Breakdown Products
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Figure 38
MW-31 Bar Graph - PCE and Breakdown Products
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MW-32 Bar Graph - PCE and Breakdown Products
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APPENDIX A



MONITORING WELL LOG

Clientl
n VETSA nstrumentS-

Well lD: MW-37
lasla e, nc.

Kirkwood, NY 8 South River Rd.
Cranbury, New JeBey 08512Project # 05203.003 Sheet 1 of 1

depth
(feet)

Blow
Count

Soil Classification Remarks

24

-26

-28-

-30-

34

- 
36-

-40-

wet

wet

wet

wet

Brown gravel and fine silty sand

Till, Brown gravel and fine silty sand

Till with course to fine brown silty sand

Till with some clay.

40' END OF BOREHOLE

Split spoon sampling
from 25{0 ft.

PID lamp out of service

9

10

4

7

4

39

28

26

Moisture
Content

Till, pebbles, course to fine silty brown sand
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MW-24 Area - Installation of lirst HRC injection point

MW-24 Area - HRC injection at first point (Cylinder for packer inflation w/ inert gas)

Universal lnstruments-Kirkwood North
Industrial Drive, Kirkwood, New York
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MW-24 Area - HRC injection trailer (pump and hopper, glycerin rinse, and water bath

MW-24 Area - HRC heated for injection
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Industrial Drive, Kirkwood, New York



MW-24 Area - Heated HRC being poured in pump hopper

MW-24 Area - HRC injection point installation

Universal lnstruments-Kirkwood North
Industrial Drive, Kirkwood, New York
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Pilot Truck Stop - HRC injection (Drill rig and trailer with pump, water bath and HRC)
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MW-7A Area - Installation of injection points

Universal Instruments-Kirkwood North
Industrial Drive, Kirkwood, New York
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MW-7A Area - HRC injection in progress

I

MW-7A Area - Trailer with generator, pressure washer, hot water bath for HRC
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Universal Instruments-Kirkwood North
Industrial Drive, Kirkwood, New York
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Pilot Truck Stop - ORC injection (Drill rig with pump and ORC bucket [bluel)
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Universal Instruments-Kirkwood North
Industrial Drive, Kirkwood, New York

u\q
t

-r i
f

IJ 'l

t
1
I\=

llrffir-(
a -rl tr

7
-:
I r |-I

\d

-'ll.: -1

l

Pilot Truck Stop - Mixing ORC for injection



E

I

-

T
Pilot Truck Stop - ORC injection in progress through direct push rods
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Pilot Truck Stop - ORC injection (507o solids mix) in progress
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HRC/ORC INJECTION LOG
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Using HRC to Treat Residual Sorbed DNAPL Contamination

General Background

DNAPL Contamination

This is generally a very low level of contamination that sorbs to clean aquifer materials after they
are exposed to a dissolved phase plume. Typically the soil will superficially adsorb a few
multiples of the dissolved phase concentration unless there is a significant amount of organic
matter in the system. Under these high organic conditions there may be as much as one to two
order of magnitude increase over the dissolved phase concentration, but this is still a fairly low
level of total mass and is clearly the exception rather than the rule. The hydrophobic sorption
value in most cases is between lx and 2x the dissolved phase concentration. In our standard
HRC Applications Software (see www.regenesis.com) we consider this factor as a function of
the K66 (organic carbon). The software relies on published data sets for hydrophobic sorption
under a various conditions with K66 being a major factor.

Residual DNAPL

When pure solvent enters the aquifer it sinks - hence the term D{APL for Dense Non-aqueous
Phase Liquid. As a result the liquid tends to "finger" through the aquifer forming "stringers" as
well as &oplets in its wake. A small amount of residual mass is of far $eater impact than even a
very high l00x hydrophobic sorption value. What we have here is "free product" but it exists in
small amounts as droplets in the macropores or "stringers" that connect through several pores.
This is a main target for HRC, beyond the dissolved phase and hydrophobically sorbed
contamination. It is also the kind of contamination that new evidence shows we can effectively
remediate by actively stimulating reductive dechlorination.

Free Phase DNAPL

This is "free product", a palpable amount of material that is usually only manageable by
excavation, pumping or some other intensive mechanical process. HRC is generally

Regehesit All Rights Reserved 2002 www.regenesis.com
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While it is clear that bioremediation is effective against dissolved phase contamination, which is

readily available for microbial consumption, there has been debate about how easily a sorbed
contaminant can be treated. First, we offer the following definitions of different types of
DNAPL contamination, which will facilitate discussion.

Hydronhobic Sorption



contraindicated in these settings - strictly from a stoichiometric perspective; there is just too
much contaminant mass in free product for an affordable use of HRC. However, a final
technology selection decision is still a function ofthe economic comparison to the next available
solution for the problem as well as any special logistical constraints that would limit normal
DNAPL removal operations.

In summary, at present we apply HRC without concem to all problems involving dissolved phase

and hydrophobically sorbed contamination. The next challenge for us is to explore the limits of
how we can affordably impact residual DNAPL and in rare instances the free phase

contamination.

Treating Hydrophobically Sorbed and Residual Sorbed DNAPL

Why it Should Work

Microorganisms can accelerate sorbed contaminant removal by several mechanisms. Primarily,
when microbes consume the "newly born" dissolved phase that is outside an actively desorbing
source - they maintain a concentration gradient. In accordance with Fick's Law, the flux from
the sorbed material will increase with the steepness of this gradient. Also, microbes may
actively secrete "biosurfactants" which act like soap to facilitate desorbtion. Consequently, we
have these two mechanisms for biological impact.

Experimental Evidence

Our work was modeled after the pioneering efforts of Dr. Joe Hughes at Rice University (Can,
C.S., Garg, S. and J.B. Hughes, 2000. The Effect of Dechlorinating Bacteria on the Longevity
and Composition of PCE-Containing Non Aqueous Phase Liquids under Equilibrium Conditions.
ES&T 34i6, 1088-1094).

In the shrdies we conducted we decided to focus on chlorinated solvents and the action of HRC
on some or all of the phases we have discussed above. Three types of experiments were
performed:

) The "Disappearing Drop Experiment"

A visible drop of TCE (about 0.5 grams) was placed in a flask. Water from a second flask
containing soil and HRC was recirculated through the flask containing the pure TCE. The
experimental set-up is shown in Figure l. Figure 2 shows the results over 12 days in which the
disappearance of the "free product" is clearly noted. The rate of removal is somewhat
accelerated by the recirculation, which even though gentle is fast compared to typical aquifer
flow. Still, even projecting these results out by a time factor of l0 to as high as 100, what is
clearly illustrated is that small globules ofDNAPL can be completely removed relatively quickly
from the aquifer solely by microbial consumption

Regenesis All Rights Reserved 2002 www-regenesis,co
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Figure 2. Disappearing Drop Results from Baseline to Day 12
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Figure 3. Hughes Experiment Results

F The "Modified Hughes Experiment" using higher initial DNAPL Mass

In this experiment replicate samples were created in which there was excess TCE. HRC was
applied and the data was accumulated by complete analysis of a given set of tubes in a time
series. In each test tube there was l0 grams of soil, 0.5 grams of TCE, I .5 grams of HRC and
130 ml of distilled water. Figure 4 presents the change in total TCE mass in the system over
time. Once again, what is clearly illustrated is that small globules of DNAPL can be completely
removed relatively quickly from the aquifer solely by microbial consumption. Also, in contrast
to the "Disappearing Drop" experiment, in which a moderate but artificially high flow was

Regenesis All Rights Reserved 2002 wwtr,regenesis.cor

) The "Hughes Experiment"

In a simple version of the experiment carried out in the paper cited above, a column of
acclimated, microbially active soil was flushed with water saturated with TCE (175 mg/L) until
the soil was saturated with TCE and in equilibrium with the dissolved phase. HRC was added to
the soil and the aqueous phase circulating through the system was andlyzed on a regular basis.

The results are shown in Figure 3 and essentially represent the action of HRC on the dissolved
phase and the soil bound hydrophobically sorbed material that replenishes the dissolved phase in
accordance with Fick's Law.

Bioremediation of Pure TCE in Soi!

l-----...-



present, in this instance the system was completely static and still there was a vary rapid removal
of residual source under the direction of microbial action.

Figure 4. Results of the Modified Hughes Experiment

All of these experiments showed that the TCE was remediated very effectively. It was
concluded that HRC can assist in the bioremediation of pure phase TCE either on or in soil
whether in liquid form or adsorbed onto and into the soil.

Field Evidence

Proving that bioremediation accelerates desorption in the field is a daunting proposition due to
the heterogeneity of the system, the costs and uncertainly involved. Still, Regenesis is
examining some options and hopes to initiate such a project in the near future. In the meantime,
there is some indirect evidence for bioremediation mediated in some ofour field work to date.

If we consider a simple sequential dechlorination of TCE to the first daughter product DCE we
can accumulate some indirect evidence for the desorption. Given that TCE degrades faster than
DCE we can hypothesize that if desorption is occurring that we will see an excess ofDCE in the
system over time. So, as we get "turnovers" ofdissolved phase TCE, where the dissolved phase
is fed by desorption, the DCE levels systematically increase. Once again, the DCE build-up is a
function of the kinetic disparity, i.e., the slower rate of removal of the DCE relative to the TCE
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A site in New York was contaminated with TCE at concentrations reaching 26,000 ug/L in a
very tight glacial till and clay aquifer with a very low velocity (hydraulic condrrtivity : 0.01

IVday). Depth to groundwater was recorded at approximately 5- ft bgs. Approximately 500 lb of
HRi were injected into borings spaced 5 ft on center in a 560 ft2 grid.

This, in fact, is the case in several of ou data sets and indicates we were treating an area with an

unknown residual. This is not uncommon due to the fact that it is often hard to precisely locate a

DNAPL source. As a result if we see a small reduction on TCE and a much larger increase in
DCE in the same time period we are probably "tuming over" the TCE pool by desorption. Two
examples of this are presented as follows. The full studies are in the book entitled Accelerated
Bioremediation of Chlorinated Compounds in Groundwater. Copies are available free of charge
at our web site.

Case 1: Proi ect Conducted by Haley & Aldrich

Figure 5 clearly shows that the DCE daughter product appears in excess d the TCE parent
material over time. Also, the data is particularly valid because it expresses total mass in the

system as a function of a kreiging modeling exercise that can determine the mass from a

collection of individual well measurements. In the initial time period from Day 0 to Day 89

there is a decrease in total TCE mass from 6259 to 4779 - a difference of 148 g, yet there was an

increase in DCE from 43 to 430 g for a net gain of387 g. Looking at it on a more accurate molar
basis, l.l2 moles of TCE were removed and 3.99 moles of DCE were formed which is a
difference ofabout 3.5 Xl

Between Day 89 and Day 166 we see a fairly robust reduction of both constituents, but then
again beginning at Day 166 through to Day 461 there are clear build-ups of DCE in a
background of a minimally variable TCE change. As another case in point, from Day 166 to
Day 273 we see a mass increase of 226 g of DCE for a loss of only 3 g of TCE. Again on a
molar basis 2.33 moles ofDCE formed from an apparent loss of 0.02 moles ofTCE - a 100-fold
difference. We believe that these discrepancies reflect the fact that TCE is being replenished
tkough desorption as it is remediated and forming the less reactive DCE.
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Figure 5. Haley & Aldrich Mass Graph
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Case 2: Proiect Conducted by Harding Lawson

A site in Kansas was contaminated with PCE at concentrations reaching 7,000 ug/L in a silt and

clay aquifer with a groundwater velocity of approximately 0.03 {Vday. Depth to groundwater
ranges from 5 to 9 ft bgs. HRC was applied to the area using 15 injection pornts.

Figure 6, displaying the results from a single downgradient sentinel well, clearly shows that the
DCE daughter product appears in excess of the PCE parent material over time. From day 0 to
day 27 , we see PCE concentrations decrease from 6,500 ug/L to 210 :ug/L (97%). Past day 27 ,
PCE levels remain stable. TCE decreases from 840 ug/L at day 0 to 540 ug/L at day 118. DCE
rises from a baseline concentration of 560 ug/L to a final concentration of 15,000 ug/L at day
I I 8. Translating this into moles, the removal of 38 moles of PCE and 2 moles of TCE produced
149 moVL of DCE. The 3.8x differential of DCE mass could be attributed to a desorbtive
turnover of PCE and TCE.
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Case 3: Pro ect Conducted OD - Results from an Intentional DNAPL Remediation Effort

A site in Oregon was contaminated with PCE at concentrations reaching 120,000 ug/L in a silty
sand aquifer. Groundwater velocity at this site is 0.3 fl/day, and depth to groundwater was

recorded at approximately 5 ft bgs. Approximately 700 lbs. of HRC were injected into five
points, covering a potential DNAPL area of250 ft2.

Figure 7 shows the results of the application through 286 days. PCE has dropped from 98,000
ug/L down to noFdetect levels. TCE rose from 8,300 ug/L to 35,900 ugll- by day 197 , and then

dropped to 680 ug/L at day 286. DCE rose from 740 ug/L at baseline to 73,700 :uglL at day 286.

Translating this into moles, a removal of59l moles ofPCE and 58 moles ofTCE produced 753

moles ofDCE, producing an exceptional mass balance. This indicates that the drop in PCE was

a result ofreductive dechlorination, and not a physical phenomenon such as a shift in direction or
elevation of groundwater flow.
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Figure 7. Oregon DEQ VOC Concentration Graph

Conclusion

Several lines of evidence point to the fact the HRC can stimulate the rapid desorption and
degradation of hydrophobically sorbed and residual DNAPL. The literabre is now beginning to
actively report on this phenomenon and our own laboratory experiments verify these
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observations. Some of our HRC treatment data sets are also able to reveal footprints of this
facilitated desorption process as illustrated. In addition, one recent HRC treatment effort
involved the intentional and hugely successful remediation of DNAPL. Clearly the use of HRC
is a sensible strategy to treat appropriate levels of sorbed DNAPL, in addition to its classical
application for treatment ofdissolved phase plumes.
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5.2 Cookville Tennessee

Backoround
ln Cookville, TN, on and offsite soil (tight clays)
and groundwater, contaminated with chlorinated
solvents, was discovered as the result of a
Phase I and several Phase ll investigations. The
client entered the State of Tennessee Voluntary
Clean-up Oversight and Assistance Program
(VCOAP), which resulted in a Remedial
Action/Remedial Design Work Plan (RD/RA).
This process presented a proposed technology evaluation and the conceptual
remedial approach utilizing the selected remedial alternative. The consultant,
Harding ESE, selected Hydrogen Release Compound (HRC@) as the technology
of choice to remediate an area of excessive chlorinated solvent contaminated
groundwater. HRC was chosen as it offered an effective remediation technology
with the added, cost-effective benefits of no interruption to facility operations, no
lengthy operations and maintenance and no construction of unsightly/obtrusive
remedial systems.

Pilot and Full Scale Aoolication
The goal of groundwater treatment at this site was to degrade the contaminants
to concentrations at or below federal MCLs at the property boundary. Thus a pilot
test was conducted in January 2000 followed by a full-scale application in June
2001 . The pilot included 16 injection points within the center of the groundwater
plume with TCE concentrations ranging up to 200 mg/L. Additionally, an outer
plume area with lower contaminant concentrations received 6 HRC application
injections. Product application and injection was completed with a standard
GeoProbe@ unit. Due to the success of the pilot study, full-scale application
occurred in June 2001. lt required a total of 81 injection points in the most
contaminated area, averaging 10.6 lbs/ft of HRC, and 54 injection points in the
outer plume area, averaging 3.5 lbs/ft of HRC.

Results
Nine months worth of monitoring events were conducted for the remainder of the
pilot study phase. Results from the pilot scale study indicated that the enhanced
remedial process worked successfully and primary solvents TCE and DCE were
broken down, at an accelerated rate, and ultimately into less harmful daughter
products like ethene.

For the full-scale application, quarterly monitoring began in August 2001, and the
fourth quarterly event took place in June 2002. Results indicate that in the most
contaminated area, initial concentrations of 200 mg/L TCE and 110 mg/L PCE
were reduced to less than 100 ug/L(>99% reduction). Daughter products such
as 1,2-DCE and VC have been detected, and levels continue to decrease over
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time. There has been a reduction of >85% of the total mass of VOCs at the most
contaminated well without any significant detection of vinyl chloride.
Biodegradation of remaining compounds is expected to continue over the next
year. One final injection is being considered for September 2002, and closure is
expected at the site in 2003.

Proiect Notes
Cookville is unique in that it was the one of the first to utilize enhanced
bioremediation (via HRC) for treating concentration levels in the hundreds of
parts per million for TCE and DCE. This site also represents a successful HRC
application in tight clay soils.
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