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EXECUTIVE SUMMARY

Under a joint research and development agreement, the Remediation Technology
Development Forum (RTDF), a consortium of government and industry representatives,
conducted a detailed characterization study of the chloroethene plume at Dover Air Force
Base (DAFB), Dover, Delaware. The study was conducted to determine the mass flux of
chlorinated ethenes, calculate apparent first-order decay rates, and compare these results
to mass flux and degradation estimates from conventional groundwater monitoring well
data. The study evaluated the distribution and mass flux of tetrachloroethene (PCE);,
trichloroethene (TCE); cis-1,2-dichloroethene (cis-1,2-DCE); vinyl chloride; and
1,2-dichloroethane (DCA) in the unconsolidated, fluvial, Columbia Aquifer by collecting
samples and determining hydraulic conductivity at 103 discrete points along three
transects across the plume. '

Mass flux was calculated across each transect by summing the product of each
chlorinated ethene concentration times groundwater flow rate for the area represented by
each sampling point. Apparent biodegradation rates were then determined from the
change in mass flux between upgradient and downgradient transects. For comparison
purposes, the mass flux of chlorinated ethenes were also determined at each transect
location using isoconcentration maps produced from groundwater monitoring well data

and average groundwater flow rates.

Chloroethene mass flux were also determined from statistical analysis of the transect data.
This analysis demonstrated a statistically significant difference in mass flux between the
upgradient and two downgradient transects. However, no statistical difference was found
between the two downgradient transects.

Comparison of mass flux from the transect study and monitoring well data resulted in
similar conclusions concerning the transect study of the intrinsic bioremediation test plot.
Although absolute values differed, both methods indicate natural attenuation is occurring.
Results from both methods also supported previous findings that anaerobic processes
degraded PCE; TCE; cis-1,2-DCE; and vinyl chloride in the upgradient portion of the
study area and that aerobic processes degraded cis-1,2-DCE and vinyl chloride in the
downgradient area. TCE in the aerobic portion of the study area persists beyond the study
area boundaries.
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Comparison of the results support that detailed plume analysis by collecting point data is
not necessary to demonstrate natural attenuation at a site in which the vertical and lateral
morphology of a plume is defined by monitoring well data. The transect study provided
no significant information that had not previously been determined from existing
monitoring well data to justify the estimated $175,000 study cost. The mass flux for each
compound was generally consistent between the transect and monitoring well data.
Further analysis of the transect data indicates that mass flux is sensitive to the hydraulic
gradient in areas where large variations in hydraulic conductivities were observed.

RTDF Bioremediation of Chlorinated Solvents Work Group
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SECTION 1
INTRODUCTION

This report presents results of a detailed evaluation of the transect study of the intrinsic
bioremediation test plot conducted in 1997 at Dover Air Force Base (DAFB), Dover, Delaware
(see Figure 1). Specific objectives of detailed geochemical and hydrogeologic data collected
follow in Section 1.4. Subsequent sections present the investigation methods, results, findings,

discussion, and conclusions.

Drafts of this report were reviewed by the Environmental Protection Agency (EPA), whose
comments were incorporated into the text.

1.1 Background

Under a joint research and development agreement, the Remediation Technology Development
Forum (RTDF) reviewed several sites for bioremediation pilot studies. The RTDF, a consortium
of government and industry representatives that includes the United States Department of Energy
(DOE), the EPA, Beak International, Ciba-Geigy, The Dow Chemical Company, DuPont,
General Electric, ICI, Monsanto, and Zeneca, agreed to pool knowledge and resources to
demonstrate the bioremediation of chlorinated solvents. The DAFB in Dover, Delaware, was
selected to test two separate RTDF programs, an accelerated anaerobic biodegradation study and
an intrinsic bioremediation study.

The intrinsic bioremediation program is being conducted because of the existence of a
chloroethene plume in and downgradient of the highly industrialized West Management Unit
(West Unit) of the DAFB, in the region identified as Area 6 (see Figure 2). The program is
intended to demonstrate, through a combination of laboratory and field studies, the occurrence of
 the natural biological attenuation of chlorinated solvents in groundwater and to gain an
understanding of the key parameters for predicting the rate and extent of reaction at other sites.

1.2 Site Geology and Hydrogeology

Complete geologic and hydrogeologic characterizations of the study area were conducted during
the spring of 1995. The results of the characterization as detailed in the Site Characterization of
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Area 6, Dover Air Force Base, In Support of Natural Attenuation and Enhanced Anaerobic
Bioremediation Projects [DuPont Environmental Remediation Services (DERS), 1997] is
summarized below.

DAFB is underlain by several geologic units, two of which are important in the intrinsic
bioremediation study area, the Columbia Formation and the Calvert Formation. In the Dover
area, the Pleistocene Columbia Formation is a fluvial deposit resulting from glacial outwash
during the glacial recession. Because of the sediment-rich system, the deposits were laid down in
a braided stream environment that scoured the underlying Miocene Calvert Formation. The
Columbia is approximately 50 feet thick in the study area and consists of fine to medium silty
sand; medium to coarse sand and gravel; and, in local areas, gravel and pebbles and possibly
cobbles. The sand and gravel sequence of the Columbia Formation is overlain by a relatively
continuous silt or clay‘ranging in thickness from approximately 2 to 5 feet. This clay is probably
recent in age. Fill or topsoil, which may be as much as 7 feet thick, overlies the natural deposits.

The Columbia Formation is underlain by the Calvert Formation, a Miocene deposit of stiff silts
and clays. The upper 12 to 18 inches of the Calvert Formation is brownish-red and deeper
portions are dark gray, indicating that the surface was oxidized at one time. The Calvert
Formation is continuous in the study area. Based on geologic studies to date, including soil
borings and cone penetrometer test holes, the depth to the Calvert Formation ranges from 35 to
50 feet and is structurally lower to the southeast of the study area (see Figure 3).

1.3 Distribution of Chlorinated Organics

A complete characterization of the groundwater geochemistry of the study area was conducted by
collecting and analyzing groundwater samples at triennial intervals. Figure 4 presents the
monitoring well locations. The results of this characterization as detailed in the report titled The
Groundwater Geochemistry of Area 6, Dover Air Force Base, Dover Delaware (RTDF, 1998) is

summarized below.

Chlorinated volatile organic compounds (VOCs) are present in the fluvial deposits of the
Columbia Formation in the intrinsic bioremediation program test plot. The Area 6 plumes are
characterized primarily by chlorinated solvents and, to a lesser extent, petroleum hydrocarbons.
The predominant constituents of concern (COCs) in this area are tetrachloroethene (PCE);
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trichloroethene (TCE); cis-1,2-dichloroethene (cis-1,2-DCE); and vinyl chloride. The Columbia
Formation fluvial deposits comprise a single aquifer, however, because of varying permeability
in the stratified deposits, the alluvium generally can be divided into two flow zones, shallow and
deep. Flow direction is similar in both zones, with groundwater flowing from the northern
portion of the study area south and southwest toward the Saint Jones River. The highest VOC

concentrations are found in the deep zone.

The shallow aquifer zone is between the water table (9 to 13.5 feet below grade) and a depth of
approximately 25 feet. Elevated concentrations of chloroethene compounds (i.e., PCE; TCE; and
cis-1,2-DCE) in the shallow aquifer are limited in lateral extent and correspond with identified
source areas (DERS, 1997).

The deep aquifer is the zone between 25 feet and approximately 40 to 50 feet below grade, with
the bottom of the deep zone corresponding to the top of the Calvert Formation. A structural
contour map of the top of the Calvert Formation is included as Figure 3. The lateral extent of
contamination in the deep portion of the Columbia aquifer is considerably larger in extent than
what is observed in the shallow zone. Because slight downward vertical gradients exist,
dissolved contaminants originating in shallow zone source areas tend to migrate to deeper
portions of the aquifer, downgradient from the source areas. Isoconcentration maps of total [in
units of micrograms per liter (ug/L)] and individual chloroethenes (i.e., PCE; TCE; cis-1,2-DCE;
and vinyl chloride) within the deep zone from July 1996 are presented as Figures S through 9,
respectively.

1.4 Field Transect Study Objectives

The overall object of the field transect study was to evaluate, in detail, the distribution of
chloroethenes along cross sections of the plume downgradient of the source areas. The data were
used to determine if the majority of the mass of chloroethenes is limited to a small cross-
sectional area and if the remainder of the plume is diffuse. The study also was used to determine
if monitoring well data can represent plume mass distribution adequately. Finally, study results
were used to evaluate the natural attenuation of the plume further.
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SECTION 2
METHODS

To meet the objectives, detailed site characterization was necessary. The field transect study
collected detailed site characterization data from 103 points along three transects across the
chloroethene plume in the intrinsic bioremediation program area using Strataprobe® direct-push
field sampling techniques. This detailed site characterization data were compared to more
traditional site characterization data such as data from routinely sampled monitoring wells. The
differences in chloroethene distribution obtained by each method were evaluated. The
subsections below describe the methods used to design and implement the transect study.

2.1 Study Design Method

Transect locations were selected by analyzing existing monitoring well data using the Surfer®
(Version 6) computer program from Golden Software, Inc., Golden, Colorado. Surfer was used
to create regularly spaced (i.e., grid) data interpolated from irregularly spaced groundwater
concentration (i.e., X, Y, and Z) data (see Table 1). The grid data were contoured to depict the
distribution of COCs (i.e., Z values). Cross sections (i.e., transects) of the plumes were extracted
from the grid data using the Surfer slice function. These transects were imported into an
Microsoft Excel spreadsheet and analyzed to predict mass flux and natural attenuation rates (see
Section 4.1).

Figures 10 through 14 present isoconcentration maps of July 1996 groundwater analytical data
for total and individual chlorinated COCs (see Table 1). Figure 15 presents isoconcentration of
chloride in groundwater based on July 1996 monitoring well data. The grid values from the
monitoring well data were interpolated using the Surfer kriging algorithm. No variogram was
created for the data. Instead, parameters for the kriging algorithm were developed using trial and
[error until contoured grid data reasonably represented the observed COC distribution shown in
Figures 5 through 9. The following parameters were developed for the gridding algorithm:

O Grid Spacing: 50 feet x 50 feet
3 Grid Method: Kriging

o Component 1: Linear

RTDF Bioremediation of Chlorinated Solvents Work Group
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— A parameter: default

— C parameter: default

— Anisotropy = 5 @ 185° (general groundwater flow direction)
o Component 2: Gausian

— A parameter: Maximum Z value

— C parameter: default

— Anisotropy = 5 @ 185° (general groundwater flow direction)

@ Search: Quadrant ‘

o Search Ellipse

— Radius 1 = default

— Radius 2 = 800 (maximum plume width from manually contoured data)

— Angle = 185° (general groundwater flow direction)

Additionally, nondetected results were assigned zero values as were areas outside of the plume as
defined by historical data.

A comparison of Figures 10 through 14 to their corresponding manually contoured data
presented in Figures 5 through 9 shows that the computer-contoured data reasonably depict
observed conditions. Variations from the manually contoured data occur near source areas,
whereas computer-contoured data are represented by a more elliptical pattern and located along
the plume edge where data are more erratic. These variations are not expected to significantly
effect any subsequent analysis because mass flux analyses were performed downgradient of the
source areas, and the concentrations along the plume edge are significantly less than in the

central portion.

Figure 16 shows the three transect locations that were selected based on monitoring well data
analysis. Transect locations were selected to sample groundwater near but downgradient of the
source areas, midway downgradient, and at the leading edge of the plume. Transects were

located downgradient of suspected source areas to avoid addition of mass between transects.
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2.2 Field Methods

Groundwater samples were collected using Strataprobe direct-push technology. Sampling began
at the outside locations of each transect to verify the lateral extent of the plume. Once the lateral
extent of the plume was verified, the sampling proceeded inward toward the center of the plume.
Samples were collected from 2-foot screen lengths at 5-foot depth intervals from the base of the
deep zone of the Columbia Formation to the base of the shallow zone.

2.2.1 Direct-Push Technology Description

Because of the advantages of minimal waste generation and rapid sample collection, the
Strataprobe was selected for this project. This unit uses a truck-mounted pneumatic hammer
with a hydraulic ram to advance 2-inch outer diameter steel rods through the ground subsurface
to the desired sample depth. The lead rod is equipped with a stainless-steel 0.006-inch slotted
screen that is exposed to the water-bearing zone when the operator retracts the rods. In this
investigation, the rods were pulled back to expose 2 feet of screen. A sacrificial steel drive point
was used at each hole to advance the screen to sample depth.

2.2.2 Screen Development

Before testing or sampling was performed, field personnel developed the screened section
according to the following procedure. Once the screen was exposed, the water level was allowed
to equilibrate, and the static water level was recorded. Field personnel then inserted polyethylene
tubing through the rods to the center of the screen section and began pumping the well with a
peristaltic pump to develop the screen. Development was determined from visual observation of
turbidity.

2.2.3 Hydraulic Conductivity Testing

To compute the mass flux of chloroethenes through the transect areas, hydraulic conductivity
data were needed at each sample point. Hydraulic conductivity at each sample point was
determined using an EPA-developed method that is described in a paper by Cho, et al. (2000) .
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Specific Capacity Tests

After development of the screen zone, the water level was allowed to return to the static
level. Field personnel raised the tubing until the intake was 1 foot below the recorded
static water level and began pumping until both air and water were pumped. Where
pumping rates were insufficient to cause 1 foot of drawdown, the tubing was raised until
both air and water were pumped. With the pumping water level static, the flow rate was
determined by collecting the purged water in a graduated cylinder and recording the
amount of time required to collect a specific volume. The flow rate and drawdown could
then be used to calculate the specific capacity for each sample point.

Well IR-07D Hydraulic Conductivity Calibration to Transect Specific Capacity

Initially, conversion of specific capacities obtained from the Strataprobe locations to
hydraulic conductivities was attempted by developing a calibration factor. This
calibration factor was obtained by conducting Strataprobe specific capacity tests adjacent
to a monitoring well in which a drawdown test was conducted. This method was later
abandoned for the method provided by Cho, et al. (2000) and described in Section 3. For
completeness purposes, a description of the side-by-side test is presented below.

The Strataprobe specific capacity tests were conducted adjacent to monitoring well
IR-07D and at depths correlating to the screened interval of the well. Monitoring well
IR-07D was selected for the calibration test because it is screened in the same formation
and zone in which the sampling and specific capacity testing were conducted.

First, the Strataprobe specific capacity tests were conducted adjacent to the well. The
field crew performed three separate tests: one each at the top, middle, and bottom depths
of the monitoring well screen section (see Figure 17). After the specific capacity tests
were completed, a drawdown test was performed on the monitoring well to determine the
hydrauliceconductivity. The well was initially pumped at 1 to 2 gallons per minute (gpm)
using a centrifugal pump with 1 3/4-inch black polyethylene drop tubing. The pumping
rate was increased twice until a steady drawdown was achieved (see Figure 18). Using a
pumping rate of 7.9 gpm and a drawdown of 1.2 feet, the hydraulic conductivity was
computed to be 31 feet/day (ft/day) [1.17 x 102 centimeters per sec (cm/sec)].
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2.2.4 Groundwater Sampling

After completing the specific capacity tests at each sample point, groundwater samples were
collected for both laboratory and field analysis. Samples were collected using the same
peristaltic pump and dedicated polyethylene tubing that was used in the specific capacity tests.

Prior to sampling, the water in the rods was purged by pumping from the screen zone until field
parameters became stable. First, the groundwater was pumped until the turbidity reduced to a
reasonable level. Then, the tubing was connected to an in-line flow cell, and parameters were
recorded for each well volume purged until pH, temperature, and specific conductance became
stable.

For this project, a QED Purge Saver flow cell was used. This flow cell is designed to provide
accurate measurements from a flow of groundwater with no aeration. Parameters measured
include temperature, pH, conductivity, redox, and dissolved oxygen (see Appendix A for field
measurements). To ensure proper flow cell operation, the instrument was calibrated daily before
sampling began. A calibration check was performed at midday to confirm instrument accuracy.

When field parameters measured by the flow cell stabilized, the polyethylene tube was
disconnected, and samples were collected. The flow rate was reduced to approximately 100
milliliters per minute (ml/min) or to the lowest rate at which an even flow of water could be
attained. Sample containers were filled with the discharge toward the sides of the wall to

minimize volatilization.

Samples were collected for the following parameters: priority pollutant VOCs, including trans-
and cis-1,2-DCE; total organic carbon; methane; ethane; ethene; propane; sulfide; sulfate; nitrate;
nitrite; chloride; and alkalinity. All samples were placed on ice in a cooler and shipped by

overnight courier to the ICI laboratory in Mississauga, Canada, for analysis.

In addition to laboratory analytical data, field tests were conducted for total and dissolved iron,
manganese, and sulfide. These field tests were conducted using the ChemMetrics™ chlorimetric
test kits. Dissolved manganese samples were field-filtered using a 45-micron filter and

peristaltic pump.
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VOC headspace analysis was also performed on samples from each location by collecting sample
water in a mason jar and securing foil over the lid with the screw-on ring top. Approximately one
half an hour after the headspace sample was collected, the headspace was sampled with a flame
ionization detector by piercing the foil with the probe. Headspace readings ranged from 0 to
420 parts per million (ppm) (see Appendix A).

2.3 Cost

The total cost to conduct the study was approximately $175,000 as summarized below. This cost
is an order of magnitude greater the estimated cost of $15,000 to determine the mass flux using
existing monitoring well data as described in Section 4.1.

Strataprobe Contractor $64,800

Strataprobe Contractor

(remobilization for confirmation samples) $4,640

Surveying Contractor $5,000

ICI Sample Analysis

(estimated from commercial rates) $33,000

Field Oversight and Data Management (DERS) $48,000

Data Evaluation and Report Preparation

(estimated) $20,000
TRANSECT STUDY TOTAL $175,440
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SECTION 3
RESULTS

The subsections below present the hydraulic conductivity and analytical results obtained during
the field investigation.

3.1 Hydraulic Conductivity Determinations

Hydraulic conductivities were determined through the method described by Cho, et al. (2000).
Using this method, the calculated hydraulic conductivities ranged from 0.3 ft/day
(1.07 x 10™ cm/sec) to 339 ft/day (1.2 x 10" cm/sec) and averaged 18 ft/day (6.56 x 10” cm/sec).
Appendix B summarizes the calculated hydraulic conductivities. This average hydraulic
conductivity is significantly less than the sitewide average of 68 ft/day (2.4 x 10 cm/sec)
determined from more conventional pumping and falling head (i.e., slug) tests (DERS, 1997).

The hydraulic conductivity calculated using the method provided by Cho, et al. (2000) is too low
to reasonably account for the observed contaminant plume at the site. Using the calculated
average hydraulic conductivity (K) of 18 ft/day, a sitewide average hydraulic gradient (1) of
0.002, and an estimated porosity (n) of 0.35, the groundwater flow velocity (v) at the site is as

follows:
v=-ki/n =37 ft/year (6))

The groundwater contaminant plume at DAFB is approximately 7,000 feet in length. Therefore,
using an average hydraulic conductivity of 18 ft/day, the contaminant plume age would be
approximately 190 years, clearly prior to establishment of the base. The sitewide hydraulic
conductivity of 68 ft/day results in a plume age of 50 years, which coincides with the expected
initial contaminant releases at the site.

As shown above, the calculated hydraulic conductivities did not reasonably describe the observed
plume conditions at DAFB and underestimated hydraulic conductivities as compared with
average sitewide values determined from pumping and falling head tests (DERS, 1997). As a
result, a calibration factor was subsequently determined from the sitewide hydraulic conductivity
and statistical analysis of specific capacity distribution.
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Statistical analysis of the specific capacity results from the Strataprobe tests showed that the
distribution of these data is lognormal (see Table 2). Further analysis presented in Table 3
showed that the mean value of specific capacity from this distribution is 0.114 ml/cm/sec. Thus,
the calibration factor required to make this mean value equivalent to the sitewide hydraulic
conductivity is 0.21. This calibration factor was used to determine the hydraulic conductivity at
each transect sample location (see Table 4).

Figures 19, 20, and 21 present the resulting hydraulic conductivities at each transect sample
location. The distribution of hydraulic conductivities appears to be random within and between
each transect as shown in these figures. The hydraulic conductivities were used in combination
with the field flow observations presented in Appendix A to better determine the depth of the
Calvert Formation, which marks the lower flow system boundary. It should be noted that a
number of these samples are believed to have intersected the Calvert Formation based on
substantially decreased or no recharge observed. As a result, the sampling device was, in some
instances, retracted until sufficient recharge was observed to indicate the presence of aquifer
material. The depth of the Calvert Formation was determined based on these observations,
which are detailed in the sampling logs presented in Appendix A.

The source of discrepancies between the hydraulic conductivity arrived by the method provided
(Cho, et al., 2000) and reported by others (DERS, 1997) may be related to skin effects caused by
the sampling method or possibly heterogeneity of the geologic material. Advancement of the
Strataprobe may have caused clay and silt to be smeared along the borehole wall, thereby causing
skin effects that could not be removed during development with the low volume (i.c., peristaltic)
equipment required by the investigation technique.

3.2 Analytical Results
3.2.1 Chlorinated VOCs

Groundwater analytical results from samples collected at each transect are presented in Table S.
Figures 22 through 36 present COC concentrations [i.e., PCE; TCE,; cis-1,2-DCE; vinyl chloride;
and 1,2-dichloroethane (DCA)] at each transect. As shown on Table 5, numerous other VOCs
were detected in groundwater samples collected during the study. The most notable of these
VOC:s is carbon tetrachloride, along with degradation products chloroform and dichloromethane.
These compounds were detected primarily along the eastern portion of the study area;
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determining their lateral extent and subsequent mass flux and attenuation was beyond the scope
of this study.

As shown in Figures 22 through 24, PCE concentrations in groundwater in upgradient Transect A
are concentrated at location TA-03 in the western part of the transect. Elevated PCE
concentrations were detected in the shallow samples collected from eastern transect location
TA-09. However, PCE at this location appears to be unrelated to the study area plume and likely
marks the western edge of a more shallow PCE source east of the study area. As a result, this
transect location was not included in analyses. Downgradient of Transect A, PCE was not
observed at elevated concentrations (greater than 15 pug/L) or widely distributed in Transect B or
Transect C (see Figures 23 and 24).

TCE was detected over the widest study area portion (see Figures 25 through 27). At Transect A,
two areas of TCE separated by low concentrations at TA-04 and well nest IR-07 were detected
(see Figure 25). As with PCE, elevated TCE concentrations were detected in shallow samples
collected from eastern transect location TA-09. This occurrence appears to mark the western
boundary of a more shallow source east of the study area. Downgradient of Transect A at
Transect B, TCE concentrations were more broadly distributed across the central transect portion
(see Figure 26). At Transect C, TCE concentrations continued to be broadly distributed and
decreased with the exception of location TC-04 at 40 feet below grade (see Figure 27). The TCE
concentration (500 pg/L) at this location was similar to concentrations observed at upgradient
Transect B. To confirm this observation, additional transect locations were subsequently
installed 5 feet east and west of location TC-04 (i.e., TC-04A and TC-04B, respectively). TCE
concentrations at these locations were similar (i.e., 256 and 306 pg/L) to those observed at TC-04
(see Table 6).

cis-1,2-DCE, a degradation product of TCE, was detected at concentrations similar to TCE at
Transect A, but concentrations decreased rapidly downgradient toward Transect B (see
Figures 28 and 29). cis-1,2-DCE was not detected in Transect C (see Figure 30). As shown in
Figure 28, cis-1,2-DCE is concentrated along the western portion of Transect A and was present
at concentrations similar or higher than TCE (see Figure 25). However, in the central and eastern
portions of Transect A, cis-1,2-DCE concentrations were one to two orders of magnitude less
than TCE concentrations. This distribution indicates that the western portion of the plume is
degrading more actively than the eastern portion. At Transect B, cis-1,2-DCE was broadly
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distributed and generally one to two orders of magnitude below TCE concentrations (see
Figures 29 and 26 for cis-1,2-DCE and TCE, respectively). An anomalous high concentration of
cis-1,2-DCE was observed in the shallow portion of eastern transect location TB-10 (see Figure
29). This high concentration may be related to degradation of TCE occurrences in the shallow
zone observed at upgradient location TA-09 (see Figure 25). cis-1,2-DCE was not observed in
Transect C, indicating complete degradation (see Figure 30).

As with cis-1,2-DCE, vinyl chloride distribution indicates that the western portion of the plume
is degrading more actively than the eastern portion. In Transect A, vinyl chloride was only
observed in the western portion of the plume (see Figure 31). Downgradient at Transect B vinyl
chloride was not detected, with the exception of an anomalous occurrence observed in the
shallow portion of location TB-10 (see Figure 32). This occurrence is coincident with and
attributed to the degradation of elevated cis-1,2-DCE concentrations observed at this location
(see Figure 29). Vinyl chloride was not observed in Transect C, indicating complete degradation
(see Figure 33).

The other primary chlorinated compound evaluated, 1,2-DCA, was observed along the western
portion of the study area at Transect A (see Figure 34). Downgradient at Transect B, 1,2-DCA
was observed at less concentration but was more broadly distributed (see Figure 35). Finally,
1,2-DCA was detected sporadically across Transect C and at concentrations only slightly above
detection limits (see Figure 36).

3.2.2 Chloride

Chloride generation provides a direct indication of chlorinated VOC dehalogenation at DAFB.
The chloride distributions observed at each transect are presented in Figures 37 through 39. In
Transect A, the highest chloride concentrations were observed west and east of elevated
chlorinated VOC concentrations (e.g., TCE and cis-1,2-DCE distributions as shown in Figures 25
and 28). As shown in Figure 38, at downgradient Transect B elevated chloride concentrations
were again observed proximal but not coincident to the highest chlorinated VOC concentrations
(see Figure 26). At Transect C, the highest chloride concentration was observed along the
eastern edge of the transect and may be related to a chloride source east of the study area (see
Figure 39).
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3.2.3 Gases

Ethene and methane were also detected in groundwater samples (see Table 5). Figures 40
through 45 present these results along each transect.

Ethene distribution was not widespread across the site and concentrations were low (i.e., less
than 11 pg/L). Ethene was only detected at location TA-03 at Transect A (see Figure 40);
however, this detection is coincident with the highest vinyl chloride concentration detected along
the transect and provides evidence for complete dechlorination of the chloroethenes (see
Figure 31). Downgradient of Transect A, ethene was only detected at two locations: once within
the Calvert Formation clay along Transect B and once within the upper portion of the deep zone
in Transect C (see Figures 41 and 42).

Previous reports indicate that methanogensis is an important biotransformation process at DAFB
(RTDF, 1998). The distribution of methane detected during the transect study support these
conclusions. Methane distribution was coincident with the presence of chlorinated VOCs at
Transect A (see Figure 43). Downgradient of Transect A, methane was only detected
sporadically and at relatively low concentrations, indicating that methanogensis is not persistent
downgradient of Transect A (see Figures 44 and 45).

3.2.4 Dissolved Oxygen and Redox

Dissolved oxygen and redox measurements were collected in the field during the study to
identify zones of reducing and oxidizing conditions (see Appendix A). In general, a combination
of low (i.e., less than 1 ppm) dissolved oxygen and negative redox values were used to identify
reducing conditions. Where discrepancies between dissolved oxygen and redox existed,
information from field logs or other analytical data (e.g., dissolved iron) were used to identify
reducing conditions.

The measurements obtained support previous reports stating that reducing conditions promoting
dehalogenation operate upgradient at the site and that oxidative biotransformation occurs
downgradient (RTDF, 1998). As shown in Figure 46, a relatively broad cross section of
Transect A shows reducing conditions with relatively low oxygen concentrations and redox

levels. Downgradient of Transect A, reducing conditions were observed but were more localized
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(see Figures 47 and 48). These observations also support the conceptual biodegradation model
for the site.
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SECTION 4
FINDINGS

Mass flux and the subsequent biotransformation kinetics of total chloroethenes and individual
COCs were determined by two methods. Results from this analysis were compared to determine
if monitoring well data can adequately describe natural attenuation processes at DAFB. Mass
flux was first calculated by using plume maps generated from monitoring well data during field
study design. Then, mass flux was calculated from the transect data and compared to monitoring
well data analysis. Additionally, mass flux from the transect data was determined using two
methods to further evaluate natural attenuation at DAFB: direct calculation and statistical
analysis. The subsections below present the analysis methods and a discussion of findings.

In each analysis, the mass flux of individual chloroethenes; 1,2-DCA; and chloride ion was
determined by multiplying the relevant concentration, ¢, at each sample point by the groundwater
flow (Q) determined through Darcy’s law.

M=Qc=Kidc (2)

where:

K = Hydraulic conductivity
1= Hydraulic Gradient

A = Cross-sectional area

Resulting mass flux were used to calculate apparent biodegradation rates between transects based
on the method presented by Wilson, et al. (1994) in which the apparent degradation rate, -, is
given by the following:

—k = In(Cj1/Cy)/ At 3)

where:

C = Mass flux or concentration at transect j

At = COC travel time between transects

RTDF Bioremediation of Chlorinated Solvents Work Group



March 7, 2002
Page 17

The travel time for each COC was corrected for retardation by dividing the groundwater travel
time by the retardation factor (Rf) for each COC as given by the following:

Rf =1+ (op +n) (Kg) @)

where:

pp = Bulk density

n = Porosity

Ka = (Koc)(foc), where £, is the fraction of organic content and K,,. is the partitioning coefficient

4.1 Monitoring Well Data Evaluation

COC isoconcentration maps generated from existing monitoring well data were used to evaluate
natural attenuation at DAFB. The mass balance of chloroethenes and chloride provide evidence
of natural attenuation. Biotransformation kinetics were determined by simulating transects
through the isoconcentration maps using Surfer. These simulation results were compared with

findings from the transect data.

4.1.1 Mass Balance of Chlorinated Ethenes and Chloride

The natural attenuation of chloroethenes is supported by the mass balance of chloroethene and
chloride ion above background in groundwater at DAFB. Comparing the mass of chloride ion in
groundwater versus the mass of chloride contained within the chloroethenes indicates that
significant degradation is occurring. As shown on Figure 15, chloride concentrations in
groundwater increase from upgradient background levels [5 to 10 milligrams per liter (mg/L)]
coincident with the chloroethene plumes (see Figure 10). Elevated chloride concentrations were
also present downgradient of known source areas (RTDF, 1998). The similar distributions
indicate that chloride ion is being generated from chloroethene reduction.

Background concentrations of chloride were determined from six episodes of sitewide
groundwater sampling conducted between June 1995 and March 1997 (RTDF, 1998). No other
significant source of chloride ion has been identified at DAFB. Specifically, shallow
groundwater monitoring results do not indicate the presence of road salt or other sources of
chloride ion (RTDF, 1998).
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Using the volume function in Surfer, the mass of chloride contained in the dissolved
chloroethenes can be calculated from data files used to create plume maps (Figures 10 through
14). This total mass can be compared with the chloride ion plume mass determined from Figure
15. The “volume” of each plume calculated by Surfer can be converted to the chloride mass, M,
within each plume using the following relationship: '

M= (VSurfer) ) (O) (mwey) 3

where:

Vsurfer = Volume calculated by Surfer (ft> mg/L).
(Chloride corrected for background concentration.)

t = Aquifer thickness (10 ft)

@ = Porosity (0.35)

mw, = Molecular weight of chloride in each compound

Table 7 summarizes the results. Based on this analysis, chloroethene plumes at DAFB represent
only 0.5% to 2.4% of total chloride mass above the background levels of 5 and 10 mg/L,
respectively. These results demonstrate that more than 95% of the dissolved chloroethene plume

has been transformed to chloride.

4.1.2 Mass Flux Determined from Monitoring Well Data

Mass flux was determined from monitoring well data used to develop the transect study (see
Section 2.1). A more general approach than the subsequent transect study was employed to
determine mass flux because detailed aquifer characteristics collected during the transect study
would not normally be available for this type of analysis. Mass flux at each transect was
determined using contour maps of analytical data collected from monitoring wells and processing
functions of Surfer. Appendix C presents the calculations for each transect, as described below.

First, transect field sample locations were imported into the chloroethene Surfer grid files.
Figure 16 shows the transect locations that were electronically overlain on Figures 10 through
14). The Surfer slice function was used to cut a cross section across each plume where the
X axis represents distance to each grid line along the slice, and the Y axis represents the
concentration interpolated at each grid line location. Mass flux for each COC at each transect
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wés determined by multiplying the concentration interpolated along each transect by the
groundwater flow (see Equation 2).

The average hydraulic conductivity of 68 ft/day was used because specific values at each transect
would normally not be available. Cross-sectional area (4) was determined for each COC
concentration value by a cell defined by half of the distance to the next point or, for the first and
last value, the distance to the end of the slice. The thickness of the aquifer was uniformly set at
10 feet, which is average for the deep zone at DAFB.

The hydraulic gradient (i) was determined from the groundwater contour map of March 1997
monitoring well water level data (see Figure 49). The hydraulic gradient at each transect was
calculated individually to reflect the increasing gradient between Transect A and Transect C.
Table 8 summarizes and Figure 50 graphically presents the resulting mass flux for each COC.

As shown on Figure 50, chloroethene mass flux decreases by more than an order of magnitude
from in the downgradient direction while chloride mass flux remains relatively constant,
decreasing by less than an order of magnitude. Because chloride acts as a conservative tracer, the
decrease in chloride mass flux is attributed to dilution from infiltration. Infiltration into the deep
zone and dilution is further indicated by the divergent groundwater flow as depicted on Figure
49. Biodegradation of the chloroethene plume is indicated by the greater decrease in mass flux
than that attributed to dilution (as indicated by chloride).

4.1.3 Apparent Biodegradation Rates from Monitoring Well Data

Apparent biodegradation rates used from analyzing monitoring well data were calculated from
the mass flux determined above (see Equation 3). The results of the biodegradation rate
calculations are included in Table 8, along with mass flux determined above. Degradation half-
lives ranged from 1.5 to 12 years.

4.2 Transect Data Evaluation

Data collected during the transect study were used two ways to determine mass flux. The first
method determined the mass flux of individual and total chloroethenes by summing mass flux at
each data point in a manner similar to that used in the monitoring well data evaluation presented
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in Section 4.1. The second evaluation method used statistical techniques to analyze total mass
flux at each transect. The subsections below present the findings of both analytical techniques.

4.2.1 Mass Flux Determined by Summation of Transect Data

Analytical and hydraulic conductivity data collected at each transect sample point were used to
calculate mass flux in the area represented by the point using Equation 2.

Hydraulic conductivities were obtained from the specific capacity tests conducted at each sample
location (see Section 3.1 and Table 4). As discussed in Section 3.1, the calibration factor used to
estimate hydraulic conductivities from the specific capacity tests was corrected based on the
distribution of the specific capacity test results and the sitewide average hydraulic conductivity of
68 ft/day. The cross-sectional area (4) was determined for each sample point by a cell defined by
half of the distance to the nearest sampling point or the distance to the nearest boundary.
Figures 51, 52, and 53 show the area assigned to each sampling point in Transects A, B, and C,
respectively.

Unlike hydraulic conductivity and analytical results, the hydraulic gradient (i) could not be
collected at each sample location. Thus, the hydraulic gradient was determined using a sitewide
groundwater contour map of March 1997 monitoring well water level data (see Figure 49).
Gradients from sitewide data were corrected for the angle of incident between flow lines and
each transect because the divergent flow lines do not uniformly cross the transects at right angles.
The resulting component of flow normal to each transect was used in the calculations. To obtain
the perpendicular component of flow, the perpendicular component of gradient (inorma) Was
determined by measuring the angle, 6, between the flow line and a line perpendicular to the
transect. Once the angle, 8, was measured, the perpendicular component of gradient was

computed as follows:
inormal = (l) (COS 0) (6)

Substituting i,omq for i in the previous equation results in the perpendicular component of flow.
Flow calculation results are summarized in Table 9. As summarized below, by correcting for the
component of flow perpendicular to the transect, the total flow at each transect was reduced by
up to 19%. Specific flow decreases at each transect are as follows:
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0 Transect A: 13.6% flow decrease
QO Transect B: 18.8% flow decrease

@ Transect C: 18.8% flow decrease

After the flow values were computed, mass flux. was determined for each chloroethene;
1,2-DCA; and chloride at each location by dividing the analytical results for these compounds by
their molecular or atomic weights and multiplying by the flow. The results of these calculations
are listed in Table 10; the mass flux for each transect is summarized in Table 11.

As shown in Table 11, initial calculations indicated a slight (i.e., 2.4 times) increase of TCE mass
flux and, hence, total chloroethene mass flux from Transect B to Transect C. The increase in
mass flux between Transects B and C results from an elevated hydraulic conductivity measured
at location TC-04-40 (see Figure 21) and approximately equivalent TCE concentrations between
Transect B and Transect C (see Figures 26 and 27, respectively). Hydraulic conductivity at this
location was higher than the upper measurement limits and more than an order of magnitude
greater than the mean hydraulic conductivity for the site (2,000 versus 68 ft/day). This elevated
hydraulic conductivity, when combined with the TCE concentration at TC-04-40, resulted in an
apparent increase in mass flux. A similar elevated hydraulic conductivity effect at Transect B
location TB-05-51.5 was observed.

Because no TCE source is suspected between Transects B and C, the increase in mass flux is
attributed to data uncertainties. These uncertainties may be due to the variability in contaminant
distribution, measurement error, or the scale at which different variables used in determining
mass flux were measured. The transect study was designed to reduce uncertainty in contaminant
distribution to the extent practicable. Samples were collected vertically at 5-foot intervals and
horizontally at approximately 250 feet or less; the resulting concentrations supported the site
conceptual model. As presented in Section 4.2.3, the data indicate a lognormal distribution with
an acceptable level of confidence. As a result, the data appear to describe the contaminant
distribution at the site adequately. Sources of measurement error are discussed in more detail in .
Section 3.1 and include skin effects associated with the sampling method. To confirm results at
TC-04-40, additional samples were collected from Strataprobe borings located 5 feet normal to
the direction of groundwater flow from TC-04-40. Sample results from these borings were

similar to the onginal sample.
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Determination of concentration and hydraulic conductivity variables in calculating mass flux
were obtained at point locations through Strataprobe sampling. In contrast, hydraulic gradients
were determined from groundwater contour maps on a subregional scale. To demonstrate the
possible effects of these differing scales on mass flux determination, further sensitivity analysis
was conducted. Assuming conservation of mass, Darcy’s law dictates that an increase in
hydraulic conductivity results in an equal decrease in hydraulic gradient or cross-sectional area.
This concept is shown empirically in Figure 54 and demonstrates that more than an order of
magnitude decrease in gradient can result from increased hydraulic conductivity observed at
TC-04-40.

To demonstrate the effect of hydraulic conductivity on hydraulic gradient (see Figure 54), the
United States Geological Survey (USGS) model MODFLOW was applied. A lens of high
hydraulic conductivity was modeled as a cross section along a flow path. The dimension of the
mode] was 500 by 10 feet and of unit depth. The 500-foot length was based on the resolution of
hydraulic gradient at DAFB from monitoring well data (see Figure 50). Model and lens vertical
dimensions were based on the results of the transect sampling in which sample point TC-04-40 is
5-feet thick and is bounded by sample TC-04-35 located 5 feet above. Finally, the lens length
was set at 1/10™ the distance between Transects B and C to reflect the discontinuous nature of the

braided stream depositional environment

As this analysis demonstrates, the combination of sitewide hydraulic gradients with ' point
measurements of hydraulic conductivities can dramatically affect flow rates for large variations
of hydraulic conductivities. Based on this evaluation, the hydraulic gradient used to determine
mass flux at location TC-04-40 was decreased to demonstrate the possible effect that an increase
in hydraulic conductivity can have on the resulting mass flux calculation. The resulting mass
flux is presented with the unadjusted value in Table 11 and graphically as Figure 55. As shown
on Table 11 and Figure 55, the mass flux of chloroethenes decrease by more than an order of
magnitude between Transects A and C. This mass flux decrease is generally constant between
transects with the exception of TCE. TCE mass flux decreases by more than an order of
magnitude between Transects A and B. As discussed above, the mass flux of TCE between
Transects B and C did not change appreciably within the error of the study.

Chloride mass flux decreases at a constant rate and by less than an order of magnitude from
Transects A to C. Because chloride is a conservative tracer, this decrease is attributed to dilution
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and because the decrease is less than decreases observed in chloroethene mass flux, chloroethene
plume biodegradation is generally indicated. However, even by correcting the mass flux for
hydraulic conductivity effects on gradient, the rate of decrease in TCE mass flux between
Transects B and C is similar to the rate of decrease in chloride mass flux between the two
transects. As a result, dilution appears to account for any TCE attenuation between Transects B
and C.

4.2.2 Biodegradation Rates from Transect Data

Apparent biodegradation rates from the analysis of transect data were calculated from the mass
flux determined above (see Equation 3). The results of the biodegradation rate calculations are
included in Table 12, along with the mass flux determined for each COC. Degradation half-lives
were generally consistent between 2.2 and 3.7 years, with the exception of TCE attenuation
between Transects B and C. Reduced TCE attenuation is noted between the two transects even
when using a reduced hydraulic gradient that results in a half-life of 9.6 years from Transects B
to C.

4.2.3 Mass Flux Determined by Statistical Analysis

An alternative approach to determining the mass flow of chloroethenes through each transect is
to use statistical techniques to estimate the mean mass flow per unit area, m, and then multiply
this value by the total area of the transect. From Equation 2, the mole flux/unit area/day, mp, at
the specified sampling point, p, in each transect can be derived from the product of Kp, ip, and cp.
As in the summation method, only the component of flow perpendicular to the transect line is
considered. The values of mass flux of total chloroethenes per square meter per day for each
transect point are presented in Table 13.

Distribution

To calculate the mean mass flux value, m, and estimate the error involved, information is
required on the form of the distribution of mp values within each transect. The frequency
distribution of mp values for each transect is provided in Table 14, and a comparison with
typical lognormal and normal distributions is contained in Figure 56. The comparison
indicates that the distribution of mp values is qualitatively more like a lognormal than a
normal distribution.
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This tentative conclusion was tested more rigorously by performing the Shapiro-Wilk’s
test (Shapiro and Wilk, 1965). This test establishes whether the set of empirical results
are drawn from a lognormal or a normal distribution. A W-statistic is calculated and its
value is compared with reference values derived for specific quantile levels. If the value
of W, is greater than the Wprence, the hypothesis that the underlying distribution is
lognormal or normal is accepted at the specified quantile level. The results of the
Shapiro-Wilk’s test for the set of mp values from each transect are contained in Table 15.
These results confirm the original view that the distributions are lognormal and not
normal for the data sets from each of the three transects at the 0.01 quantile.

Calculation of the Mean Value of mp for Each Transect

Having established that the distribution of mp values for each transect is lognormal, the
mean value, m, and an estimate of the error for a 90% confidence interval can be
calculated using a standard formula (Finney, ___ ). The results of these calculations are
provided in Table 16.

Calculation of the Mole Flux for Each Transect

The mole flux per day for the whole region of each transect can be calculated by
multiplying the mean mass flux per unit area value by the appropriate transect areas. The
mean values generated by this statistical analysis are only applicable to the regions
defined by the boundaries of the sample points as shown in Figure 57. The areas
calculated in this way are presented in Table 17. These values were subsequently used to
generate the plots in Figure 58 and estimate the mole flux per day of total chloroethenes
for each transect.

Statistical analysis determined that there is a statistically significant decrease in the mass
flux of total chloroethenes from Transects A to Transect B and C. Although the mean
value of mass flux at Transect C was less than Transect B, the values were not
statistically different because their upper and lower limits overlapped.
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SECTION 5
DISCUSSION AND CONCLUSIONS

5.1 Discussion

Mass flux and subsequent natural attenuation rates were determined from contoured
monitoring well data and point data collected with a Strataprobe. The monitoring well
data used subregional (i.e., sitewide) parameters of hydraulic conductivity, hydraulic
gradient, and aquifer thickness in determining mass flux. Conversely, the Strataprobe
sampling attempted to determine the hydraulic conductivity and concentration parameters
at each localized point. Indication of natural attenuation from the transect study data was

also evaluated by summing mass flux at each point and statistical analysis.

5.1.1 Discussion of Data Set and Analysis Method Differences

The absolute value of mass flux calculated from the separate data sets differ. The total
mass flux of chloroethenes at each transect summed over each sample point falls within
the range of total mass flux estimated statistically, as expected (see Table 18). However,
mass flux calculated from monitoring well data falls outside and above the range
estimated statistically. This difference is expected because of the difference in the data
source (i.e., Strataprobe versus monitoring well data).

Both data sets indicate that natural attenuation of the plume is occurring. Although
absolute values differ between mass flux determined from Strataprobe versus well data,
similar conclusions about COC natural attenuation can be made. Table 19 summarizes
the natural attenuation rates calculated from the transect and monitoring well data.
Natural attenuation rates calculated from monitoring well data were generally
conservative relative to rates calculated from transect data. That is, with the exception of
PCE and TCE from Transect B to Transect C, natural attenuation rates were lower when
calculated from monitoring well data than from Strataprobe data.

As presented in Section 4.2.1, mass flux calculated from both data sets contain

uncertainties. Monitoring well data use sitewide parameters and is not affected by
variations at a smaller scale. The Strataprobe sampling attempts to account for these
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variations by collecting concentration and hydraulic conductivity data at individual
points. However, sitewide hydraulic gradients, which must be used in mass flux
determination, result in significant uncertainty because of the different scale at which this
parameter is determined. That is, hydraulic gradients are determined sitewide versus
point determinations of hydraulic conductivities and analyte concentrations. In addition,
although 103 individual points were collected during the study, the cross-sectional area
assigned to each point ranged as high as 3,420 fi’>. Applying point data (i.e., hydraulic
conductivity and chemical analysis) to such a large area also results in uncertainty.

Although analyzing both data sets resulted in similar conclusions (i.e., natural attenuation
of chlorinated VOCs is occurring), the cost of conducting this study was more than 10
times the cost of determining mass flux from existing monitoring well data. As a result,
conducting a detailed transect study is unwarranted at a site such as DAFB where the
existing monitoring well network data effectively describes the lateral and vertical plume

limits.

5.1.2 Interpretation of Natural Attenuation from Transect Study Findings

In addition to the primary study objective, which compares the two methods presented
above, a number of observations about the intrinsic bioremediation test plot can be made
from data collected during the study. These observations support previous study
conclusions that used monitoring well data (DERS, 1997). Both monitoring well and
Strataprobe data sets indicate that chlorinated VOC natural attenuation is occurring at the
site. In addition, chloride data collected during the transect study provide further
evidence for natural attenuation and can be used for mass balance analysis.

Chlorinated VOC natural attenuation is indicated by mass flux analysis of both
monitoring well data and Strataprobe point data. As shown in Figures 24, 27, 30, 33, and
36, complete degradation of cis-1,2-DCE and vinyl chloride and nearly complete
degradation of PCE and 1,2-DCA occur prior to Transect C. TCE was not completely
degraded and persists downgradient of the transect study area. This plume morphology
supports  previous studies that indicate reductive dehalogenation (i.e.,
PCE—TCE—cis-1,2-DCE—Vinyl Chloride—Ethene) in the anaerobic area generally
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upgradient of Transect B and that aerobic oxidation of cis-1,2-DCE; vinyl chloride; and
ethene in the downgradient direction (DERS, 1997).

Anaerobic dehalogenation in the area of Transect A with aerobic biotransformation
downgradient is also supported by biochemical indicators. Methane was detected
coincident with the chlorinated VOCs along Transect A, but was sporadic (only detected
at two locations) at downgradient Transects B and C (see Figures 43, 44, and 45).
Similarly, an extensive anaerobic zone as defined by low oxygen concentrations and
redox levels was observed at Transect A, but only was localized downgradient at
Transects B and C.

As shown in Table 7, the mass of chloride ion above background (i.e., 5 to 10 mg/L)
accounts for more than 95% of the total mass of chloride (i.e., organic and ionic)
observed in groundwater. This occurrence supports the theory that chlorinated VOC
biodegradation, resulting in chloride release, is occurring. No other significant source of

chloride is suspected at the site.

5.2 Conclusions

The following conclusions result from the intrinsic bioremediation plume transect study
at DAFB:

Q Chlorinated VOC natural attenuation is occurring in deep zone groundwater based
on the mass flux analysis of three transects constructed across the plume. Natural
attenuation was indicated by using both monitoring well data and point data
collected from 103 Strataprobe sample locations.

Q Complete degradation of cis-1,2-DCE and vinyl chloride and nearly complete
degradation of PCE and DCA occurred in the transect study area. Complete TCE
degradation was not observed within the transect study area.

Q Transect data support previous reports (DERS, 1997) evaluating monitoring well
data that demonstrate that both anaerobic dehalogenation and aerobic oxygenation
of chlorinated VOCs are occurring. Anaerobic processes are occurring in the
upgradient portion of the site and aerobic processes predominate in the
downgradient direction. These conditions result in the persistence of TCE
downgradient of the transect study area.

@ Uncertainties in conducting the mass flux analysis of point data include applying
point source data to large cross-sectional areas and accounting for the effects on
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hydraulic gradient of large hydraulic conductivity variations. These uncertainties
can affect calculations of mass flux values significantly.

Q The cost of detailed sampling for the transect study ($175,000) compared with the
cost of conducting a mass flux analysis using existing monitoring well data
(315,000) indicates that this type of study is unwarranted for groundwater plumes
whose limits are defined by existing monitoring well networks.

O Statistical analysis determined that there is a statistically significant decrease in
the mass flux of total chloroethenes from Transect A to Transects B and C.
Although the mean value of mass flux at Transect C was less than Transect B, the
values were not statistically different because their upper and lower limits
overlapped.
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Figure 50

Mass Flux Determined from Monitoring Well Data
Dover Air Force Base, Delaware
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Figure 51
Transect A Sample Point Cross Sectional Areas
Dover AFB, Delaware
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Figure 52
Transect B Sample Point Cross Sectional Areas
Dover AFB, Delaware
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Figure 53
Transect C Sample Point Cross Sectional Areas
Dover AFB, Delaware
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Figure 54
Example of Hydraulic Conductivity effect on Hydraulic Gradient

Dover Air Force Base, Delaware
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Figure 55

Mass Flux Determined from Transect Data using Summation Method
Dover Air Force Base, Delaware
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Figure 56
Comparison of Lognormal and Normal Distributions
with Actual Data from Transect A {Lin - Log Plot }
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Figure 57
Sample Points Used To Calculate Transect Areas
for Statistical Analysis Mass Flux Results
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Figure 58
Mole Flux of Total Chloroethenes per Day
Through Each Transect using Lognormal Parameters
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Table 1
July 1996 Groundwater Analytical Data from Monitoring Wells
Deep Zone
Dover Air Force Base, Delaware

Well Id:|[AA-06D |AA-07D [AA-08D [AA-09D [AA-10D |AA-11D |AA-14D |AA-18D |AA3D DM312D |DM314D |DM315D |DM316D |DM318D |DM319D

Sample Date:| 8/12/1996] 8/12/1996] 8/13/1996| 8/13/1996| 8/12/1996] 8/13/1996| 8/13/1996| 8/12/1996| 8/13/1996| 7/29/1996| 7/24/1996| 7/25/1996 7/24/1996| 7/26/1996| 7/23/1996
Analyte (units)
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane (ug/l) <5 <5. <5. < 25. < 25. <8. <5. <5. < 25. <5, <5. <5. < 25. <5, <5.
1,1,1-Trichloroethane (ug/l) <5. <5. <5, < 25. < 25. <5. <5. <5. < 25. <5, <5. <5. < 25. <5. <5.
1,1,2,2-Tetrachioroethane (ug/l) <5. <5. <5. <25. < 25. <5. <5, <5. <25. <5. <5. <5. < 25. <5. <5,
1,1,2-Trichloroethane (ug/l) <35. <85. <5, <25. < 25. <5. <5, <5. < 25. <5. <5. <5. < 25. <5. <5.
1,1-Dichloroethane (ug/l) <85 <85. <5, < 25. <25, <5, <5, <5. < 25, <b5. <5, <5, < 25. <5, <b5.
1,1-Dichloroethene (ugft) 7. 7. 6. < 25. < 25. 6. 9. 8. <25. <5. <5. <5, < 25. <85. <5.
1,2-Dichloroethane (ugfi) 130. 140. 93. 140. 140. 100. 150. 160. 120. <5. <8. <5. 7. <85. <5.
Benzene (ugh) 31. 34. 23. < 25. <25, 41. 19. 30. <25. <5. <5. 8. < 25. 1500. <5.
Carbon tetrachloride (ug/) <5. <5. <5. <25. < 25. <5. <85. <5. < 25. <5. <5. <5 < 25. <5, <5.
Chlorobenzene (ug/l) 6. 6. 6. < 25. <25. <85. 8. 5. <25. <5. <5. <5. < 25. <5, <5.
Chioroethane (ug/) <8. <5. <S5. <25. <25. <85. <5. <5. < 25. <5. <5. <5. < 25. <5. <5.
Chloroform (ug/l) <5. <5. <5. <25. <25. <5. 5. <85. < 25. <5. <5. <5. < 25. <5. <5.
Chloromethane (ug/l) <5. <5. <5. <25. <25. <5. <85. <5. <25. <5, <5. <5. <25. <5. <5.
cis-1,2-Dichloroethene (ug/l) 1200. 1100. 800. 950. 1700. 990. 1600. 1200. 4700. 1. <5. 130. 920. 36. 13.
Ethylbenzene (ug/) <5. <5. <5. <25. < 25. <85. <5, <5, < 25. <8, <5. <5. < 25. <S5. <5.
Methylene chloride (ug/l) 9. 10. 5. <25. 34. <5. 12. 13. < 25. <5. <S5. <5, < 25. <8, <5,
o-Xylene (ug/l) <5. <5. <5. <25. <25. <5. <5. <5. < 25. <5. <5. <§. < 25. 7. <5.
Tetrachloroethene (ug/l) 32. 26. 35. 35. 31. 38. 40. 31. < 25. 33. 120. <5, 46. <5, <5.
Toluene (ug/l) <5. <5. <5. <25. <25. <5. <5. <5. < 25. <5. <8. <5. < 25. 7. <5.
trans-1,2-Dichloroethene (ug/) <5, < 5. <5. <25. < 25. <5. <5, <5. < 25. <5, <5, <8. < 25. <5. <5.
Trichloroethene (ug/l) 5700. 4600. 3900. 5500. 10000. 4500. 9800. 6100. 1700. 97. 190. 1400. 3700. 180. 130.
Vinyl chloride (ug/) 25. 24. 21. < 25. 42. 18. 49. 27. 26. <5. < 5. 8. < 25. <5. <5.
Gases
Ethane (ug/l) <10 <1.0 <1.0 <1.0 24 <10
Ethylene (ug/l) <1.0 <1.0 <1.0 1.8 31 <10
Methane (ug/l) <20 160 44 28 1100 350
Propane (ug/l) <1.0 <1.0 <1.0 <1.0 5.1 <10
Inorganic
Ammonia (as N) (mg/l) <.10 <.10 <.10 <.10 0.1 0.1
Chloride (mg/l) 10 13 13 19 <1 13
Nitrate (as N) (mgfl) 1.1 5.6 0.5 1.3 0.9 0.8
Phosphate (mg/) <.1 <. <. <.1 <.t <.
Sulfate (mgfl) <1 1 62 3 36 25
Total Carbon (mgfl) 18.9 44.6 34.2 40.9 61.8 48.3
Inorganic Carbon (mg/f) 17.9 43.0 329 39.6 58.2 47.2
Total organic carbon (mg/l) 0.9 1.6 1.3 1.4 3.5 1.1

Page 1 0f 3



Table 1
July 1996 Groundwater Analytical Data from Monitoring Wells
Deep Zone
Dover Air Force Base, Delaware

Well Id:|DM320D |DM323D |DM325D |DM326D |DM327D |DM329D [DM350D |DM353D |DM354D |[DM355D |DM356D |DM360D |DM361D |EA2D  |IR-06D

Sample Date:] 7/29/1996| 8/1/1996| 7/26/1996| 7/25/1996| 8/5/1996| 7/23/1996] 7/25/1996| 7/25/1996| 7/25/1996 7/30/1996| 7/30/1996| 7/30/1996| 7/31/1996| 8/5/1996| 8/5/1996
Analyte (units) )
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane {(ug/l) <5, <5. <10. <5, <5, <5, <5, <5. <5. <5. <5, <5, <5, <5. <5,
1,1,1-Trichloroethane (ug/l) <85. <5, 68. <5. <5, <85. <85. <8. <5. <5. <5. <5. <5. <5. <5.
1,1,2,2-Tetrachloroethane (ug/l) <5. <5. <10. <5, <5. <5. <5. <b. <5. <5. <5. <85, <8. <5. <5.
1,1,2-Trichloroethane (ug/l) <5. <5, <10. <5. <5. <5. <5. <8. <5. <5. <§. <5. <8. <8§. <5.
1,1-Dichloroethane (ug/l) <5. <5, <10. <5. <5. <5, <5. <5. <85. <5. <5, <5. <5, <5, <5,
1,1-Dichloroethene (ug/l) <5. <5 24. <5. <5, <5. <5, <5. 38. <85. <5. <5. <5, <5. <85.
1,2-Dichloroethane (ug/l) <5. <5. <10. <5. <5. <5, <5. 1900. <5. <5. <5. <5. <8. <5. 330.
Benzene (ug/l) <5, <5. <10. <5, 59. 7. <5. 8. <5. 65. <5, <5. <5. <5. <5.
Carbon tetrachloride (ug/l) <5. <5, <10. <5. <5 <85, <5, <5. 6. 8. <5, <5. 9. 8. <5.
Chlorobenzene (ugfi) <5. <5 <10. <85. <5. <5. <5. <5. <85. <5. <5 <5. <5, <5, <5.
Chloroethane (ug/t) <5. <5. <10 <85. <b5. <5. <5. <5. <5. <5. <5. <5, <5. <5. <8§.
Chloroform (ug/l) <85. <8. <10. 12. <5, <85. <5. <8. <5. <5. <5. <5. <85. <5. <5.
Chloromethane (ug/t) <5. <5 <10. <85. <5, <5. <5. <5. <5. <5. <5. <5. <5. <5. <5.
cis-1,2-Dichloroethene (ug/l) 16. 29. 50. 43. 290. <5. <5. 3100. 71. 16. <5, <b5. <85, <b5. 56.
Ethylbenzene (ug/) <5. <5. <10. <5. <5, <5. <85. <8. <5. <5. <5. <5, <5. <8. <5.
Methylene chloride (ugfl) <5. <5. <10. <5, <5. <5. <5. 2500. <5, <5, <5. <5. <5. <5, 25.
o-Xylene (ugfl) <5, <5, <10. <5. <5. <5. <5. 14. <5. <5, <5. <5. <5. <5, <5.
Tetrachloroethene (ugfl) <5, 55. 890. 650. 130. 29. <5. 110. <5, <5. <5, <5. <5. <5 6.
Toluene (ugfl) <5. <5, <10. <5, <5. <5. <5. <5. <5, <5. <5. <5. <5. <5. <5.
trans-1,2-Dichloroethene (ug/) <8. <8. <10. <5. <85. <8. <5. <8. <5. <5. <5. <5. <8. <5. <5.
Trichloroethene (ug/l) 51. 280. 1200. 1300. 130. 8. <5. 3000. 770. 210. <5. 110. 91. 11. 220.
Vinyl chloride (ug/l) <5. < 5. <10. <5. 64. < 5. <5. 28. <5. <5. < 5. <5. <5. <5. <5.
Gases
Ethane (ug/l) <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ethylene (ug/l) <1.0 <1.0 <1.0 <1.0 14 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Methane (ug/l) 220 38 <2.0 <20 1100 <20 <20 55 3.1 4.3 <20 <20 <20 <2.0 670
Propane (ug/l) <1.0 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Inorganic
Ammonia (as N) (mg/l) <.10 <.10 0.1 0.1 <.10 <.10 0.1 0.1 <.10 <.10 0.1 <.10 0.1 <.10 0.1
Chloride (mgf) 13 10 10 12 9 15 47 26 21 36 16 14 14 28 7
Nitrate (as N) (mg/l) 1.5 3.6 4.6 0.7 1.6 2.9 4.2 27 1.7 34 4.9 33 4.2 5.1 3.0
Phosphate (mg/l) <.1 <.1 <.1 <.1 <. <.1 <A <.1 <.1 <. <.1 <.1 <A <.1 0.2
Sulfate (mg/l) 5 4 1 3 4 2 13 1 1 <1 14 12 4 32 5
Total Carbon (mgfl) 51.5 18.1 27.1 40.8 51.2 309 29.1 45.0 309 38.3 18.3 23.8 26.0 25.2 19.1
Inorganic Carbon (mgfl) 50.5 16.8 25.7 40.2 49.8 30.1 28.5 43.1 30.2 374 17.3 21.9 25.3 24.5 18.0
Total organic carbon (mgfl) 1.0 1.3 1.3 0.6 1.4 0.8 0.6 1.9 0.7 0.8 1.0 1.9 0.8 0.7 1.2
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Table 1
July 1996 Groundwater Analytical Data from Monitoring Wells
Deep Zone
Dover Air Force Base, Delaware

Well Id:|IR-07D IR1D IR2D MW208D |MW210D |MW211D |MW212D |MW213D |MW220D [MW222D |MW224D |MW235D |[MW236D |MW72D [MW73D

Sample Date:| 7/30/1996| 7/29/1996| 7/31/1996| 7/26/1996| 7/23/1996| 7/26/1996| 7/24/1996] 7/24/1996] 7/31/1996] 7/24/1996{ 7/24/1996] 7/30/1996| 7/30/1996| 8/1/1996| 8/1/1996
Analyte (units)
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane (ug/l) <5. <5. <8§. <85. <5. <5. < 20. <5. <5. <b5. <25, <5. < 25. <5. <5.
1,1,1-Trichloroethane (ug/) <5. <5, <5. <5. <5. <5. 370. <5. <5. <b5. < 25. <5. 310. <5 <5.
1,1,2,2-Tetrachloroethane (ug/l) <5, <5. <5. <5, <5, <5, < 20. <5. <5, <5, < 25. <5, < 25. <5, <5.
1,1,2-Trichloroethane (ug/l) <5. <5. <5, <5, <5, <5. < 20. <5, <5. <5. <25. <5, < 25, <5, <5.
1,1-Dichloroethane (ug/l) <5. <5, <5, <5, <5. <5, 44, <5. <5. <5. <25. <5. 100. <5 <5.
1,1-Dichloroethene (ug/l) <5. <5. <5. <5. <5. <5. 180. <5. <5. <8. < 25. <5. 950. <5. <85.
1,2-Dichloroethane (ug/l) 400. <5. <5, <5. <5. <5, <20. <5. <5. <5. < 25. 41. 84, <5. <5.
Benzene (ug/t) <8. <85. <5. <5. <5. <5. <20. <5. <5. <5. < 25. 6. < 25. <5. <S5.
Carbon tetrachloride (ug/l) <5. 29. 11. <5. <5. <5, <20. <5. 36. 5. <25. <5, < 25. <5, <5,
Chlorobenzene (ug/l) <5. <5. <5. <5. <5. <5, < 20. <5. <5. <5. <25. <5, < 25. <5. <5.
Chloroethane (ug/) <5. <5. <85. <5. <5. <5. <20. <5. <5. <38. <25. <5. < 25. <8. <5.
Chloroform (ug/l) <5. 6. <5. <5. <5, <5, <20. <5, 6. 10. < 25. <5, <25, <5. <5.
Chloromethane (ug/l) <5. <5. <5. <5. <5. <5, <20. <5, <5. <5, < 25. <5. < 25. <5. <5,
cis-1,2-Dichloroethene (ug/) 1000. <5. <5. <5, <5. <5, 560. 29. 6. <5. 160. 120. 5500. 22, 20.
Ethyibenzene (ug/l) <5, <5. <5. <5. <5. <5. < 20. <5, <5. <5. <25, <5, < 25. <5 <5.
Methylene chloride (ug/l) 39. <5. <5. <5. <5. <5. <20. <5. <8§. <8. <25. <5. 70. <5. <85.
o-Xylene (ugfl) <5. <5, <5. <5. <5. <5. < 20. <35. <§. <8. < 25. <5. 27. <5. <S5.
Tetrachloroethene (ug/l) 15. <5. 8. <b5. <5. 71. 680. 170. 65. 11. <25. 120. 130. 6. 37.
Toluene (ug/l) <5. <5. <5. <5. <5. <85, < 20. <5, <5, <5, <25. <5. <25. <5. <5.
trans-1,2-Dichloroethene (ug/) <5. <5. <5. <5. <5. <5. <20. <5, <5. <5, <25. <5. 27. <5, <5.
Trichloroethene (ug/) 860. 17. 65. <5. <5. 170. 2400. 66. 200. 46. 2200. 1700. 690. 140. 26.
Vinyl chloride (ug/l) 60. <5. <5. <5. <5. <5. < 20. <5, <5. <5. < 25. <5. 400. <5. <5.
Gases .
Ethane (ug/l) <1.0 <1.0 <1.0 <10 <10 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ethylene (ug/l) <1.0 <10 <10 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 19 <1.0 <1.0
Methane (ug/l) 1800 <2.0 <20 6.6 <20 <20 2.0 6.6 <20 <21 46 71 400 <22 16
Propane (ug/l) <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <11 <1.2 <1.0 <1.0 <1.2 <1.2
Inorganic
Ammonia (as N) (mg/l) <.10 <.10 0.1 0.1 <.10 0.1 <.10 <.10 <.10 <.9 <.9 <.10 <.10 0.0 0.0
Chloride (mg/l) 14 20 15 10 16 1" 16 12 22 37 11 19 37 40 7
Nitrate (as N) (mg/l) 1.5 4.9 4.0 4.1 35 3.0 4.6 44 3.0 <.2 0.2 2.6 1.7 2.1 1.6
Phosphate (mg/l} <.1 <.1 <. <.1 <A1 <.1 <. <.1 <. <.1 <.0 <.1 <.1 <.0 <.0
Sulfate (mg/l) 4 2 5 1 3 2 <1 9 3 1 74 4 11 22 3
Total Carbon (mg#) 50.9 242 19.3 31.3 41.0 28.2 31.5 30.3 20.2 279 447 29.2 48.1 30.6 15.7
Inorganic Carbon (mg/l) 49.2 22.4 18.9 30.0 40.1 27.3 309 29.4 19.7 274 434 27.8 44.8 28.5 13.8
Total organic carbon (mg/l) 1.7 1.8 0.4 1.3 0.9 0.9 0.6 0.8 0.5 0.4 1.2 1.4 3.3 2.1 1.7

Page 3 of 3



Table 2
D'Agostino Test Results for Specific Capacity Distributions -
Normality and Lognormality Checks

Using 97 measured values of S from All 3 Transects

The null hypothesis of a normal/lognormal distribution is rejected at
the 0.05 significance level if :

Y is either less than -2.08
or greater than 1.11
Y - statistic

Normal Distribution of S -42.5
Lognormal Distribution of S -14
Therefore:

Reject Normality

Accept Lognormality

For further information see Ref 4




Table 3
Lognormal Distribution Parameters of Specific Capacity
Using All 97 Strataprobe Tests Results

"Average" of Log (S) values = -2.709
"Variance" of Log (S) values = 1.088
Distribution Mean S value = 0.114
90% Upper Limit of Mean S value = 0.138
90% Lower Limit of Mean S value = 0.098

Site wide Hydraulic Conductivity value of 0.024 cm/sec

Calibration Factor = 0.024 /[ Mean S ] =0.211




Transect Hydraulic Conductivities Estimated from Transect Specific Tests

Table 4

Dover Air Force Base, Delaware

Hydraulic
Flow Rate | Drawdown| Specific Capacity- | Hydraulic Conductivity* Conductivity*
Sample | Q (ml/sec)| s (cm) S (ml/sec/cm) K (cm/sec) K (ft/day)
TA-01-32 4.65 30.48 0.15 3.22E-02 91
TA-01-37 2.40 30.48 0.08 1.66E-02 47
TA-01-42 4.71 30.48 0.15 3.26E-02 92
TA-02-31.5 3.17 30.48 0.10 2.19E-02 62
TA-02-36.5 0.22 26.52 0.01 1.71E-03 5
TA-02-41.5 7.13 30.48 0.23 4.94E-02 140
TA-02-46.5] 0.93 30.48 0.03 6.46E-03 18
TA-03-27.5 1.87 30.48 0.06 1.29E-02 37
TA-03-32.5 3.40 30.48 0.11 2.35E-02 67
TA-03-37.5 2.19 30.48 0.07 1.51E-02 43
TA-03-42.5 0.83 30.48 0.03 5.77E-03 16
TA-03-47.5 NA NA NA S5.77E-03** 16%*
TA-03-51.5 NA NA NA 5.77E-03** 16%*
TA-04-26 0.24 30.48 0.01 1.64E-03 5
TA-04-31 NA NA NA 4.21E-Q3** 12**
TA-04-36 0.98 30.48 0.03 6.78E-03 19
TA-04-41 2.68 30.48 0.09 1.85E-02 53
TA-04-46 0.98 30.48 0.03 6.75E-03 19
TA-04-51 1.05 30.48 0.03 7.30E-03 21
TA-04-56 2.20 3048 0.07 1.52E-02 43
IR-07D 0.00 0.00 0.00 2.90E-02 82
TA-05-24 0.57 30.48 0.02 3.92E-03 i1
TA-05-29 0.55 30.48 0.02 3.81E-03 11
TA-05-34 2.57 30.48 0.08 1.78E-02 50
TA-05-39 3.13 30.48 0.10 2.17E-02 61
TA-05-44 11.50 30.48 0.38 7.96E-02 226
TA-06-23 2.10 30.48 0.07 1.45E-02 41
TA-06-28 9.71 30.48 0.32 6.72E-02 191
TA-06-33 2.53 30.48 0.08 1.75E-02 50
TA-06-38 1.13 30.48 0.04 7.85E-03 22
TA-06-43 1.55 30.48 0.05 1.07E-02 30
TA-06-48 0.92 30.48 0.03 6.35E-03 18
TA-07-30 5.09 30.48 0.17 3.52E-02 100
TA-07-35 2.63 30.48 0.09 1.82E-02 52
TA-07-40 6.35 30.48 0.21 4.40E-02 125
TA-07-45 3.14 30.48 0.10 2.18E-02 62
TA-08-28 2.80 30.48 0.09 1.94E-02 55
TA-08-33 0.99 3048 0.03 6.82E-03 19
TA-08-38 1.99 30.48 0.07 1.38E-02 39
TA-08-43 1.14 30.48 0.04 7.89E-03 22
TA-08-48 12.74 25.91 0.49 1.04E-01 294
TA-09-28 0.83 30.48 0.03 5.77E-03 16
TA-09-33 1.00 30.48 0.03 6.92E-03 20
TA-09-38 6.67 30.48 0.22 4.62E-02 131
TA-09-43 0.13 30.48 0.00 9.23E-04 3
TA-09-48 NA NA NA 9.23E-04** Kl
TB-03-23.5 3.12 30.48 0.10 2.16E-02 61
TB-03-28.5 6.10 30.48 0.20 4.23E-02 120
TB-03-33.5 3.65 30.48 0.12 2.52E-02 72
TB-03-37.5 2.03 3048 0.07 1.40E-02 40
TB-03-43.5 1.10 30.48 0.04 7.59E-03 22
TB-04-27 3.42 30.48 0.11 2.37E-02 67
TB-04-32 10.53 30.48 0.35 7.29E-02 207
TB-04-37 7.20 30.48 0.24 4.98E-02 141
TB-04-42 2.37 30.48 0.08 1.64E-02 46

* Hydraulic Conductivity estimated from Specific Capacity by K=S*0.21
** Hydraulic Conductivity estimated from average of surrounding data
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Transect Hydraulic Conductivities Estimated from Transect Specific Tests

Table 4

Dover Air Force Base, Delaware

Hydraulic
Flow Rate | Drawdown| Specific Capacity |Hydraulic Conductivity* Conductivity*
Sample | Q (ml/sec)| s (cm) S (ml/sec/cm) K (cm/sec) K (ft/day)
TB-04-47 1.97 30.48 0.06 1.36E-02 39
TB-05-31.5 433 30.48 0.14 3.00E-02 85
TB-05-36.5 1.97 30.48 0.06 1.36E-02 39
TB-05-41.5 1.00 30.48 0.03 6.92E-03 20
TB-05-46.5 3.13 30.48 0.10 2.17E-02 61
TB-05-51.5{ 11.47 5.79 1.98 4.18E-01 1184
IR-06D NA NA NA 1.90E-Q3** S*
TB-06-33 3.87 30.48 0.13 2.68E-02 76
TB-06-38 1.42 30.48 0.05 9.81E-03 28
TB-06-43 2.48 30.48 0.08 1.72E-02 49
TB-06-48 1.48 30.48 0.05 1.03E-02 29
TB-07-27 5.00 30.48 0.16 3.46E-02 98
TB-07-32 0.39 30.48 0.01 2.71E-03 8
TB-07-37 8.95 30.48 0.29 6.20E-02 176
TB-07-42 9.05 30.48 0.30 6.26E-02 178
TB-07-47 5.07 30.48 0.17 3.51E-02 99
TB-08-25.5 1.50 30.48 0.05 1.04E-02 29
TB-08-30.5 4.20 30.48 0.14 2.91E-02 82
TB-08-35.5 3.13 30.48 0.10 2.17E-02 61
TB-08-40.5 1.17 30.48 0.04 8.08E-03 23
TB-08-45.5 NA NA NA 8.08E-03** 23%*
TB-09-29 5.21 30.48 0.17 3.61E-02 102
TB-09-34 2.40 30.48 0.08 1.66E-02 47
TB-09-39 0.38 30.48 0.01 2.65E-03 8
TB-09-44 0.58 30.48 0.02 4.03E-03 11
TB-10-28 0.85 30.48 0.03 5.88E-03 17
TB-10-33 5.67 30.48 0.19 3.92E-02 111
TB-10-38 0.17 30.48 0.01 1.15E-03 3
TB-10-43 0.43 30.48 0.01 3.00E-03 9
TC-01-25 3.42 30.48 0.11 2.37E-02 67
TC-01-30 7.33 3048 0.24 5.08E-02 144
TC-02-27 0.70 30.48 0.02 4.85E-03 14
TC-02-32 0.92 30.48 0.03 6.35E-03 18
TC-02-37 1.83 30.48 0.06 1.27E-02 36
TC-02-42 9.70 26.82 0.36 7.63E-02 216
TC-03-29 2.93 30.48 0.10 2.03E-02 58
TC-03-34 1.78 30.48 0.06 1.23E-02 35
TC-03-39 1.83 30.48 0.06 1.27E-02 36
TC-03-44 0.68 30.48 0.02 4.71E-03 13
DM-360D NA NA NA 2.68E-03** g+
TC-04-30 1.17 30.48 0.04 8.08E-03 23
TC-04-35 2.40 30.48 0.08 1.66E-02 47
TC-04-40 MAX 0.00 0.00 4.18E-01 1184
TC-05-27 1.28 30.48 0.04 8.88E-03 25
TC-05-30 0.32 30.48 0.01 2.19E-03 6
TC-06-26.5 2.47 30.48 0.08 1.71E-02 48
TC-06-31 2.97 30.48 0.10 2.05E-02 58
TC-06-35 3.67 30.48 0.12 2.54E-02 72
TC-07-26.5 0.30 30.48 0.01 2.10E-03 6
TC-07-31.5 1.46 30.48 0.05 1.01E-02 29
TC-07-36.5 1.05 30.48 0.03 7.29E-03 21

* Hydraulic Conductivity estimated from Specific Capacity by K=5*0.21
** Hydraulic Conductivity estimated from average of surrounding data
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Table 5
Transect Groundwater Sample Analytical Results
March/April 1997

Dover Air Force Base, Delaware

Transect Sample Location:| TA-01 TA-01 TA-01 TA-02 TA-02 TA-02 TA-02 TA-03
Sample Id:] TA-01-32 | TA-01-37 | TA-01-42| TA-02-31.5| TA-02-36.5 | TA-02-41.5| TA-02-46.5 | TA-03-27.5
Sample Depth (feet below grade): 32 37 42 315 36.5 415 46.5 27.5
Sample Date:| 4/3/1997 | 4/3/1997 | 4/3/1997 | 4/14/1997 | 4/14/1997 | 4/14/1997 | 4/14/1997 | 4/10/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) 1.6 <05 <05 <05 <05 <05 1.1 <05
1,1,2,2-Tetrachloroethane (ug/l) 1.6 <05 <05 <05 <05 <05 1.0 <05
1,1,2-Trichloroethane (ug/l) 2.8 <05 <05 <0.5 <05 <05 1.0 <05
1,1-Dichloroethane (ug/l) 1.0 <05 <05 <05 <05 <0.5 1.0 <0.5
1,1-Dichloroethene (ug/l) 3.2 <05 <05 <05 <05 <05 0.8 <05
1,2-Dichlorobenzene (ug/l) <03 <03 <03 <03 <03 <03 14 <03
1,2-Dichloroethane (ug/l) 1.6 <05 <05 1.8 11 1.0 2.6 14.4
1,2-Dichloropropane (ug/l) 29 <05 <0.5 <05 <05 <05 1.1 <0.5
1,3-Dichlorobenzene (ug/l) 21 <03 0.5 <03 <03 <03 1.5 <03
1,4-Dichlorobenzene (ug/l) 1.9 <03 0.5 <03 <03 <03 1.2 <03
Benzene (ug/l) 1.7 <03 <03 <03 <03 <03 1.0 <03
Bromodichloromethane (ug/l) 1.7 <05 <05 <05 <0.5 <05 1.0 <0.5
Bromoform (ug/l) 1.3 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0
Bromomethane (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) 3.0 <05 <05 <05 <05 <05 1.0 <0.5
Chlorobenzene (ug/l) <03 <03 <03 <03 <03 <03 1.2 <0.3
Chloroethane (ug/l) <05 <05 <05 <05 <05 <05 1.0 <05
Chloroform (ug/l) 3.0 <05 0.8 <05 <05 <05 1.2 <05
Chloromethane (ug/l) <05 <05 <05 <05 1.8 <05 1.1 <05
cis-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20 10.8
cis-1,3-Dichloropropene (ug/l) 1.3 <05 <05 <05 <05 <05 09 <05
Dibromochloromethane (ug/l) 26 <05 <05 <05 <05 <05 0.8 <0.5
Dichloromethane (ug/l) <20 <20 <20 <20 <20 <20 <20 <20
Ethylbenzene (ug/) 1.8 <03 <03 <03 <03 <03 11 <03
m & p Xylenes (ug/l) <1.0 <1.0 <1.0 <10 <10 <1.0 <10 <1.0
o-Xylene (ugfl) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethylene (ug/) 29 <05 <05 <05 <05 <0.5 1.5 1.2
Toluene (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0
trans-1,2-Dichloroethene (ug/) <20 <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) 1.3 <0.5 <05 <05 <05 <05 0.9 <0.5
Trichloroethylene (ug/) 2.8 0.6 0.6 1.8 09 1.7 24 14.0
Trichloromonofluoromethane (ug/l) 29 <05 <05 <05 <0.5 <05 <0.5 <05
Vinyl chloride (ug/l) <05 <05 <05 <05 <05 <05 1.1 <05
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6 <6
Methane (ug/l) <15 <15 <15 <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/) 6.00 12.73 13.69 11.20 17.39 5.11
Chloride (mg/l) 60.86 59.3 61.7 68.7 737 62.7
Nitrate plus Nitrite (as N) (mg/l) 3.39 3.21 2.69 2.26 2.33 9.74
Sulfate (mg/1) 2.00 61.39 19.52 2.01 2.27 25.55
Sulfide (mg/l) 0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1
Total Organic Carbon (mg/l) 4.8 6 8.2 6 6 7
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Table 5

Transect Groundwater Sample Analytical Results

March/April 1997
Dover Air Force Base, Delaware
Transect Sample Location:| TA-03 TA-03 TA-03 TA-03 TA-03 TA-04 TA-04
Sample Id:| TA-03-32.5| TA-03-37.5| TA-03-42.5| TA-03-47.5| TA-03-51.5| TA-04-26 TA-04-31
Sample Depth (feet below grade): 325 37.5 42.5 47.5 515 26 3
Sample Date:| 4/10/1997 | 4/11/1997 | 4/11/1997 | 4/11/1997 | 4/11/1997 | 4/9/1997 4/9/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/) 8 <5.0 34 <50 <05 <0.5
1,1,2,2-Tetrachloroethane (ugfl) <5.0 <50 27 <5.0 <05 <05
1,1,2-Trichloroethane {ugf) <5.0 <5.0 28 <5.0 <0.5 <0.5
1,1-Dichloroethane (ugfl) 18 <50 2.0 <5.0 <05 <05
1,1-Dichloroethene (ug/l) 110 20 5.1 7.3 <05 <0.5
1,2-Dichlorobenzene (ug/l) 1.0 <3.0 1.1 <3.0 <03 <03
1,2-Dichloroethane (ug/l) 515 916 1444 2950 <0.5 <05
1,2-Dichloropropane (ug/l} <50 <50 23 10.3 <05 <05
1,3-Dichlorobenzene (ug/l) 3.5 <3.0 4.5 1.7 <03 <0.3
1,4-Dichlorobenzene (ugfl) 3.3 <3.0 4.2 1.7 <03 <03
Benzene (ug/l) <3.0 <3.0 42 3.3 <03 <03
Bromodichloromethane (ug/l) <50 <5.0 <50 <5.0 <05 <05
Bromoform (ug/l) <10 <10 1.8 <10 <1.0 <1.0
Bromomethane (ug/l) <10 <10 <10 <10 <1.0 <10
Carbon tetrachloride (ug/l) <50 <5.0 2.2 <50 <05 <05
Chlorobenzene (ug/l) <3.0 <3.0 34 27 <03 <03
Chloroethane (ug/l) <5.0 <5.0 2.8 <50 <05 <05
Chloroform (ugfl}) <50 <5.0 3.9 47 <05 <05
Chloromethane (ug/) <5.0 <50 4.1 <5.0 <05 <05
cis-1,2-Dichioroethene (ug/l) 2440 1388 2032 4087 <20 <20
cis-1,3-Dichloropropene (ug/l) <5.0 <5.0 2.7 <5.0 <05 <05
Dibromochioromethane (ug/l) <5.0 <5.0 1.7 <50 <05 <05
Dichloromethane (ug/l) <20 <20 24.2 113 <20 <20
Ethylbenzene (ugft) <3.0 <3.0 3.0 <3.0 <03 <03
m & p Xylenes (ug/l) <10 <10 <10 1.3 <1.0 <1.0
o-Xylene (ug/l) <10 <10 1.3 4.7 <1.0 <1.0
Tetrachloroethylene (ug/l) 214 171 113 258 <0.5 <0.5
Toluene (ug/!) <10 <10 <10 <10 <1.0 <1.0
trans-1,2-Dichloroethene (ugfl) <20 <20 33 9.0 <20 <20
trans-1,3-Dichloropropene (ug/l) <50 <50 26 <5.0 <05 <05
Trichloroethylene (ug/l) 497 635 1630 3232 10.0 13.0
Trichloromonofluoromethane (ug/l) <50 <5.0 <5.0 <5.0 <05 <0.5
Vinyl chloride (ug/l) 209 102 31.5 40 <05 <05
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5
Ethene (ug/l) 11 10 8 <6 <6 <6
Methane (ug/l) 379 240 73 82 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/l) 16.18 13.16 21.84 40.73 27.17 12.88 42.26
Chloride (mg/l) 23.9 27.0 29.0 35.9 43.2 355 376
Nitrate plus Nitrite (as N) (mg/l) 2.67 <0.5 0.68 0.47 <05 4.36 4.63
Sulfate (mgfl) 17.91 5.11 1.89 2.63 2.33 51.31 51.98
Sulfide (mg/t) <0.1 0.1 0.1 0.2 0.2 <0.1 <0.1
Total Organic Carbon (mg/l) 9.6 13.4 8.1 8.1 11.3 5.6 8.2
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Table 5

Transect Groundwater Sample Analytical Results

March/April 1997
Dover Air Force Base, Delaware
Transect Sample Location: TA-04 TA-04 TA-04 TA-04 TA-04 TA-05 TA-05 TA-05
Sample Id:| TA-04-36 | TA-04-41 | TA-04-46 | TA-04-51 | TA-04-56 | TA-05-24 | TA-05-29 | TA-05-34
Sample Depth (feet below grade): 36 41 46 51 56 24 29 34

Sample Date:| 4/10/1997 | 4/10/1997 |4/10/1997| 4/10/1997 | 4/10/1997 | 4/22/1997 | 4/22/1997 | 4/22/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <05 <05 <05 <05 <50 <05 <05 <50
1,1,2,2-Tetrachloroethane (ug/l) <0.5 <0.5 <05 <0.5 <5.0 <05 <05 <50
1,1,2-Trichloroethane (ug/l) <05 <05 <05 <05 <50 <05 <05 <5.0
1,1-Dichloroethane (ug/l) <05 <05 <05 <05 <50 <05 <05 <5.0
1,1-Dichloroethene (ug/l) <05 <05 <05 <05 <5.0 <05 <05 <5.0
1,2-Dichlorobenzene {(ug/l) <03 <03 <03 <03 28 <03 <03 <3.0
1,2-Dichloroethane (ug/l) 0.6 1.8 16.1 762 <05 0.6 10.00
1,2-Dichloropropane (ug/l) 0.6 0.6 <05 <05 37 <0.5 <0.5 <5.0
1,3-Dichlorobenzene (ug/) 04 <0.3 <03 <03 1.9 <03 <03 <3.0
1,4-Dichlorobenzene (ug/l) 0.3 <03 <03 . 24 <03 <03 <30
Benzene (ug/l) <03 <03 <03 <03 5.5 <03 <03 9.9
Bromodichloromethane (ug/l) <05 <05 <05 <05 <5.0 <05 <05 <50
Bromoform (ug/l) <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10
Bromomethane (ug/l) <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10
Carbon tetrachloride (ug/l) <05 <0.5 <05 <05 <50 <05 <05 <50
Chlorobenzene (ugfl) <03 <03 <03 . 3.8 <03 <03 <3.0
Chloroethane (ug/l) <05 <0.5 <05 <0.5 <5.0 <05 <0.5 <5.0
Chloroform (ug/) <05 <05 <05 . 23 <05 <05 1.5
Chloromethane (ug/l) <05 <05 <05 <05 <50 <05 <05 <50
cis-1,2-Dichloroethene (ug/l) 13.2 18.0 38.2 . 930 <20 22 22.00
cis-1,3-Dichloropropene (ug/l) <05 <0.5 <05 <05 <50 <05 <0.5 <5.0
Dibromochloromethane (ug/l) <05 <05 <05 <05 <5.0 <05 <05 <50
Dichloromethane (ug/l) <20 <20 <20 <20 <20 <20 <20 19.00
Ethylbenzene (ug/l) <03 <0.3 <03 <0.3 <3.0 <03 <03 <30
m & p Xylenes (ug/l) <10 <1.0 <10 <1.0 <10 <1.0 <10 <10
o-Xylene (ugfl) <10 <1.0 <1.0 <1.0 3.6 <1.0 <1.0 <10
Tetrachloroethylene (ug/l) 3.0 2.8 12.7 18 <0.5 <0.5 <5.0
Toluene (ug/l) <10 <1.0 <1.0 <1.0 25 <1.0 1.5 <10
trans-1,2-Dichloroethene (ug/) <20 <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <05 <05 <0.5 <05 <50 <05 <05 <5.0
Trichloroethylene (ug/l) 219 229 153 1166 13.7 19.6 594.00
Trichloromonofluoromethane (ug/l) <05 <05 <05 <0.5 <50 <05 <05 <5.0
Vinyl chloride (ug/l) <05 <05 4.0 74 <05 < 0.5 <50
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 6 <6 <6 <6 <6
Methane (ug/) <15 <15 <15 <15 140 <15 <15 68
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/t) 2478 29.63 28.59 2343 5.92 9.78 14.17
Chloride (mg/i) 51.5 8.8 22.0 9.8 48.7 18.5 19.4
Nitrate plus Nitrite (as N) (mg/l) 2.60 251 2.69 5.53 5.76 0.90
Sulfate (mg/l) 2.89 3.66 1.85 57.88 67.67 7.95
Sulfide (mg/l) 0.1 <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1
Total Organic Carbon (mg/l) 10.2 9.5 9.9 13.1 < 3.00 5 12.8
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Table 5
Transect Groundwater Sample Analytical Results
March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location:} TA-05 TA-05 TA-06 TA-06 TA-06 TA-06 TA-06 TA-06
Sample Id:[ TA-05-39 | TA-05-41 | TA-06-23 | TA-06-28 | TA-06-33 | TA-06-38 | TA-06-43 | TA-06-48
Sample Depth (feet below grade): 39 44 23 28 33 38 43 48
Sample Date:| 4/22/1997 | 4/22/1997 { 4/21/1997 (4/21/1997 | 4/21/1997 | 4/21/1997 | 4/22/1997 | 4/22/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <50 <50 <05 <05 1.0 14 <5.0 0.8
1,1,2,2-Tetrachloroethane (ug/t) <50 <50 <05 <0.5 <05 <05 <50 <50
1,1,2-Trichloroethane (ug/l) <5.0 <50 <05 <05 <0.5 0.6 <5.0 <50
1,1-Dichloroethane (ug/l) <5.0 <50 <05 0.5 94 5.6 <5.0 1.7
1,1-Dichloroethene (ug/i) <5.0 0.9 0.6 34 15.4 16.9 45 5.9
1,2-Dichlorobenzene (ugfl) <3.0 7.8 <03 <03 0.6 2.00 27 5.8
1,2-Dichloroethane (ug/!) 46.8 64.2 <05 0.5 4.6 6.4 16.7 96.3
1,2-Dichloropropane (ugf) <5.0 1.6 <05 <0.5 <05 <05 <50 7.9
1,3-Dichlorobenzene (ug/l) <3.0 1.2 <03 <03 0.8 0.6 0.8 2.7
1,4-Dichlorobenzene (ug/l) <3.0 23 <03 1.1 1.8 1.1 1.9 1.7
Benzene (ug/l) 15.6 7.4 <03 <03 87.1 25.7 119.00 16.1
Bromodichloromethane (ug/) <5.0 <50 <05 <05 <05 <05 <5.0 <50
Bromoform (ug/l) <10 <10 <1.0 <1.0 <1.0 <1.0 <10 <10
Bromomethane (ug/l) <10 <10 <1.0 <1.0 <10 1.1 <10 <10
Carbon tetrachloride (ugfl) <5.0 <5.0 <05 <0.5 0.7 26 1.5 <5.0
Chlorobenzene (ug/l) <3.0 1.2 <03 0.6 38 1.2 2.8 0.7
Chloroethane (ug/l) <50 <50 <05 <05 <05 <05 <50 <5.0
Chloroform (ug/l) 22 36 <05 1.9 33 28 1.2 1.9
Chloromethane (ug/l) <50 <50 <05 <05 <05 <05 <50 1.6
cis-1,2-Dichloroethene (ug/l) 55.00 62.3 <20 <20 59.6 68.7 39.3 300.00
cis-1,3-Dichloropropene (ug/l) <50 <50 <05 <05 <05 <05 <50 <50
Dibromochloromethane (ug/l) <50 <5.0 <05 <05 <05 <05 <5.0 <5.0
Dichloromethane (ugfl) <20 <20 <20 <20 <20 <20 <20 23
Ethylbenzene (ugf) <3.0 <3.0 <03 <03 <03 <03 <3.0 <3.0
m & p Xylenes (ug/l) <10 <10 <10 <1.0 <1.0 <1.0 <10 <10
o-Xylene (ugl) <10 <10 <1.0 <1.0 <1.0 <1.0 <10 <10
Tetrachloroethylene (ug/l) <5.0 52.1 <0.5 <05 0.6 1.3 17 128
Toluene (ug/l) <10 <10 <1.0 <1.0 <1.0 <1.0 <10 <10
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <5.0 <5.0 <0.5 <0.5 <0.5 <05 <5.0 <5.0
Trichloroethylene (ug/l) 1360.00( 1720.00 4.9 28.00 152.00 460.00 634.00) 2220.00
Trichloromonofluoromethane (ug/l) <5.0 <5.0 <05 <05 <05 <05 <50 <5.0
Vinyl chloride (ug/) <5.0 2.7 <05 <05 0.6 4.00 4.3 7.2
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6 <6
Methane (ug/l) 93 21 <15 <15 86 53 34 68
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/l) 15.57 9.99 2.95 19.29 23.44 18.60 3191
Chloride (mg/l) 19.5 15.5 20.1 20.7 220 20.2 18.2
Nitrate plus Nitrite (as N) (mg/l) 0.59 2.35 5.47 <05 1.20 1.04 1.27
Sulfate (mg/l) 2.20 193 3423 10.53 1.83 1.73 1.99
Sulfide (mg/l) <0.1 <0.1 <0.1 <01 <01 <0.1 <0.1 <0.1
Total Organic Carbon (mg/l) 12.7 5.9 7.8 14.3 RBB 17 11.2 11.8
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Transect Groundwater Sample Analytical Results

Table §

March/April 1997
Dover Air Force Base, Delaware
Transect Sample Location:| TA-07 TA-07 TA-07 TA-07 TA-08 TA-08 TA-08 TA-08
Sample Id:| TA-07-30 | TA-07-35 | TA-07-40 TA-07-45 | TA-08-28 | TA-08-33 | TA-08-38| TA-08-43
Sample Depth (feet below grade): 30 35 40 45 28 33 38 43

Sample Date:| 4/8/1997 | 4/8/1997 4/8/1997 4/9/1997 | 4/1/1997 | 4/1/1997 | 4/2/1997 | 4/2/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/) <05 <05 <05 <50 <05 <05 <05 <25
1,1,2,2-Tetrachloroethane (ug/i) <05 <05 <0.5 <50 <05 <0.5 <0.5 <25
1,1,2-Trichloroethane (ug/) <05 <05 <0.5 <50 <05 <05 <05 <25
1,1-Dichloroethane (ug/l) <05 <05 <05 <50 <05 <05 <05 <25
1,1-Dichloroethene (ug/l) 1.8 0.9 <05 <5.0 <05 <05 <05 <25
1,2-Dichlorobenzene (ug/l) <03 <03 <03 0.7 <03 <03 <03 <15
1,2-Dichloroethane (ug/l) <05 <05 <05 19 <05 <05 i<0.5 <25
1,2-Dichloropropane (ug/l) <05 0.6 0.9 3.9 <05 <05 <05 <25
1,3-Dichlorobenzene (ug/) <03 <03 <03 6.8 <03 <0.3 0.3 <15
1,4-Dichlorobenzene (ugfl) <03 <03 <03 5.9 <03 <03 0.3 <15
Benzene (ug/l) <03 <0.3 <0.3 <3.0 <03 <0.3 <0.3 0.8
Bromodichloromethane (ug/l) <05 <0.5 <05 <5.0 <05 <0.5 <05 <25
Bromoform (ug/l) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <5.0
Bromomethane (ug/l) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <50
Carbon tetrachloride (ug/l) 0.8 0.8 09 <50 <05 11 <05 248.00
Chlorobenzene (ug/l) <03 0.3 <03 0.8 <03 <03 <03 <15
Chloroethane (ug/l) <05 <05 <05 <5.0 <0.5 <05 <05 <25
Chloroform {ugfl) 35 22 1.0 <5.0 <0.5 1.5 5.8 37.00
Chloromethane (ug/l) <05 <05 <05 <5.0 <05 <05 <0.5 <25
cis-1,2-Dichloroethene (ug/l) <20 <20 6.5 212 <20 <20 <20 <10
cis-1,3-Dichloropropene (ug/l) <05 <0.5 <05 <50 <05 <05 <0.5 <25
Dibromochloromethane (ug/l) <05 <05 <05 <50 <05 <05 <05 <25
Dichloromethane (ug/l) <20 <20 <20 4.8 <20 <20 <20 <10
Ethylbenzene (ug/) <03 <03 <03 <30 <0.3 <03 <03 <15
m & p Xylenes (ug/l) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <50
o-Xylene (ug/) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <5.0
Tetrachloroethylene (ug/l) 1.0 1.6 55 28 <05 <05 05 74.00
Toluene (ug/l) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10 <50
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20 <10
trans-1,3-Dichloropropene (ugft) <05 <05 <05 <50 <05 <0.5 <05 <25
Trichloroethylene (ugfl) 132.00 240.00 410.00 1490.00 <05 24 8.3| 438.00
Trichloromonofluoromethane (ugfl) <05 <05 <05 <50 <0.5 <0.5 <05 <25
Vinyl chloride {ug/l) <05 <05 <05 <5.0 <05 <05 <0.5 <25
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6 <6
Methane (ugfl) <15 <15 <15 <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/1) 11.23 9.19 11.88 19.33 12.00 12.40 23.30 14.50
Chloride (mg/l) 5.0 8.2 10.8 66.2 121 226 34.6 52.0
Nitrate plus Nitrite (as N) (mg/l) 2.85 291 2.51 1.60 7.00 6.57 4.63 2.82
Sulfate (mg/) 324 4.21 3.68 4.40 79.31 63.48 29.84 <1
Sulfide (mgfl) <01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Organic Carbon (mg/l) 49 5 <3.00 5.7 3.2 4.1 9.6 6.8
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Table §

Transect Groundwater Sample Analytical Results

March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location:| TA-08 TA-09 TA-09 TA-09 TA-09 TA-09 T8B-03 TB-03
Sample Id:| TA-08-48] TA-09-28 | TA-09-33 | TA-09-38 | TA-09-43 | TA-09-48 | TB-03-23.5| TB-03-28.5
Sample Depth (feet below grade): 48 28 33 38 43 48 23.5 28.5
Sample Date:| 4/2/1997 | 4/28/1997 | 4/28/1997 | 4/29/1997 | 4/29/1997 | 4/29/1997 | 4/3/1997 | 4/3/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <5.0 <05 <50 <5.0 <05 <0.5 <05 <05
1,1,2,2-Tetrachloroethane (ug/l) <50 <05 <50 <50 <05 <05 <05 <05
1,1,2-Trichloroethane (ug/l) <50 <05 <5.0 <50 <05 <05 <05 <05
1,1-Dichloroethane (ug/l) <50 0.6 <5.0 <50 <05 <05 <05 <05
1,1-Dichloroethene (ug/l) <50 <05 <50 <50 <05 <05 <05 <05
1,2-Dichlorobenzene (ug/l) <30 <03 1.2 <30 <03 <03 <03 <0.3
1,2-Dichloroethane (ug/l) <5.0 <05 <5.0 <50 <05 <05 <05 <05
1,2-Dichloropropane (ugfl) <50 <05 46 4.00 <0.5 <05 <05 <05
1,3-Dichlorobenzene (ug/l) 310.00 <0.3 1.4 <30 <03 <03 <03 <03
1,4-Dichlorobenzene (ug/l) 320.00 <03 22 <30 <03 <03 0.3 <03
Benzene (ugfl) 200.00 <03 <3.0 <30 <03 <03 <03 <03
Bromodichloromethane (ug/l) <5.0 <05 <5.0 <5.0 <0.5 <05 <05 <05
Bromoform (ug/l) <10 <1.0 <10 <10 <1.0 <1.0 <10 <1.0
Bromomethane (ug/l) <10 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) 1040.00 <05 32 12.00 <05 <05 <05 <05
Chlorobenzene (ug/) <3.0 <0.3 0.6 <3.0 <03 <03 <03 <0.3
Chloroethane (ug/) <5.0 <0.5 <5.0 <5.0 <05 <05 <05 <05
Chloroform (ug/l) <50 <0.5 24 39.8 <0.5 <05 0.6 <05
Chloromethane (ug/l) <50 <05 2.2 <5.0 <05 <05 <0.5 <05
cis-1,2-Dichloroethene (ug/l) <20 <20 14.00 <20 <20 <2.0 <20 <20
cis-1,3-Dichloropropene (ug/l) <50 <0.5 <5.0 <50 <0.5 <0.5 <05 <05
Dibromochloromethane (ug/l) <5.0 <05 <5.0 <50 <0.5 <05 <05 <05
Dichloromethane (ug/l} <20 <20 <20 <20 <20 <20 <20 <20
Ethylbenzene (ug/t) <3.0 <03 04 0.6 <03 <03 <03 <03
m & p Xylenes (ug/l) <10 <1.0 <10 1.4 <1.0 <1.0 <1.0 <1.0
o-Xylene (ug/l) <10 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0
Tetrachloroethylene (ug/l) 160.00 0.7 14.00 137.00 <0.5 0.8 <0.5 <0.5
Toluene (ug/l) <10 3.6 5.00 3.0 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l} <5.0 <0.5 <50 <5.0 <0.5 <0.5 <0.5 <05
Trichloroethylene (ug/l) 690.00 133.00{ 1580.00| 1340.00 0.6 7.9 <05 <05
Trichloromonofluoromethane (ug/l) 201.00 <0.5 <5.0 <5.0 <05 <05 <05 <0.5
Vinyl chloride (ug/l) <5.0 <05 2.00 <5.0 <0.5 <0.5 <05 <0.5
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6 <6
Methane (ug/l) <15 <15 <15 <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/l) 10.00 11.90 11.35 8.90 8.46 10.07 470 5.30
Chloride (mgf) 27.3 18.7 18.0 13.2 6.1 5.8 44 9.2
Nitrate plus Nitrite (as N) (mg/l) 2.60 7.75 5.38 2.67 <0.5 <0.5 2.08 3.59
Suifate {(mg#) 3.27 33.16 2.09 40.88 5.37 8.64 3488 42.66
Sulfide {(mg/l) <0.1 < 0.1 <0.1 <0.1 < 0.1 <0.1
Total Organic Carbon {mg/l) 48 9 8.4 46 <3.00 <3.00 <3.00 <3.00
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Table 5

Transect Groundwater Sample Analytical Results

March/April 1997

Dover Air Force Base, Delaware

Transect Sample Location:] TB-03 TB-03 TB-03 TB-04 TB-04 T8-04 TB8-04
Sample Id:| TB-03-33.5| TB-03-37.5| TB-03-43.5| TB-04-27 | TB-04-32 | TB-04-37 TB-04-42
Sample Depth (feet below grade): 335 375 43.5 27 32 37 42
Sample Date:| 4/4/1997 | 4/4/1997 | 4/4/1997 | 4/17/1997 | 4/17/1997 | 4/17/1997 | 4/17/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05
1,1,2,2-Tetrachloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05
1,1,2-Trichloroethane (ug/l) <05 <0.5 <0.5 <05 <05 <05 <05
1,1-Dichloroethane {(ug/l) <05 <05 <05 <05 <05 <05 <05
1,1-Dichioroethene (ug/) <05 <05 <05 <05 <05 <05 <05
1,2-Dichlorobenzene (ug/l) <03 <03 <03 <0.3 <03 <03 <03
1,2-Dichloroethane {(ug/) <05 1.0 <05 <05 0.6 5.6 376
1,2-Dichloropropane (ug/l) <05 <05 <05 <0.5 <05 <05 <05
1,3-Dichlorobenzene (ug/l) <03 <03 <03 <0.3 <03 <03 <03
1,4-Dichlorobenzene (ug/l) <03 <03 <03 <03 <03 <03 <03
Benzene (ugh) <03 <03 <03 <03 <03 <0.3 <03
Bromodichloromethane (ug/) <05 <05 <05 <05 <05 <Q.5 <05
Bromoform (ug/l) <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0
Bromomethane (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) <05 <05 <05 <05 <05 <05 <05
Chilorobenzene (ug/l) <03 <03 <03 <03 <03 <03 <03
Chloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05
Chloroform (ug/l) 0.9 <05 <05 2.0 <05 <05 <05
Chloromethane (ug/l) <05 <05 <05 <05 <05 <05 <05
cis-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20
cis-1,3-Dichloropropene (ug/l) <05 <05 <05 <05 <05 <0.5 <0.5
Dibromochloromethane (ug/l) <05 <05 <0.5 <05 <05 <0.5 <0.5
Dichloromethane (ug/l) <20 <20 <20 <20 <20 <20 <20
Ethylbenzene (ug/l) <03 <03 <03 <03 <03 <03 <03
m & p Xylenes (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
o-Xylene (ugfl) <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
Tetrachloroethylene (ug/l) <05 <05 <05 <05 <05 <05 <05
Toluene (ug/) <1.0 <1.0 <1.0 37.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <05 <0.5 <05 <05 <05 <05 <05
Trichloroethylene (ug/l) <05 <05 <05 <05 <05 1.0 35
Trichloromonofluoromethane (ug/l) <05 <05 <05 <05 <05 <0.5 <05
Vinyl chloride (ug/) <05 <05 <05 <05 <05 <05 <05
Gases
Ethane (ug/) <5 <5 <5 <5 <5 <5 <5
Ethene (ugfl) <6 <6 <6 <6 <6 <6 <6
Methane (ug/l) <15 <15 <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/1) 8.80 15.10 11.40 391 5.10 9.99 12.92
Chiloride (mg/i) 8.4 28.7 29.8 10.6 64 17.3 423
Nitrate plus Nitrite (as N) (mg/l) 5.22 5.81 5.33 4.54 6.10 7.00 7.39
Sulfate (mg/l) 53.72 2.68 2.58 32.12 27.79 4.51 1.56
Sulfide (mg/l) <041 0.2 <01 <0.1 <0.1 < 0.1
Total Organic Carbon (mg/l) 9.5 7.1 6.1 4 4.6 7.9 10
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Table 5
Transect Groundwater Sample Analytical Results
March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location:| TB-04 TB-05 TB-05 TB-05 TB-05 TB-05 TB-06
Sample Id:| TB-04-47 | TB-05-31.5 | TB-05-36.5 | TB-05-41.5 | TB-05-46.5 | TB-05-51.5| TB-06-33
Sample Depth (feet below grade): 47 315 36.5 41.5 46.5 51.5 33
Sample Date:|4/17/1997| 4/15/1997 | 4/15/1997 | 4/15/1997 | 4/15/1997 | 4/16/1997 | 4/15/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05
1,1,2,2-Tetrachloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05
1,1,2-Trichloroethane (ug/l) <05 <05 <05 <05 <0.5 <05 <05
1,1-Dichloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05
1,1-Dichloroethene (ug/l) <05 <05 <05 <05 <05 <05 <05
1,2-Dichlorobenzene {ug/l) <03 <03 <03 <03 <03 <03 <03
1,2-Dichloroethane (ug/l) 60.2 <05 <0.5 <05 10.7 19.1 <05
1,2-Dichloropropane (ug/l) <0.5 <0.5 <05 <0.5 <05 <05 <0.5
1,3-Dichlorobenzene (ug/l) <03 <03 0.6 <03 0.6 <03 <03
1.4-Dichlorobenzene (ug/t) <03 <03 0.5 <03 0.5 <03 <03
Benzene (ug/l) <0.3 <03 <03 <03 <0.3 <03 <03
Bromodichloromethane (ug/l) <05 <05 <05 <05 <05 <05 <0.5
Bromoform (ug/) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bromomethane (ug/l) <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) <05 <05 <05 <05 <0.5 0.9 <05
Chlorobenzene (ugfl) <03 <03 <03 <03 <03 <03 <03
Chloroethane (ug/) <05 <05 <05 <0.5 <0.5 <05 <05
Chloroform (ug/i) 0.5 <05 <05 <05 <05 0.6 <05
Chloromethane (ug/l) <05 <0.5 <05 <05 <0.5 <0.5 <05
cis-1,2-Dichloroethene (ug/) 25 <20 <20 <20 1.8 371 <20
cis-1,3-Dichloropropene (ugfl) <05 <05 <05 <05 <05 <05 <05
Dibromochloromethane (ug/l) <05 <05 <05 <05 <05 <05 <05
Dichloromethane (ug/l) <20 <20 <20 <20 <20 <20 <20
Ethylbenzene (ugfl) <03 <03 <03 <03 <03 <03 <03
m & p Xylenes (ug/l) <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
o-Xylene (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethylene (ug/l) <0.5 <05 <05 <0.5 0.5 1.6 <0.5
Toluene (ughl) <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <05 <05 <05 <05 <0.5 <05 <05
Trichloroethylene (ug/l) 6.7 <0.5 <05 <05 16.6 125.00 2.9
Trichloromonofluoromethane (ug/l) <05 <05 <0.5 <05 <05 <05 <05
Vinyl chloride (ug/l) <05 <05 <05 <05 <05 <05 <0.5
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6
Methane (ug/l) <15 <15 <15 <15 <15 <15 <15
Propane (ugfi) <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity {(mg/1) 14.49 4.73 9.37 12.75 10.37 13.72 7.16
Chiloride (mg/l) 421 415 36.8 427 458 57 379
Nitrate plus Nitrite (as N} (mg/l) 6.10 4.63 4.20 4.65 4.99 2.39 3.95
Sulfate (mg/l) 1.56 5.44 3.17 3.00 3.66 2.05 1.80
Sulfide (mg/l) < 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Organic Carbon (mg/l) 11.1 6.4 0 8.2 7.1 6.9 6.9
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Table 5
Transect Groundwater Sample Analytical Results
March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location:| TB-06 TB-06 TB-06 TB-07 TB-07 TB-07 T8-07
Sample Id:| TB-06-38 | TB-06-43 TB-06-48 TB-07-27 TB-07-32 TB-07-37 TB-07-42
Sample Depth (feet below grade): 38 43 48 27 32 37 42
Sample Date:|4/15/1997 | 4/15/1997 | 4/15/1997 | 4/16/1997 | 4/16/1997 | 4/16/1997 | 4/16/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane {ug/l) <0.5 <05 <05 <05 <05 <05 <13
1,1,2,2-Tetrachloroethane (ug/l) <05 <0.5 <05 <0.5 <05 <05 <13
1,1,2-Trichloroethane (ug/) <05 <05 <05 <05 <0.5 <0.5 <13
1,1-Dichioroethane (ug/) <05 <05 <05 <05 <05 20 13
1,1-Dichloroethene (ug/) <05 <05 <05 <05 1.0 33 4.8
1,2-Dichlorobenzene (ugfi) <03 <03 <0.3 <03 <03 <03 1.0
1,2-Dichloroethane (ug/) 0.8 15 4.4 <05 <05 1.3 10.2
1,2-Dichloropropane (ug/l) <05 <05 <05 <05 <05 <05 1.2
1,3-Dichlorobenzene (ugh) 04 <03 <03 <03 <0.3 0.5 1.3
1,4-Dichlorobenzene (ugfl) <03 <03 <0.3 <03 <03 0.5 1.1
Benzene (ug/l) <03 <03 <03 <03 2.0 14 548.00
Bromodichloromethane (ug/l) <05 <0.5 <05 <05 <05 <05 <13
Bromoform (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25
Bromomethane (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25
Carbon tetrachloride (ug/l) <05 <05 <05 <05 <05 2.6 18.2
Chlorobenzene (ug/l) <03 <03 <03 <03 <0.3 <0.3 21
Chloroethane (ug/l) <05 <05 <0.5 <0.5 <05 <0.5 <13
Chloroform (ugfl) 1.5 24 1.5 <05 0.9 13.6 9.8
Chloromethane (ug/l) <05 <05 <05 <05 <05 <05 <13
cis-1,2-Dichloroethene (ug/l) 24 5.9 4.3 <20 1.6 9.5 31.6
cis-1,3-Dichloropropene (ug/l) <05 <0.5 <0.5 <05 <05 <05 <13
Dibromochloromethane (ug/l) <05 <05 <05 <0.5 <05 <05 <13
Dichloromethane (ug/l) <20 <20 <20 8.7 <20 28.9 <50
Ethylbenzene (ug/l) <03 <03 <03 <0.3 <03 <03 <08
m & p Xylenes (ug/l) <1.0 <1.0 <10 <1.0 <1.0 <1.0 <25
o-Xylene (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 22
Tetrachloroethylene (ug/h) 1.4 1.2 1.2 <05 0.7 14 1.0
Toluene (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 725 <25
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <5.0
trans-1,3-Dichloropropene (ug/l) <05 <05 <05 <05 <05 <05 <13
Trichloroethylene (ug/) 52.3 140.00 172.00 <05 133 63.5 283.00
Trichloromonofluoromethane (ug/) <05 <05 <05 <05 <0.5 <05 <13
Vinyl chloride (ug/l) <05 <0.5 <05 <05 <05 <05 1.2
Gases
Ethane (ug/l) <5 <5 8 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <8 <6 <6 <6
Methane (ug/l) <15 <15 21 <15 <15 <15 <15
Propane (ug/l) <5 <5 6 <5 <5 <5 <5
Inorganics
Alkalinity (mg/i) 26.69 39.93 25.01 12.90 12.43 12.98
Chloride {mg/l) 371 43.0 26.5 55.0 419 16.3
Nitrate plus Nitrite (as N) (mg/l) 233 3N 6.96 10.35 447 1.47
Sulfate (mg/l) 3.60 4.93 28.89 3.83 205 2.31
Sulfide (mg/l) <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1
Total Organic Carbon (mg/l) 5.8 11.2 10.5 11.5 0 13.8 13.5
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Table 5

Transect Groundwater Sample Analytical Results

March/April 1997
Dover Air Force Base, Delaware
Transect Sample Location: TB-07 T8-08 TB-08 TB-08 T8-08 TB-08 TB-09
Sample Id:] TB-07-46 | TB-08-25.5 | TB-08-30.5 | TB-08-35.5 | TB-08-40.5 | TB-08-45.5 | TB-09-29
Sample Depth (feet below grade): 46 255 30.5 355 40.5 45.5 29
Sample Date:| 4/16/1997 | 4/18/1997 | 4/18/1997 | 4/18/1997 | 4/18/1997 | 4/18/1997 | 4/7/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <25 <05 <05 11 1.0 <05 <05
1,1,2,2-Tetrachioroethane (ug/l) <25 <05 <05 <50 <13 <05 <05
1,1,2-Trichloroethane (ug/l) <25 <05 <05 <50 <13 <05 <05
1,1-Dichloroethane (ugfl) 0.5 <05 <05 1.7 <13 <05 <05
1,1-Dichloroethene (ugfl) 3.8 <05 1.9 30.9 228 0.5 <05
1,2-Dichlorobenzene (ugfl) <15 <03 <03 0.8 <0.8 <03 <0.3
1,2-Dichloroethane (ug/) 74 1.0 <05 0.6 0.8 <05 <0.5
1,2-Dichloropropane (ug/l) 1.1 <05 <0.5 <5.0 1.7 <05 <05
1,3-Dichlorobenzene (ugfl) 0.6 <03 <0.3 0.8 <0.8 <03 <0.3
1,4-Dichlorobenzene (ug/l) 0.4 <03 <03 0.7 <0.8 <03 <03
Benzene (ugfl) 494.00 14.4 <03 <30 <08 <03 <03
Bromodichloromethane (ug/l) <25 <05 <05 <50 <13 <05 <05
Bromoform (ug/l) <50 <1.0 <1.0 <10 <25 <1.0 <1.0
Bromomethane (ug/l) <50 <1.0 <1.0 <10 <25 <1.0 <1.0
Carbon tetrachloride (ug/l) 15.8 <0.5 1.2 23.2 5.6 <05 <05
Chlorobenzene (ug/l) 1.4 <0.3 <03 0.3 04 <03 <03
Chloroethane (ug/l) <25 <05 <05 <5.0 <13 <05 <0.5
Chloroform (ugl) 8.0 <05 1.2 9.0 4.0 0.7 0.8
Chloromethane (ug/l) <25 <05 <0.5 <50 <13 <05 <05
cis-1,2-Dichloroethene (ug/) 245 <20 <20 <20 9.0 <20 <20
cis-1,3-Dichloropropene (ug/l) <25 <05 <05 <5.0 <13 <05 <05
Dibromochloromethane (ug/l) <25 <05 <05 <50 <13 <05 <05
Dichloromethane (ug/l) <10 5.0 3.3 <20 <5.0 <20 <20
Ethylbenzene (ug/l) <15 <03 <03 <3.0 <08 <03 <03
m & p Xylenes (ug/l) <50 <1.0 <1.0 <10 <25 <1.0 <1.0
o-Xylene (ugl) 1.0 <10 <10 <10 <25 <1.0 <10
Tetrachloroethylene (ug/) 0.7 <0.5 <0.5 1.3 22 <0.5 6.0
Toluene (ugl) <5.0 <1.0 <1.0 <10 <25 <1.0 <1.0
trans-1,2-Dichloroethene (ug/l} <10 <20 <2.0 <20 <50 <20 <20
trans-1,3-Dichloropropene (ug/l} <25 <05 <0.5 <50 <13 <0.5 <05
Trichloroethylene (ug/l) 336.00 <05 1.9 134.00 746.00 12.4 <0.5
Trichloromonofluoromethane (ug/l) <25 <05 <0.5 <50 <13 <05 <05
Vinyl chloride (ug/l) 0.8 <0.5 <0.5 <5.0 0.8 <0.5 <05
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 29 <5
Ethene (ug/l) <6 <6 <6 <6 <6 18 <6
Methane (ug/l) <15 <15 <15 <15 <15 39 <15
Propane (ug/l) <5 <5 <5 <5 <5 9 <5
Inorganics
Alkalinity (mg/l) 15.90 7.56 7.32 9.05 19.51 77.72 13.10
Chloride (mg/l} 17.6 224 47.2 242 17.0 10.9 32.7
Nitrate plus Nitrite (as N) (mg/l) 1.56 3.73 472 4.81 2.58 <05 6.28
Sulfate (mg/l) 2.57 40.24 6.70 2.4 1.99 13.75 31.86
Sulfide (mg/l) <0.1 <0.1 <01 <01 <0.1 0.1
Total Organic Carbon (mg/l) 12.4 10.1 13.2 10.4 9.1 5.5 8.6
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Table 5
Transect Groundwater Sample Analytical Results
March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location: TB-09 TB-09 TB-09 TB-10 TB-10 TB-10 TB-10 TC-01
Sample Id:| TB-09-34 | TB-09-39 | TB-09-44 | TB-10-28| 7B-10-33| TB-10-38 | TB-10-43 | TC-01-25
Sample Depth (feet below grade): 34 39 44 28 33 38 43 25
Sample Date:| 4/8/1997 4/8/1997 4/8/1997 | 4/23/1997|4/25/1997 | 4/28/1997 | 4/28/1997 | 4/4/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <05 <05 <05 <5.0 <05 <05 <0.5 <05
1,1,2,2-Tetrachloroethane (ug/l) <05 <0.5 <05 <50 <0.5 <05 <05 <05
1,1,2-Trichloroethane (ug/l) <05 <05 <05 9.3 <05 <05 <05 <05
1,1-Dichloroethane (ug/i) <0.5 <05 <0.5 6.2 0.7 <0.5 <0.5 <05
1,1-Dichloroethene (ugl) <05 <05 <0.5 <50 <05 <05 <05 <05
1,2-Dichlorobenzene (ug/l) <03 <03 <03 <30 <03 <03 <03 <03
1,2-Dichloroethane (ug/l) <05 <05 <05 7.0 1.5 <05 <05 <05
1,2-Dichloropropane (ug/l) <05 <05 <0.5 <5.0 05 <05 <05 <05
1,3-Dichlorobenzene (ug/l) <0.3 <0.3 <03 <3.0 <03 <03 <0.3 <03
1,4-Dichlorobenzene (ug/l) <03 <03 <03 <3.0 <03 <03 <03 <03
Benzene (ug/l) 0.7 35 <0.3| 1810.00] 654.00 82.8 6.1 <03
Bromodichloromethane (ug/l) <05 <05 <05 <50 <05 <05 <05 <05
Bromoform (ug/i) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
Bromomethane (ug/l) <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) <05 0.7 72.00 <50 <05 <05 50.8 <05
Chlorobenzene (ugfl) <03 <03 <03 <3.0 <03 <03 <0.3 <03
Chloroethane (ug/l) <0.5 <05 <0.5 <50 <05 <05 <05 <05
Chloroform (ugft) <0.5 2.1 16.00 <5.0 <05 0.8 14.7 <05
Chloromethane (ug/l) <05 <05 <05 <5.0 <05 <05 <05 <05
cis-1,2-Dichloroethene (ugl) <20 <20 <2.0{ 956.00 7.9 <20 <20 <20
cis-1,3-Dichloropropene (ug/l) <05 <05 <0.% <50 <05 <05 <05 <05
Dibromochloromethane (ug/l) <05 <05 <05 <50 <05 <05 <05 <05
Dichloromethane (ug/l) <20 <20 <20 82.00 <20 <20 <20 <20
Ethylbenzene (ug/l) 1.0 4.7 <0.3| 1700.00 1.8 55 127 <03
m & p Xylenes (ug/l) 1.0 6.1 <1.0[ 3650.00 7.7 227 54.2 <1.0
o-Xylene (ug/l) <1.0 27 <1.0[ 2120.00 34 10.3 19.2 <1.0
Tetrachloroethylene (ug/i) 15.00 74 16.00 9.8 0.9 1.5 14.1 <0.5
Toluene {ugh) 1.0 47 <1.0| 2400.00 9.0 10.6 30.0 <10
trans-1,2-Dichloroethene (ug/l) <20 <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <05 <05 <05 <5.0 <05 <0.5 <05 <05
Trichloroethylene (ug/l) 1.7 4.0 139.00 <5.0 4.9 58 285 1.9
Trichloromonofluoromethane (ug/l) <05 <0.5 <05 <5.0 <05 <05 <05 <05
Vinyl chloride (ug/l) <0.5 <0.5 <05 11.9 <05 <05 <0.5 <05
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6
Methane (ugfl) <15 <15 <15 93 27 <15 <15
Propane {ug/l) <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/1) 13.30 18.55 27.58 9343 18.99 27.41 27.65 10.30
Chloride {mg/l) 13.7 7.0 11.2 14.0 51.9 46.1 121 13.7
Nitrate plus Nitrite (as N) (mg/l) 6.62 6.23 4.90 <05 1.13 6.91 547 4.68
Sulfate (mg/) 66.01 37.90 6.54 0.05 46.66 2.97 6.48 5.34
Sulfide (mgfl) <0.1 <0.1 <0.1 <01 <0.1 0.1 < 0.1
Total Organic Carbon (mgfl) 57 5.2 3.5 0 14.8 8.9 0 4.5
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Table §

Transect Groundwater Sample Analytical Results

March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location:] TC-01 TC-02 TC-02 TC-02 TC-02 TC-03 TC-03 TC-03
Sample Id:| TC-01-30 | TC-02-27 | TC-02-32 | TC-02-37 | TC-02-42 | TC-03-29 | TC-03-34 | TC-03-39
Sample Depth (feet below grade): 30 27 32 37 42 29 34 39
Sample Date:| 4/4/1997 | 4/24/1997 | 4/24/1997 | 4/24/1997 | 4/24/1997 | 4/24/1997 | 4/24/1997 | 4/24/1997
Analyte (units)
Volatile Organic Compounds
1.1,1-Trichloroethane (ug/l) <05 <0.5 <0.5 <0.5 <0.5 <05 <05 <05
1,1,2,2-Tetrachloroethane (ug/) <05 <05 <05 <05 <05 <05 <05 <05
1,1,2-Trichloroethane (ugfl) <05 <05 <0.5 <05 <05 <0.5 <05 <05
1,1-Dichloroethane (ug/l) <05 <05 <05 <05 <05 <05 <05 <05
1,1-Dichloroethene (ug/) <05 <05 <05 <05 <05 <05 <05 <05
1,2-Dichlorobenzene (ug/) <03 <03 <03 <03 <03 <03 <03 <03
1,2-Dichloroethane (ug/l) 0.7 19 24 1.8 1.3 <05 <05 <05
1,2-Dichloropropane (ug/) <05 <05 <05 <05 <05 <05 <05 <05
1,3-Dichlorobenzene (ughl) <03 <03 <03 <03 <03 <03 <03 <03
1,4-Dichlorobenzene (ug/l) <03 <03 <03 <0.3 <03 <03 <03 <03
Benzene (ug/l) <03 <03 <03 <03 <03 <03 <03 <03
Bromodichloromethane (ug/l) <05 <05 <05 <05 <05 <05 <05 <05
Bromoform (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bromomethane (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/i) <05 <05 <05 <05 <05 <05 <05 <05
Chlorobenzene (ugfl) <03 <03 <03 <0.3 <03 <03 <03 <03
Chloroethane (ug/l) <05 <05 <05 <0.5 <05 <05 <05 <05
Chloroform (ug/l) <05 0.6 0.6 0.6 0.5 <05 <05 1.1
Chloromethane (ug/l) <05 <0.5 <05 <0.5 <05 <0.5 <05 <05
cis-1,2-Dichloroethene (ug/l) <20 <20 <20 <2.0 <20 <20 <20 <20
cis-1,3-Dichloropropene (ugfl) <05 <05 <05 <0.5 <05 <05 <05 <05
Dibromochloromethane (ug/l) <05 <05 <05 <05 <05 <05 <05 <05
Dichloromethane (ug/l) <20 <20 <20 <20 <20 <20 <20 <20
Ethylbenzene (ug/l) <03 <03 <03 <03 <03 <03 <03 <0.3
m & p Xylenes (ug/l) <1.0 <1.0 <1.0 <10 <10 <10 <1.0 <10
o-Xylene (ug/l) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethylene (ug/l) <0.5 <05 <05 <05 <05 <05 <05 <05
Toluene (ugll) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene (ugfl) <20 <20 <20 <20 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <0.5 <05 <05 <0.5 <05 <0.5 <05 <05
Trichloroethylene (ug/l) 52 60.2 70.4 64.5 50.6 <05 <0.5 39.3
Trichloromonofluoromethane (ug/l) <05 <05 <05 <05 <0.5 <05 <05 <05
Vinyl chloride (ug/l) <05 <05 <05 <05 <05 <05 <05 <05
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6 <6
Methane (ugfl) <15 <15 <15 <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
lnorganics
Alkalinity (mg/i) 8.70 15.61 11.28 0.00 11.28 6.19 8.02 15.70
Chloride (mg/l) 14.5 12.3 94 0.0 12.9 10.5 6.6 75
Nitrate plus Nitrite (as N) (mg/l) 5.04 4.02 4.09 0.00 3.75 3.03 3.30 4.25
Sulfate (mg/l) 2.38 1.56 1.56 0.00 1.69 27.49 20.93 1.56
Sulfide (mg/l) 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Organic Carbon (mg/l) 5.3 < 3.00 < 3.00 < 3.00 <.3.00 < 3.00 < 3.00 < 3.00
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Table 5
Transect Groundwater Sample Analytical Results
March/April 1997
Dover Air Force Base, Delaware

Transect Sample Location:| TC-03 TC-04 TC-04 TC-04 TC-05 TC-05 TC-06 TC-06
Sample Id:| TC-03-44 | TC-04-30 | TC-04-35 | TC-04-40 | TC-05-27 | TC-05-30 | TC-06-26.5| TC-06-31
Sample Depth (feet below grade): 44 30 35 40 27 30 26.5 31
Sample Date:| 4/24/1997 | 4/23/1997 | 4/23/1997 | 4/23/1997 | 4/23/1997 | 4/23/1997 | 4/25/1997 | 4/25/1997
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <038 <05 <05 <13 <05 <05 <05 <05
1,1,2,2-Tetrachloroethane (ug/) <08 <05 <05 <13 <05 <05 <05 <05
1,1,2-Trichloroethane (ug/l) <08 <05 <05 <13 <05 <05 <05 <05
1,1-Dichloroethane (ug/l) <08 <05 <0.5 <13 <05 <05 <05 <05
1,1-Dichloroethene (ug/l) <08 <05 <05 <13 <05 <05 <05 <05
1,2-Dichlorobenzene (ug/l) <05 <03 <03 <038 <03 <03 <03 <03
1,2-Dichloroethane (ug/l) 0.6 0.6 <05 5.2 <05 <05 1.1 0.6
1,2-Dichloropropane (ugfl) <0.8 <0.5 <05 15 <05 <05 <05 <05
1,3-Dichlorobenzene (ugfl) <05 <03 <03 <08 <03 <03 <03 <03
1,4-Dichlorobenzene (ugfl) <05 <03 <03 <08 <03 <03 <03 <03
Benzene (ug/l) 4.4 <03 <03 <08 <03 <0.3 <03 <03
Bromodichloromethane (ug/l) <08 <0.5 <0.5 <13 <05 <05 <05 <05
Bromoform (ugfl) <17 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
Bromomethane (ugfl) <17 <10 <10 <25 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) 0.8 <05 <05 1.2 <05 <05 4.6 4.6
Chlorobenzene (ug/l) <05 <03 <03 <08 <03 <03 <03 <03
Chloroethane (ug/l) <08 <05 <05 <13 <0.5 <0.5 <0.5 <05
Chloroform {ugfl) 1.2 <05 <05 1.6 <05 <05 35 35
Chloromethane (ug/l) <08 <05 <05 <13 <05 <05 <05 <05
cis-1,2-Dichloroethene (ug/) <33 <20 <20 3.6 <20 <20 <20 <20
cis-1,3-Dichloropropene (ug/) <038 <05 <05 <13 <05 <05 <05 <05
Dibromochloromethane (ug/l) <0.8 <05 <0.5 <13 <05 <05 <05 <05
Dichloromethane (ug/l) <33 <20 <20 <50 <20 <20 <20 <20
Ethylbenzene (ug/l) <05 <0.3 <03 <0.8 <03 <03 <03 <03
m & p Xylenes (ugfl) <17 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <10
o-Xylene (ug/l) <17 <1.0 <10 <25 <1.0 <1.0 <1.0 <10
Tetrachloroethylene (ug/l) <0.8 <0.5 <05 <13 <05 <05 0.8 <05
Toluene (ug/l) <17 <1.0 <1.0 <25 <1.0 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene (ug/l) <33 <20 <20 <5.0 <20 <20 <20 <20
trans-1,3-Dichloropropene (ug/l) <08 <05 <05 <13 <0.5 <05 <05 <05
Trichloroethylene (ug/i) 112.00 50.9 18.2| 566.00 3.6 7.3 21.6 19.3
Trichloromonofluoromethane (ug/l) <08 <05 <05 <13 <05 <05 <05 <05
Vinyl chloride (ug/l) <08 <05 <05 <1.3 <05 <05 <05 <05
Gases
Ethane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Ethene (ug/l) <6 <6 <6 <6 <6 <6 <6 <6
Methane (ug/l) <15 <15 <15 <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/l) 8.96 543 5.94 8.47 10.30 17.33 8.05 10.52
Chloride (mg/l) 14.7 174 25.0 16.1 17.0 15.2 57.5 21.8
Nitrate plus Nitrite (as N) (mg/) 3.19 2.33 2.01 2.60 3.37 3.57 5.58 6.08
Sulfate (mg/l) 1.91 10.02 5.39 474 18.98 20.69 11.96 1.69
Sulfide (mg/l) <01 <01 <0.1 <01 <01 < 0.1 <01
Total Organic Carbon (mg/l) 3.9 <3.00 < 3.00 0 <3.00 3.6 5.9 6.2
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Table 5
Transect Groundwater Sample Analytical Results

March/April 1997

Dover Air Force Base, Delaware

Transect Sample Location:

TC-06 TC-07 TC-07 TC-07
Sample Id:| TC-06-35 | TC-07-26.5| TC-07-31.5{ TC-07-36.5
Sample Depth (feet below grade): 35 26.5 315 36.5
Sample Date:| 4/23/1997 4/7/1997 | 4/7/1997 | 4/7/1997

Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane {(ug/l) <05 <05 <05 <05
1,1,2,2-Tetrachloroethane (ug/l} <05 <05 <05 <05
1,1,2-Trichloroethane (ug/l) <05 <0.5 <05 <0.5
1,1-Dichloroethane (ug/!) <05 <05 <05 <05
1,1-Dichloroethene (ug/l) <05 <05 4.4 8.8
1,2-Dichlorobenzene (ugfl) <03 <03 <03 <03
1,2-Dichloroethane (ug/l) 0.6 <05 <05 0.6
1,2-Dichloropropane (ug/l) <05 <05 <05 <05
1,3-Dichlorobenzene (ugfl) <03 0.3 <03 <03
1,4-Dichlorobenzene (ug/l) <03 0.3 <03 <03
Benzene (ug/l) <0.3 <03 <03 <03
Bromodichloromethane (ug/l) <05 <05 <05 <05
Bromoform (ug/l) <10 <1.0 <1.0 <1.0
Bromomethane (ug/l) <1.0 <10 <1.0 <1.0
Carbon tetrachloride (ug/i) 1.1 1.0 33 16.6
Chlorobenzene (ug/l) <03 <03 <03 <03
Chloroethane (ug/l) <05 <05 <05 <05
Chiloroform (ug/l) 1.1 0.8 2.8 4.9
Chloromethane (ug/l) <0.5 <05 <05 <05
cis-1,2-Dichloroethene (ug/l) <20 <20 <20 <20
cis-1,3-Dichloropropene (ug/l) <05 <05 <0.5 <0.5
Dibromochloromethane (ug/l) <05 <05 <05 <0.5
Dichloromethane (ug/) <20 <20 <20 <20
Ethylbenzene (ug/t) <03 <03 <03 <03
m & p Xylenes (ug/l) <1.0 <1.0 <1.0 <1.0
o-Xylene (ug/l} <1.0 <1.0 <1.0 <1.0
Tetrachloroethylene (ug/l) <05 <0.5 0.5 0.8
Toluene (ug/l) <10 <1.0 <1.0 <1.0
trans-1,2-Dichloroethene (ug/) <20 <2.0 <20 <20
trans-1,3-Dichloropropene {(ug/l} <05 <05 <05 <05
Trichloroethylene (ug/l) 134 0.8 8.2 12.1
Trichloromonofluoromethane (ug/l) <0.5 <05 <05 <05
Vinyl chloride (ug/l) <05 <0.5 <0.5 <0.5
Gases
Ethane (ug/l) <5 8 <5 <5
Ethene (ug/l) <6 8 <6 <6
Methane (ug/) <15 19 <15 <15
Propane (ug/!) <5 <5 <5 <5
Inorganics
Alkalinity (mg/l) 13.85 18.20 16.90 23.90
Chloride (mg/) 17.6 221 55.3 242
Nitrate plus Nitrite (as N) (mg/l) 4.56 6.82 6.64 6.46
Sulfate (mg/) 1.64 <1 <1 <1
Sulfide (mg/l) < 0.1 0.1 <0.1 0.1
Total Organic Carbon (mgll) 4.5 7.9 9.6 9.6
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Transect Location TC-04 Additional Investigation Groundwater Sample Analytical Results

Table 6

Dover Air Force Base, Delaware

SITE:|TC-04 TC-04-A TC-04-A TC-04-B TC-04-B
SAMPLE ID:|TC-04-40  |TC-04-A-33 |TC-04-A-38 |TC-04-B-33 |TC-04-B-38
DATE:{4/23/97 9/30/97 9/30/97 9/30/97 9/30/97
Analyte (units)
Volatile Organic Compounds
1,1,1-Trichloroethane (ug/l) <13 <0.5 <0.5 <0.5 <0.5
1,1,2,2,-Tetrachloroethane (ug/l) <1.3 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane (ug/l) <13 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethane (ug/l) <13 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethene (ug/l) <13 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethane (ug/l) 52 <0.5 23 <0.5 32
1,2-Dichloropropane (ug/) 1.5 <0.5 <0.5 <0.5 <0.5
Benzene (ug/l) <0.8 <0.5 <0.5 <0.5 <0.5
Bromodichloromethane (ug/l) <1.3 <0.5 <0.5 <0.5 <0.5
Bromoform (ug/) <25 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride (ug/l) <1.3 <0.5 0.7 <0.5 0.8
Chlorobenzene (ug/l) <0.8 <0.3 <0.3 <0.3 <0.3
Chloroethane (ug/) <13 <0.5 <0.5 <0.5 <0.5
Chloroform (ug/l) 1.6 <0.5 <0.5 <0.5 <0.5
cis-1,2-Dichloroethene (ug/) <5.0 <2.0 5.7 <2.0 7.7
cis-1,3-Dichloropropene (ug/) <1.3 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane (ug/l) <1.3 <0.5 <0.5 <0.5 <0.5
trans-1,2-Dichloroethene (ug/l) <5.0 <2.0 <2.0 <2.0 <2.0
Ethylbenzene (ug/l) <0.8 <0.3 <0.3 <0.3 <0.3
m &p Xylene (ug/) <2.5 <1.0 <1.0 <1.0 <1.0
1,3-Dichlorobenzene (ug/l) <0.8 <0.3 <0.3 <0.3 <0.3
Bromomethane (ug/l) <25 <1.0 <1.0 <1.0 <1.0
Chloromethane (ug/) <1.3 <0.5 <0.5 <0.5 <0.5
Dichloromethane (ug/h <5.0 <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenzene (ug/l) <0.8 <0.3 <03 <0.3 <03
o-Xylene (ug/l) <2.5 <1.0 <1.0 <1.0 <1.0
1,4-Dichlorobenzene (ug/) <0.8 <0.3 <0.3 <0.3 <0.3
Tetrachloroethylene (ug/l) <1.3 <0.5 <0.5 <0.5 <0.5
Toluene (ug/l) <2.5 <1.0 <1.0 <1.0 <1.0
trans-1,3-Dichloropropene (ug/l) <13 <0.5 <0.5 <0.5 <0.5
Trichloroethylene (ug/l) 566 <0.5 256 16.5 306
Trichloromonoflouromethane  (ug/l) <13 <0.5 <0.5 <0.5 <0.5
Vinyl chloride (ug/l) <1.3 <0.5 <0.5 <0.5 <0.5
Gases
Ethane (ug/l) <5 <5 <5 <5 <5
Ethene (ug/l) <6 <5 <5 <5 <5
Methane (ugh) <15 <15 <15 <15 <15
Propane (ug/l) <5 <5 <5 <5 <5
Inorganics
Alkalinity (mg/l) 8.47
Chloride (mg/) 16.06
Nitrate plus Nitrite (as N) (mg/) 2.59
Sulfate (mg/) 4.74
Sulfide (mg/l) <0.1
Total Organic Carbon (mg/l) ND
10f1
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Table 7

Summary of Chloride/Chloroethene Plume Mass Balance

Dover Air Force Base, Delaware

Cl Molecular

Surfer Value | Mass weight Mass
Constituent (mg*f2/L) (mg) (g/mol) (mol)
Chioride (background = 5)* 7.8E+08| 7.7E+10 35.45} 2.2E+06
Cloride (background = 10)* 1.6E+08]| 1.6E+10 35.45| 4.5E+05
Tetrachloroethene 1.0E+06] 1.0E+08 165.83| 6.0E+02
Trichloroethene 7.0E+06] 6.9E+08 131.39] 5.3E+03
cis-1,2-dichloroethene 4.8E+06] 4.8E+08 96.94| 4.9E+03
Vinyl Chloride 2.1E+05] 2.0E+07 62.50] 3.3E+02
Total Cl in Chlorocarbons 1.1E+04
% Cl in Chlorocarbons/Chloride (background = 5) 0.51%
% Cl in Chlorocarbons/Chloride (background = 10) 2.45%

Aquifer Thickness (ft)

porosity

10
0.35

*Subtracted background value over all non zero data points
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Table 8

Summary of Monitoring Well Data Mass Flux and Apparent Biodegradation Rates
Dover Air Force Base, Deleware

Tetrachloroethene
— Disfance
between Travel Time Attenuation Attenuation
Transects between Transects Mass Flux Rate half life
Transect (feet) (day) {umole/day) (/day) (year)
TA 1.6E+04
1200 4606 -0.00039 4.9
B 2.8E+03
1400 3151 -0.00130 15
TC 4.6E+01
Trichloroethene
Distance
between Travel Time Attenuation Attenuation
Transects between Transects Mass Flux Rate half life
Transect {feet) (day) {umole/day) (/day) (year)
TA 4.7E+05
1200 4252 -0.00016 12.0
TB 2.4E+05
1400 2908 -0.00061 3.1
TC 4.1E+04
cis-1,2-Dichloroethene
Distance
between Travel Time Attenuation Attenuation
Transects between Transects Mass Flux Rate halif life
Transect (feet) {day) (umole/day) (/day) (year)
TA 5.4E+05
1200 3897 -0.00021 9.3
TB 2.4E+05
1400 2666 -0.00077 25
TC* 3.1E+04

* Not Detected (1/2 detection limit used)
** Vinyl Chloride was Not Detected in Transect C or B so attenuation rate between Transects B and C not calculated




Table 8

Summary of Monitoring Well Data Mass Flux and Apparent Biodegradation Rates
Dover Air Force Base, Deleware

Vinyl Chloride
Distance
between Travel Time Attenuation Attenuation
Transects between Transects Mass Flux Rate half life
Transect (feet) (day) (umole/day) (/day) (year)
TA 3.4E+04
) 1200 3543 -0.00061 3.1
TB* 3.9E+03
1400 2424 > **
TC* 5.9E+02
1,2-Dichloroethane
Distance
between Travel Time Attenuation Attenuation
Transects between Transects Mass Flux Rate half life
Transect (feet) (day) (umole/day) (/day) (year)
TA
1200 3602 NA NA
TB
1400 2464 NA NA
TC

Note: The following variables were used in calculating

travel times

Average Hydraulic
Conductivity (K)
Transect (f/day)
TA-TB 71.50
TB-TC 73.17

Average

hydraulic gradient (i)

0.0018

0.003

Groundwater
Flow velocity”
(ft/day)

0.34

0.58

*Porosity (n) = 0.38
*Calculated from V=Ki/n

* Not Detected (1/2 detection limit used)

** Vinyl Chloride was Not Detected in Transect C or B so attenuation rate between Transects B and C not calculated

Retardation Factor
(foc = 0.00025)

PCE

TCE
¢is-1,2-DCE
Vinyl Chloride
1,2-DCA

13
1.2
1.1

2/26/2002
20f2



Groundwater Flow Rate Determined from Transect Data

Table 9

Dover Air Force Base, Delaware

Hydraulic Angle btw Flowline Hydraulic Gradient Flow Through Cross
Hydraulic Conductivity { Cross Sectional | Cross Sectional | Cross Sectional | Gradient Along | & Perpendicular to Perpendicular to Sectional Transect Cell
Sample K (cm/sec) Cell Width (ft) | Cell Depth (ft) Area (ft2) Flowlines (i) Transect (0) Transect (i;) (/day)
TA-01-32 3.22E-02 179 9 1611 0.0029 28 0.0026 10663
TA-01-37 1.66E-02 179 ) 895 0.0029 28 0.0026 3061
TA-01-42 3.26E-02 179 6 671 0.0029 28 0.0026 4500
TA-02-31.5 2.19E-02 181 9 1610 0.0022 14 0.0021 6048
TA-02-36.5 1.71E-03 181 5 905 0.0022 14 0.0021 265
TA-02-41.5 4.94E-02 181 5 905 0.0022 14 0.0021 7654
TA-02-46.5 6.46E-03 181 7 724 0.0022 14 0.0021 801
TA-03-27.5 1.29E-02 215 6 1288 0.0022 0 0.0022 2944
TA-03-32.5 2.35E-02 215 5 1073 0.0022 0 0.0022 4460
TA-03-37.5 1.51E-02 215 5 1073 0.0022 0 0.0022 2871
TA-03-42.5 5.77E-03 215 5 1073 0.0022 0 0.0022 1093
TA-03-47.5 5.77E-03 215 5 1073 0.0022 0 0.0022 1093
TA-03-51.5 5.77E-03 215 5 644 0.0022 0 0.0022 656
TA-04-26 1.64E-03 248 3 743 0.0018 5 0.0018 176
TA-04-31 4.21E-03 248 5 1239 0.0018 5 0.0018 751
TA-04-36 6.78E-03 248 5 1239 0.0018 5 0.0018 1210
TA-04-41 1.85E-02 248 5 1239 0.0018 5 0.0018 3304
TA-04-46 6.75E-03 171 5 855 0.0018 5 0.0018 831
TA-04-51 7.30E-03 171 5 855 0.0018 5 0.0018 898
TA-04-56 1.52E-02 171 5 684 0.0018 5 0.0018 1500
IR-07D 2.90E-02 154 15 2146 0.0018 5 0.0018 8957
TA-05-24 3.92E-03 301 5 1507 0.0025 47 0.0017 809
TA-05-29 3.81E-03 301 5 1507 0.0025 47 0.0017 785
TA-05-34 1.78E-02 301 5 1507 0.0025 47 0.0017 3664
TA-05-39 2.17E-02 301 5 1413 0.0025 47 0.0017 4194
TA-05-44 7.96E-02 225 11 2471 0.0025 47 0.0017 26920
TA-06-23 1.45E-02 220 3 660 0.0036 56 0.0020 1551
TA-06-28 6.72E-02 220 5 1100 0.0036 56 0.0020 11953
TA-06-33 1.75E-02 220 5 1100 0.0036 56 0.0020 3117
TA-06-38 7.85E-03 220 5 1100 0.0036 56 0.0020 1395
TA-06-43 1.07E-02 220 5 1100 0.0036 56 0.0020 1907
TA-06-48 6.35E-03 220 7 1430 0.0036 56 0.0020 1466
TA-07-30 3.52E-02 254 " 8 2032 0.0037 27 0.0033 18949
TA-07-35 1.82E-02 254 5 1270 0.0037 27 0.0033 6115
TA-07-40 4.40E-02 254 5 1270 0.0037 27 0.0033 14782
TA-07-45 2.18E-02 254 10 2515 0.0037 27 0.0033 14481
TA-08-28 1.94E-02 235 6 1409 0.0037 19 0.0035 7669
Note: i = icos(0)
*Corrected for hydraulic conductivity effect on gradient (estimated at 1/11" of uncorrected flow) 2/26/2002
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Table 9
Groundwater Flow Rate Determined from Transect Data
Dover Air Force Base, Delaware

Hydraulic Angle btw Flowline [ Hydraulic Gradient | Flow Through Cross

Hydraulic Conductivity | Cross Sectional | Cross Sectional | Cross Sectional | Gradient Along | & Perpendicular to Perpendicular to Sectional Transect Cell
Sample K (cm/sec) Cell Width (ft) | Cell Depth (ft) Area (ft2) Flowlines (i) Transect (0) Transect (i.) (I/day)

TA-08-33 6.82E-03 235 5 1174 0.0037 19 0.0035 2248
TA-08-38 1.38E-02 235 5 1174 0.0037 19 0.0035 4546
TA-08-43 7.89E-03 235 5 1174 0.0037 19 0.0035 2602
TA-08-48 1.04E-01 235 5 1174 0.0037 19 0.0035 34200
TA-09-28 5.77E-03 212 8 1672 0.005 60 0.0025 1935
TA-09-33 6.92E-03 212 5 1058 0.005 60 0.0025 1470
TA-09-38 4.62E-02 212 5 1058 0.005 60 0.0025 9799
TA-09-43 9.23E-04 212 5 1058 0.005 60 0.0025 196
TA-09-48 9.23E-04 212 3 635 0.005 60 0.0025 118
TB-03-23.5 2.16E-02 218 4 850 0.0036 52 0.0022 3269
TB-03-28.5 4.23E-02 218 5 1090 0.0036 52 0.0022 8195
TB-03-33.5 2.52E-02 218 5 1090 0.0036 52 0.0022 4896
TB-03-37.5 1.40E-02 218 5 1090 0.0036 52 0.0022 2719
TB-03-43.5 7.59E-03 218 6 872 0.0036 52 0.0022 1178
TB-04-27 2.37E-02 221 4 884 0.0031 49 0.0020 3415
TB-04-32 7.29E-02 221 9 1625 0.0031 49 0.0020 19348
TB-04-37 4.98E-02 221 5 1106 0.0031 49 0.0020 8996
TB-04-42 1.64E-02 221 5 1106 0.0031 49 0.0020 2957
TB-04-47 1.36E-02 221 8 1327 0.0031 49 0.0020 2949
TB-05-31.5 3.00E-02 324 8 2104 0.0027 39 0.0021 10630
TB-05-36.5 1.36E-02 324 5 1618 0.0027 39 0.0021 3710
TB-05-41.5 6.92E-03 198 5 992 0.0027 39 0.0021 1156
TB-05-46.5 2.17E-02 198 5 992 0.0027 39 0.0021 3623
TB-05-51.5* 4.18E-01 198 4 536 0.0027 39 0.0002 3428*
IR-06D 1.90E-03 215 13 2688 0.0027 39 0.0021 862
TB-06-33 2.68E-02 355 10 2929 0.0021 0 0.0021 13217
TB-06-38 9.81E-03 280 5 1400 0.0021 0 0.0021 2315
TB-06-43 1.72E-02 280 5 1400 0.0021 0 0.0021 4057
TB-06-48 1.03E-02 ) 280 4 1092 0.0021 0 0.0021 1890
TB-07-27 3.46E-02 249 5 1119 0.0018 21 0.0017 5224
TB-07-32 2.71E-03 249 5 1243 0.0018 21 0.0017 455
TB-07-37 6.20E-02 249 5 1243 0.0018 21 0.0017 10391
TB-07-42 6.26E-02 249 5 1243 0.0018 21 0.0017 10507
TB-07-47 3.51E-02 249 3 796 0.0018 21 0.0017 3765
TB-08-25.5 1.04E-02 282 5 1410 0.0022 10 0.0022 2547
TB-08-30.5 2.91E-02 282 5 1410 0.0022 10 0.0022 7130
TB-08-35.5 2.17E-02 282 5 1410 0.0022 10 0.0022 5319

Note: i, = icos(0)
*Corrected for hydraulic conductivity effect on gradient (estimated at 1/1 1™ of uncorrected flow) 2/26/2002
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Table 9
Groundwater Flow Rate Determined from Transect Data
Dover Air Force Base, Delaware

Hydraulic Angle btw Flowline | Hydraulic Gradient Flow Through Cross
Hydraulic Conductivity | Cross Sectional | Cross Sectional | Cross Sectional | Gradient Along | & Perpendicular to Perpendicular to Sectional Transect Cell
Sample K (cm/sec) Cell Width (ft) | Cell Depth (ft) Area (ft2) Flowlines (i) Transect (0) Transect (i) (V/day)

TB-08-40.5 8.08E-03 282 5 1410 0.0022 10 0.0022 1981
TB-08-45.5 8.08E-03 282 2 620 0.0022 10 0.0022 871
TB-09-29 3.61E-02 300 10 2641 0.0024 9 0.0024 18120
TB-09-34 1.66E-02 300 5 1501 0.0024 9 0.0024 4741
TB-09-39 2.65E-03 300 5 1501 0.0024 9 0.0024 758
TB-09-44 4.03E-03 300 6 1216 0.0024 9 0.0024 931
TB-10-28 5.88E-03 345 6 1604 0.0028 11 0.0027 2083
TB-10-33 3.92E-02 345 5 1725 0.0028 11 0.0027 14930
TB-10-38 1.15E-03 345 5 1725 0.0028 11 0.0027 439
TB-10-43 3.00E-03 345 10 2760 0.0028 11 0.0027 1827
TC-01-25 2.37E-02 230 8 1844 0.0048 50 0.0031 10818
TC-01-30 5.08E-02 230 8 864 0.0048 50 0.0031 10868
TC-02-27 4.85E-03 226 7 1627 0.0048 43 0.0035 2221
TC-02-32 6.35E-03 226 5 1130 0.0048 43 0.0035 2020
TC-02-37 1.27E-02 226 5 1130 0.0048 43 0.0035 4040
TC-02-42 7.63E-02 165 6 495 0.0048 43 0.0035 10644
TC-03-29 2.03E-02 318 7 2064 0.0042 37 0.0034 11286
TC-03-34 1.23E-02 318 5 1588 0.0042 37 0.0034 5278
TC-03-39 1.27E-02 202 5 1008 0.0042 37 0.0034 3443
TC-03-44 4.71E-03 202 7 1108 0.0042 37 0.0034 1405
DM-360D 2.68E-03 232 14 2723 0.0042 37 0.0034 1966
TC-04-30 8.08E-03 380 9 3420 0.0036 27 0.0032 7112
TC-04-35 1.66E-02 380 5 1700 0.0036 27 0.0032 7273
TC-04-40* 4.18E-01 160 6 480 0.0036 27 0.0003 4694*
TC-05-27 8.88E-03 206 10 2016 0.0031 13 0.0030 4342
TC-05-30 2.19E-03 206 5 874 0.0031 13 0.0030 465
TC-06-26.5 1.71E-02 189 10 1925 0.0031 0 0.0031 8181
TC-06-31 2.05E-02 189 5 849 0.0031 0 0.0031 4341
TC-06-35 2.54E-02 189 2 377 0.0031 0 0.0031 2384
TC-07-26.5 2.10E-03 216 11 2267 0.0026 16 0.0025 955
TC-07-31.5 1.01E-02 216 6 1295 0.0026 16 0.0025 2620
TC-07-36.5 7.29E-03 216 2 432 0.0026 16 0.0025 632

Note: i; = icos(8)
*Corrected for hydraulic conductivity effect on gradient (estimated at 1/1 1™ of uncorrected flow) 2/26/2002
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Table 10

Mass Flux Calculated by Summation of Transect Data
Dover Air Force Base, Delaware

cis-1,2-
Flow Through Cross | Tetrachloroethene Trichloroethene |cis-1,2-dichloroethene| Vinyl Chloride 1,2-dichloroethane Chloride Tetrachloro | Trichloro|dichloroe
Sectional Transect Cell Concentration Concentration Concentration Concentration Concentration Concentration ethene ethene thene
Sample (Vday) (ug/L (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (um) (um) | (um)
value | PQL | Flag | value | PQL | Flag | value | PQL | Flag | value | PQL | Flag | value | PQL ]| Flag value] PQL Flag
TA-01-32 10663 2.9 2.8 1 2.0 <] 0.25 0.5 < 1.6 60.86 1.75E-02] 2.13E-02] 1.03E-02
TA-01-37 3061] 0.25 0.5 < 0.6 1 2.0 <| 0.25 0.5 < 0.25} 0.50 <| 60.07** 1.51E-03] 4.57E-03] 1.03E-02
TA-01-42 45001 0.25 0.5 < 0.6 1 2.0 <{ 0.25 0.5 < 0.25} 0.50 <| 60.07** 1.51E-03] 4.57E-03] 1.03E-02
TA-02-31.5 6048] 0.25 0.5 < 1.8 1 2.0 <| 0.25 0.5 < 1.8 59.28 1.51E-03{ 1.37E-02] 1.03E-02
TA-02-36.5 265 0.25 0.5 < 0.9 1 2.0 <| 0.25 0.5 < 1.1 61.70 1.51E-03] 6.85E-03] 1.03E-02
TA-02-41.5 7654] 0.25 0.5 < 1.7 1 2.0 <] 0.25 0.5 < 1 68.65 1.51E-03] 1.29E-02] 1.03E-02
TA-02-46.5 801 1.5 24 1 2.0 < 1.1 2.6 73.70 9.05E-03] 1.83E-02] 1.03E-02
TA-03-27.5 2944 1.2 14.0, 10.8 2.0 0.25 0.5 < 14.4 62.7 7.24E-03] 1.07E-01] 1.11E-01
TA-03-32.5 4460] 11.6 25.1 114 2.0] 4.7 75.8 23.85 7.00E-02} 1.91E-01] 1.18E+00
TA-03-37.5 2871 214 497 2440 20 209 515 26.98 1.29E+00| 3.78E+00] 2.52E+01
TA-03-42.5 1093 171 635 1388 20 102 916 29.04 1.03E+00| 4.83E+00] 1.43E+01
TA-03-47.5 1093 113 1630 2032 20 31.5 1444 35.93 6.81E-01{ 1.24E+01} 2.10E+01
TA-03-51.5 656] 258 3232 4087 20 40 2950 43.24 1.56E+00| 2.46E+01} 4.22E+01
TA-04-26 176] 0.25 0.5 <| 10.0 1 2.0 <| 0.25 0.5 < 0.25] 0.50 < 35.47 1.51E-03] 7.61E-02] 1.03E-02
TA-04-31 751] 0.25 0.5 <| 13.0 1 2.0 <| 0.25 0.5 < 0.25] 0.50 < 37.60 1.51E-03] 9.89E-02| 1.03E-02
TA-04-36 1210 3.0 219 13.2 2.0, 0.25 0.5 < 0.6 51.52 1.81E-02] 1.67E+00] 1.36E-01
TA-04-41 3304 2.8 229 18.0 2.0, 0.25 0.5 < 1.8 8.78 1.69E-02] 1.74E+00] 1.86E-01
TA-04-46 831 12.7 153 38.2 2.0 4.0 15.1 15.38+* 7.66E-02] 1.16E+00] 3.94E-01
TA-04-51 898] 174 152 75.0 2.0 11.5 93.8 21.98 1.05E-01] 1.16E+00] 7.74E-01
TA-04-56 1500 18 1166 930 20 74 762 9.77 1.09E-01] 8.87E+00] 9.59E+00
IR-07D 8957 13 720 870 69 290 14%+* 7.84E-02} 5.48E+00] 8.97E+00,
TA-05-24 809] 0.25 0.5 <f 13.7 1 2.0 <| 0.25 0.5 < 0.25] 0.50, < 48.73 1.51E-03] 1.04E-01] 1.03E-02
TA-05-29 785] 0.25 0.5 <] 19.6 2.2 2.0 0.25 0.5 < 0.6 18.53 1.51E-03] 1.49E-01} 2.27E-02
TA-05-34 3664 2.5 5.0 < 594 22 20 2.50 5.0 < 10 19.39 1.51E-02] 4.52E+00] 2.27E-01
TA-05-39 4194 2.5 5.0 <] 1360 55 20 2.50 5.0 < 46.8 19.54 1.51E-02| 1.04E+01] 5.67E-01
TA-05-44 26920] S52.1 1720 62.3 20 2.70 64.2 15.51 3.14E-01{ 1.31E+01} 6.43E-01
TA-06-23 1551} 0.25 0.5 < 4.9 1 2.0 <| 0.25 0.5 < 0.25§ 0.50 < 20.08 1.51E-031 3.73E-02] 1.03E-02
TA-06-28 11953§ 0.25 0.5 < 28 1 2.0 <] 025 0.5 < 0.25) 0.50 <| 2040** 1.51E-03] 2.13E-01] 1.03E-02
TA-06-33 3117 0.6 152 59.6 2.0 0.60 4.6 20.72 3.62E-03| 1.16E+00] 6.15E-01
TA-06-38 1395 1.3 460 68.7 2.0 4.00 6.4 22.02 7.84E-03] 3.50E+00] 7.09E-01
TA-06-43 1907 1.7 634 39.3 20 4.30 16.7 20.17 1.03E-02] 4.83E+00] 4.05E-01
TA-06-48 1466] 12.8 2220 300 20 7.20 96.3 18.2 7.72E-02] 1.69E+01] 3.09E+00
TA-07-30 18949 1.0 132 1 2.0 <| 025] 05 <| 025 0.50 < 5.03 6.03E-03] 1.00E+00] 1.03E-02
TA-07-35 6115 1.6 240 1 2.0 <] 025 0.5 < 0.25} 0.50 < 8.23 9.65E-03] 1.83E+00] 1.03E-02
TA-07-40 14782 5.5 410 6.5 2.0 0.25 0.5 < 0.25] 0.50 < 10.81 3.32E-02] 3.12E+00] 6.71E-02
TA-07-45 14481 2.8 1490 21.2 20 2.50 5.0 < 2.5} 5.00 < 66.19 1.69E-02] 1.13E+01] 2.19E-01
TA-08-28 7669] 0.25 0.5 <} 0.25 0.5 < 1 2.0 <] 025 0.5 < 0.25| 0.50 < 12.12 1.51E-03] 1.90E-03] 1.03E-02
TA-08-33 2248] 0.25 0.5 < 2.4 1 2.0 <| 0.25 0.5 < 0.25] 0.50 < 22.6) 1.51E-03] 1.83E-02] 1.03E-02
TA-08-38 4546 0.5 8.3 1 2.0 <| 0.25 0.5 < 0.25] 0.50 < 34.62 3.02E-03] 6.32E-02] 1.03E-02
TA-08-43 2602 74 438 1 10 <| 1.25 2.5 < 1.25| 2.50 < 52.02 4.46E-01| 3.33E+00] 1.03E-02
TA-08-48 34200] 160 690 1 20 <] 250 5.0 < 2.5| 5.00 < 27.32 9.65E-01] 5.25E+00] 1.03E-02
“Corrected for hydraulic conductivity effect on gradient (estimated at 1/11™ of regional gradient)
** Estimated from average of surrounding data 2/26/2002
“** From 1996 groundwater monitoring data 10of6



Table 10
Mass Flux Calculated by Summation of Transect Data
Dover Air Force Base, Delaware

Total
1,2- Total cis-1,2- 1,2- Chlorinated
Viny! | dichloro|Chlorinated Tetrachloroethene | Trichloroethene | dichloroethene | Vinyl Chloride | dichloroethane Chloride Ethenes
Chloride| ethane | Ethenes | Chloride Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux

Sample (uM) {uM) (uM) (uM) {umoles/day) (umoles/day) (umoles/day) {umoles/day) {umoles/day) {umoles/day) (umoles/day)
TA-01-32 4.00E-03] 1.62E-02 5.31E-02| 1.72E+03 1.86E+02 2.27E+02 1.10E+02 4.27E+01 1.72E+02 1.83E+07 5.66E+02
TA-01-37 4.00E-03] 2.53E-03 2.04E-02] 1.69E+03 4.61E+00 1.40E+01 3.16E+01 1.22E+01 7.73E+00 5.19E+06 6.24E+01
TA-01-42 4.00E-03] 2.53E-03 2.04E-02] 1.69E+03 6.78E+H00, 2.05E+01 4.64E+01 1.80E+01 1.14E+01 7.62E+06 9.18E+01
TA-02-31.5 | 4.00E-03}] 1.82E-02 2.95E-02] 1.67E+03 9.12E+H00 8.29E+01 6.24E+01 2.42E+01 1.10E+02 1.01E+07 1.79E+02
TA-02-36.5 | 4.00E-03] 1.11E-02 2.27E-02| 1.74E+03 4.00E-01 1.82E+00 2.74E+00 1.06E+00 2.95E+00 4.61E+05 6.01E+00
TA-02-41.5 ] 4.00E-03] 1.01E-02 2.88E-02| 1.94E+03 1.15E+01 9.90E+01 7.90E+01 3.06E+01 7.73E+01 1.48E+07 2.20E+H)2
TA-02-46.5 { 1.76E-02] 2.63E-02 5.52E-02| 2.08E+03 7.25E+00 1.46E+01 8.26E+H00) 1.41E+01 2.10E+01 1.67E+06 4.42E+01
TA-03-27.5 | 4.00E-03] 1.46E-01 2.29E-01] 1.77E+03 2.13E+01 3.14E+02 3.28E+02 1.18E+01 4.28E+02 5.21E+06 6.75E+02
TA-03-32.5 | 7.52E-02] 7.66E-01 1.51E+00| 6.73E+02 3.12E+02 8.52E+02 5.25E+03 3.35E+02 3.42E+03 3.00E+06 6.74E+03
TA-03-37.5 | 3.34E+00] 5.20E+00 3.36E+01| 7.61E+02 3.70E+03 1.09E+04 7.23E+04 9.60E+03 1.49E+04 2.18E+06 9.64E+04
TA-03-42.5 | 1.63E+00] 9.26E+00 2.18E+01| 8.19E+02 1.13E+03 5.28E+03 1.57E+04 1.78E+03 1.01E+04 8.95E+05 2.38E+04
TA-03-47.5 ] 5.04E-01] 1.46E+01 3.46E+01] 1.01E+03 7.45E+02 1.36E+04 2.29E+04 5.51E+02 1.60E+04 1.11E+06 3.78E+04
TA-03-51.5 | 6.40E-01] 2.98E+01 6.90E+01| 1.22E+03 1.02E+03 1.61E+04 2.77E+04 4.20E+02 1.96E+04 8.00E+05 4.52E+04
TA-04-26 4.00E-03] 2.53E-03 9.19E-02} 1.00E+03 2.65E-01 1.34E+01 1.81E+00 7.02E-01 4.43E-01 1.76EH05 1.61E+01
TA-04-31 4.00E-03] 2.53E-03 1.15E-01} 1.06E+03 1.13E+00 7.43E+01 7.75E+00 3.00E+00 1.90E+00 7.97E+05 8.62E+01
TA-04-36 4.00E-03] 6.06E-03 1.83E+00] 1.45E+03 2.19E+01 2.02E+03 1.65E+02 4.84E+00 7.33E+00 1.76E+06 2.21E+03
TA-04-41 4.00E-03] 1.82E-02 1.95E+00] 2.48E+02 5.58E+01 5.76E+03 6.14E+02 1.32E+01 6.01E+01 8.18E+05 6.44E+03
TA-04-46 6.40E-02] 1.53E-01 1.70E+00] 4.34E+02 6.36E+01 9.67E+02 3.27E+02 5.32E+01 1.27E+02 3.60E+05 1.41E+03
TA-04-51 1.84E-01] 9.48E-01 2.22E+00{ 6.20E+02 9.42E+01 1.04E+03 6.95E+02 1.65E+H02 8.51E+02 5.57E+05 1.99E+03
TA-04-56 | 1.18E+00] 7.70E+00 1.98E+01{ 2.76E+02 1.63E+02 1.33E+04 1.44E+04 1.78E+03 1.15E+04 4.13E+05 2.96E+04
IR-07D 1.10E+00] 2.93E+00 1.56E+01| 3.95E+02 7.02E+02 4.91E+04 8.04E+04 9.89E+03 2.62E+04 3.54EH06 1.40E+05
TA-05-24 4.00E-03] 2.53E-03 1.20E-01{ 1.37E+03 1.22E+00 8.44E+01 8.35SE+00 3.24E+00 2.04E+00 1.11E+06 9.72E+01
TA-05-29 4.00E-03] 6.06E-03 1.77E-01] 5.23E+02 1.18E+00 1.17E+02 1.78E+01 3.14E+00 4.76 E+00 4.10E+05 1.39E+02
TA-05-34 4.00E-02] 1.01E-01 4.80E+00] S47E+02 5.52E+01 1.66E+04 8.32E+02 1.47E+02 3.70E+02 2.00E+06 1.76E+04
TA-05-39 4.00E-02] 4.73E-01 1.10E+01] 5.51E+02 6.32E+01 4.34E+04 2.38E+03 1.68E-+02 1.98E+03 2.31E+06 4.60E+04
TA-05-44 4.32E-02] 6.49E-01 1.41E+01{ 4.38E+02 8.46E+03 3.52E+05 1.73E+04 1.16E+03 1.75E+04 1.18E+07 3.79E+H05
TA-06-23 4.00E-03] 2.53E-03 5.31E-02{ 5.66E+02 2.34E+00 5.78E+01 1.60E+01 6.20E+00 3.92E+00 8.78E+05 8.24E+01
TA-06-28 4.00E-03] 2.53E-03 2.29E-01] 5.75E+02 1.80E+01 2.55E+03 1.23E+02 4.78E+01 3.02E+01 6.88E+06 2.74E+03
TA-06-33 9.60E-03] 4.65E-02 1.78E+00] 5.84E+02 1.13E+01 3.61E+03 1.92E+03 2.99E+01 1.45E+02 1.82E+06 5.56E+03
TA-06-38 6.40E-02] 6.47E-02 4.28E+00] 6.21E+02 1.09E+01 4.88E+03 9.88E+02 8.93E+01 9.02E+01 8.66E+05 5.97E+03
TA-06-43 6.88E-02] 1.69E-01 5.31E+00{ 5.69E+02 1.96E+01 9.20E+03 7.73E+02 1.31E+02 3.22E+02 1.08E+06 1.01E+04
TA-06-48 1.15E-01} 9.73E-01 2.02E+01] 5.13E+02 1.13E+02 2.48E+04 4.54E+03 1.69E+02 1.43E+03 7.53E+05 2.96E+04
TA-07-30 4.00E-03] 2.53E-03 1.02E+00] 1.42E+02 1.14E+02 1.90E+04 1.95E+02 7.58E+01 4.79E+01 2.69E+06 1.94E+04
TA-07-35 4.00E-03] 2.53E-03 1.85E+00} 2.32E+02 5.90E+01 1.12E+04 6.31E+01 2.45E+H01 1.54E+01 1.42E+06 1.13E+04
TA-07-40 4.00E-03] 2.53E-03 3.22E+00} 3.05E+02 4.90E+02 4.61E+04 9.91E+02 5.91E+01 3.73E+01 4.51E+06 4.77E+04
TA-07-45 4.00E-02] 2.53E-02 1.16E+01} 1.87E+03 2.45E+02 1.64E+05 3.17E+03 5.79E+02 3.66E+02 2.70E+07 1.68E+05
TA-08-28 4.00E-03] 2.53E-03 1.77E-02{ 3.42E+02 1.16E+01 1.46E+01 7.91E+01 3.07E+01 1.94E+01 2.62E+06 1.36E+02
TA-08-33 4.00E-03] 2.53E-03 3.41E-02| 6.37E+02 3.39E+00 4.11E+01 2.32E+01 8.99E+H00 5.68E+00 1.43E+06 7.66E+01
TA-08-38 4.00E-03] 2.53E-03 8.05E-02| 9.77E+02 1.37E+01 2.87E+02 4.69E+01 1.82E+H01 1.15E401 4.44E+06 3.66E+02
TA-08-43 2.00E-02| 1.26E-02 3.81E+00| 1.47E+03 1.16E+03 8.67E+03 2.68E+01 5.20E+H01 3.29E+01 3.82E+06 9.91E+03
TA-08-48 4.00E-02] 2.53E-02 6.27E+00] 7.71E+02 3.30E+04 1.80E+05 3.53E+02 1.37E+03 8.64E+02 2.64E+07 2.14E405

*Corrected for hydraulic conductivity effect on gradient (estimated at 1/11™ of regional gradient)
** Estimated from average of surrounding data
*** From 1996 groundwater monitoring data

2/26/2002
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Table 10

Mass Flux Calculated by Summation of Transect Data
Dover Air Force Base, Delaware

. cis-1,2-
Flow Through Cross | Tetrachloroethene Trichloroethene |cis-1,2-dichloroethene]  Vinyl Chloride 1,2-dichloroethane Chloride Tetrachloro | Trichloro|dichloroe
Sectional Transect Cell Concentration Concentration Concentration Concentration Concentration Concentration ethene ethene thene

Sample (V/day) (ug/L) (ug/L) (ug/L) ug/L) (ug/L) (mg/L) {um) (uM) (uM)
TA-09-28 1935 0.7 133 1 2.0 <] 025 0.5 < 0.25] 0.50 < 18.74 4.22E-03] 1.01E+00} 1.03E-02
TA-09-33 1470 14 1580 14 20 2.00 2.5 5.00 < 17.97 8.44E-02{ 1.20E+01| 1.44E-01
TA-09-38 9799 137 1340 1 20, <] 2.50 5.0 < 2.5] 5.00, < 13.16 8.26E-01] 1.02E+01] 1.03E-02
TA-09-43 196] 025 0.5 < 0.6 1 2.0 <| 0.25 0.5 < 0.25{ 0.50, < 6.12 1.51E-03] 4.57E-03] 1.03E-02
TA-09-48 118 0.8 7.9 1 2.0 <] 0.25 0.5 < 0.25] 0.50 < 5.77 4.82E-03] 6.01E-02] 1.03E-02
TB-03-23.5 3269] 0.25 0.5 <| 0.25 0.5 < 1 2.0 <| 025 0.5 < 0.25] 0.50 < 4.35 1.51E-03] 1.90E-03} 1.03E-02
TB-03-28.5 8195] 025 0.5 <] 0.25 0.5 < 1 2.0 <| 025 0.5 < 0.25] 0.50 < 9.15 1.51E-03] 1.90E-03| 1.03E-02
TB-03-33.5 4896) 0.25 0.5 <] 0.25 0.5 < 1 2.0 <] 025 0.5 < 0.25] 0.50 < 8.42 1.51E-03{ 1.90E-03{ 1.03E-02
TB-03-37.5 27191 0.25 0.5 <| 0.25 0.5 < 1 2.0 <| 0.25 0.5 < 0.5] 1.00 28.68 1.51E-03] 1.90E-03] 1.03E-02
TB-03-43.5 1178} 0.25 0.5 <| 0.25 0.5 < 1 2.0 <| 0.25 0.5 < 0.25] 0.50, < 29.81 1.51E-03] 1.90E-03] 1.03E-02
TB-04-27 3415] 0.25 0.5 <] 0.25 0.5 < 1 2.0/ <| 0.25 0.5 < 0.25] 0.50 < 10.59 1.51E-03] 1.90E-03] 1.03E-02
TB-04-32 19348] 0.25 0.5 <| 0.25 0.5 <] 1 2.0 <] 0.25 0.5 < 0.6 6.43 1.51E-03] 1.90E-03] 1.03E-02
TB-04-37 8996] 0.25 0.5 < 1.0 1 2.0, <| 0.25 0.5 < 5.6 17.34 1.51E-03] 7.61E-03] 1.03E-02
TB-04-42 2957] 0.25 0.5 < 3.5 1 2.0 <] 0.25 0.5 < 37.6 42.34 1.51E-03| 2.66E-02| 1.03E-02
TB-04-47 2949) 0.25 0.5 < 6.7 25 2.0 0.25 Q.5 < 60.2/ 42.09 1.51E-03{ 5.10E-02{ 2.58E-02
TB-05-31.5 10630] 0.25 0.5 <| 0.25 0.5 < 1 2.0 <] 0.25 0.5 < 0.25] 0.50 < 41.50 1.51E-03] 1.90E-03] 1.03E-02
TB-05-36.5 3710] 025 0.5 <} 0.25 0.5 < 1 2.0 <] 025 0.5 < 0.25] 0.50 < 36.84 1.51E-03] 1.90E-03] 1.03E-02
TB-05-41.5 1156] 0.25 0.5 <| 0.25 0.5 < 1 2.0 <| 0.25 0.5 < 0.25] 0.50 < 42.67 1.51E-03| 1.90E-03] 1.03E-02
TB-05-46.5 3623 0.5 16.6 1.8 2.0 0.25 0.5 < 10.7 45.79 3.02E-03] 1.26E-01} 1.86E-02
TB-05-51.5 37710 1.6 0.5 125 37.1 2.0 0.25 0.5 < 19.1 5.66 9.65E-03] 9.51E-01}] 3.83E-01
TB-05-51.5* 3428+ 1.6 0.5 125 37.1 2.0 0.25 0.5 < 19.1 6 9.65E-03] 9.51E-01} 3.83E-01
IR-06D 862 2.5 5.0/ < 260 80 2.50 5.0 < 380 7.00*** 1.51E-02] 1.98E+00] 8.25E-01
TB-06-33 13217] 0.25 0.5 < 2.9 1 2.0 <] 0.25 0.5 < 0.25{ 0.50, < 37.95 1.51E-03] 2.21E-02] 1.03E-02
TB-06-38 2315 1.4 523 2.4 2.0 0.25 0.5 < 0.8 37.52 8.44E-03] 3.98E-01] 2.48E-02
TB-06-43 4057 1.2 140 59 2.0 0.25 0.5 < 1.5 37.10 7.24E-03| 1.07E+00] 6.09E-02
TB-06-48 1890 1.2 172 43 2.0 0.25 0.5 < 44 43.00 7.24E-03| 1.31E+00] 4.44E-02
TB-07-27 5224] 0.25 0.5 <| 0.25 0.5 < 1 2.0, <| 0.25 0.5 < 0.25] 0.50 < 26.49 1.51E-03] 1.90E-03] 1.03E-02
TB-07-32 455 0.7 13.3 1.6 2.0 0.25 0.5 < 0.25] 0.50 < 54.98 4.22E03) 1.01E-01} 1.65E-02
TB-07-37 10391 1.4 63.5 9.5 2.0 0.25 0.5 < 1.3 41.92 8.44E-03] 4.83E-01] 9.80E-02
TB-07-42 10507 1.0 283 31.6 5.0 1.20 10.2 16.33 6.03E-03] 2.15E+00} 3.26E-01
TB-07-47 3765 0.7 336 245 10 0.80 7.4 17.59 4.22E-03] 2.56E+00} 2.53E-01
TB-08-25.5 2547} 0.25 0.5 <{ 0.25 0.5 < 1 2.0 <] 0.25 0.5 < 1 22.39 1.51E-03] 1.90E-03] 1.03E-02
TB-08-30.5 7130f 0.25 0.5 < 1.9 1 2.0 <| 0.25 0.5 <{ 025] 0.50 < 47.19 1.51E-03] 1.45E-02] 1.03E-02
TB-08-35.5 5319 1.3 134 1 20 <] 2.50 5.0 < 2.5] 5.00 < 24.19 7.84E-03] 1.02E+00] 1.03E-02
TB-08-40.5 1981 2.2 746 9.0, 5.0 0.80 0.65] 1.30, < 17.02 1.33E-02| 5.68E+00] 9.28E-02
TB-08-45.5 871 025 0.5 <] 124 1 2.0 <] 025 0.5 < 0.25] 0.50 < 10.86 1.51E-03] 9.44E-02] 1.03E-02
TB-09-29 18120 6.0 0.25 0.5 < 1 2.0/ <} 025 0.5 < 0.25] 0.50 < 32.70 3.62E-02] 1.90E-03] 1.03E-02
TB-09-34 4741 15 1.7 1 2.0 <] 025 0.5 < 0.25] 0.50 < 13.75 9.05E-02| 1.29E-02] 1.03E-02
TB-09-39 758 7.4 4.0 1 2.0 <] 025 0.5 < 0.25] 0.50 < 7.05 4.46E-02] 3.04E-02] 1.03E-02
TB-09-44 931 16 139 1 2.0 <] 0.25 0.5 < 0.25] 0.50 < 11.21 9.65E-02{ 1.06E+00| 1.03E-02
TB-10-28 2083] 9.8 25| 50 <] 956 20 11.90 7 13.96 5.91E-02] 1.90E-02] 9.86E+00
TB-10-33 14930 0.9 4.9 7.9 2.0 0.25 0.5 < 1.5 51.86 5.43E-03] 3.73E-02] 8.15E-02

*Corrected for hydraulic conductivity effect on gradient (estimated at 1/11% of regional gradient)
** Estimated from average of surrounding data 2/2612002
“** From 1996 groundwater monitoring data 3of6



Table 10
Mass Flux Calculated by Summation of Transect Data
Dover Air Force Base, Delaware

‘Total
1,2- Total cis-1,2- 1,2- Chlorinated
Vinyl | dichloro | Chlorinated Tetrachloroethene | Trichloroethene | dichloroethene | Vinyl Chloride | dichloroethane Chloride Ethenes
Chloride| ethane | Ethenes | Chloride Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux

Sample {uM) (uM) {uM) (uM) {umoles/day) {umoles/day) (umoles/day) {umoles/day) (umoles/day) ' | (umoles/day) (umoles/day)
TA-09-28 4.00E-03] 2.53E-03 1.03E+00] 5.29E+02 8.17E+00; 1.96E+03 2.00E+01 7.74E+00 4.89E+00 1.02E+06 1.99E+03
TA-09-33 3.20E-02] 2.53E-02 1.23E+01} 5.07E+02 1.24E+02 1.77E+04 2.12E+02 4.70E+01 3.71E+01 7.45E+05 1.81E+04
TA-09-38 4.00E-02| 2.53E-02 1.11E+01§ 3.71E+02 8.10E+03 9.99E+04 1.01E+02 3.92E+02 2.48E+02 3.64E+06 1.09E+05
TA-09-43 4.00E-03] 2.53E-03 2.04E-02] 1.73E+02 2.95E-01 8.95E-01 2.02E+00 7.84E-01 4.95E-01 3.38E+04 4.00E+00)
TA-09-48 4.00E-03] 2.53E-03 7.93E-02| 1.63E+H02 5.67E-01 7.07E+00 1.21E+00 4.70E-01 2.97E-01 1.91E+04 9.32E+00
TB-03-23.5 | 4.00E-03| 2.53E-03 1.77E-02| 1.23E+02 4.93E+00 6.22E+00 3.37E+01 1.31E+01 8.26E+00) 4.01E+05 5.79E+01
TB-03-28.5 | 4.00E-03| 2.53E-03 1.77E-02| 2.58E+02 1.24E+01 1.56E+01 8.45E+01 3.28E+01 2.07E+01 2.11E+06 1.45E+02
TB-03-33.5 | 4.00E-03| 2.53E-03 1.77E-02| 2.37E+02 7.38E+00 9.32E+00 5.05E+01 1.96E+01 1.24E+01 1.16E+06 8.68E+01
TB-03-37.5 | 4.00E-03| 5.05E-03 1.77E-02| 8.09E+02 4.10E+00 5.17E+00 2.80E+01 1.09E+01 1.37E+01 2.20E+06 4.82E+01
TB-03-43.5 | 4.00E-03{ 2.53E-03 1.77E-02{ 8.41E+02 1.78E+00, 2.24E+00 1.22E+01 4.71E-+H00, 2.98E+00 9.90E+05 2.09E+01
TB-04-27 4.00E-03| 2.53E-03 1.77E-02| 2.99E+02 5.1SE+00 6.50E+00 3.52E+01 1.37E+01 8.63E+00] 1.02E+06 6.05SE+01
TB-04-32 4.00E-03| 6.06E-03 1.77E-02| 1.81E+02 2.92EH01 3.68E+01 2.00E+02 7.74E+01 1.17E+02 3.51E+06 343E+02
TB-04-37 4.00E-03| 5.66E-02 2.34E-02| 4.89E+02 1.36E+01 6.85E+01 9.28E+01 3.60E+01 5.09E+02 4.40E+H06 2.11E+02
TB-04-42 4.00E-03| 3.80E-01 4.25E-02] 1.19E+03 4.46E+00 7.88E+01 3.05E+01 1.18E+01 1.12E+03 3.53E+06 1.26E+02
TB-04-47 4.00E-03} 6.08E-01 8.23E-02| 1.19E+03 4.45E+00 1.50E+02 7.61E+01 1.18E+01 1.79E+03 3.50E+06 2.43E+02
TB-05-31.5 { 4.00E-03] 2.53E-03 1.77E-02| 1.17E+03 1.60E+01 2.02E+01 1.10E+02 4.25E+01 2.69E+01 1.24E+07 1.88E+02
TB-05-36.5 { 4.00E-03] 2.53E-03 1.77E-02| 1.04E+03 5.59E+00 7.06E+00 3.83E+01 1.48E+01 9.37E+00 3.86E+06 6.58E+01
TB-05-41.5 | 4.00E-03} 2.53E-03 1.77E-02| 1.20E+03 1.74E+00 2.20E+00 1.19E+01 4.62E+00) 2.92E+00 1.39E+06 2.05E+01
TB-05-46.5 | 4.00E-03) 1.08E-01 1.52E-01| 1.29E+03 1.09E+01 4.58E+02 6.73E+01 1.45E+01 3.92E+02 4.68E+06 5.50E+02
TB-05-51.5 | 4.00E-03] 1.93E-01 1.35E+00| 1.60E+02 3.64E+02 3.59E+04 1.44E+04 1.51E+02 7.28E+03 6.02E+06 5.08E+04
TB-05-51.5*] 4.00E-03] 1.93E-01 1.35E+00] 1.60E+02 3.31E+01* 3.26E+03* 1.31E+03* 1.37E+01* 6.62E+02* 5.47E+05* 4.62E+03*
IR-06D 4.00E-02} 3.84E+00 2.86E+00| 1.97E+02 1.30E+01 1.71E+03 7.12E+02 3.45E+01 3.31E+03 1.70E+05 2.47E+03
TB-06-33 4.00E-03} 2.53E-03 3.79E-02| 1.07E+03 1.99E+01 2.92E+02 1.36E+02 5.29E+01 3.34E+01 1.41E+07 5.01E+02
TB-06-38 4.00E-03] 8.08E-03 4.35E-01] 1.06E+03 1.95E+01 9.21E+02 5.73E+01 9.26E+00 1.87E+01 2.45E+06 1.01E+03
TB-06-43 4.00E-03] 1.52E-02 1.14E+00] 1.05SE+03 2.94E+01 4.32E+03 2.47E+02 1.62E+01 6.15E+01 4.25E+06 4.62E+03
TB-06-48 4.00E-03} 4.45E-02 1.36E+00] 1.21E+03 1.37E+01 2.47E+03 8.38E+01 7.56E+00 8.40E+01 2.29E+06 2.58E+03
TB-07-27 4.00E-03] 2.53E-03 1.77E-02| 7.47E+02 7.88E+00 9.94E+00 5.39E+01 2.09E+01 1.32E+01 3.90E+06 9.26E+01
TB-07-32 4.00E-03] 2.53E-03 1.26E-01| 1.55E+03 1.92E+00 4.60E+01 7.51E+00 1.82E+00 1.15E+00 7.05E+0S 5.73E+01
TB-07-37 4.00E-03] 1.31E-02 5.94E-01] 1.18E+03 8.77E+01 5.02E+03 1.02E+03 4.16E+01 1.36E+02 1.23E+07 6.17E+03
TB-07-42 1.92E-02] 1.03E-01 2.51E+00] 4.61E+02 6.34E+01 2.26E+04 3.42E+03 2.02E+H02 1.08E+03 4.84E+06 2.63E+04
TB-07-47 1.28E-02| 7.48E-02 2.83E+00] 4.96E+02 1.59E+01 9.63E+03 9.51E+02 4.82E+01 2.82E+02 1.87E+06 1.06E+04
TB-08-25.5 | 4.00E-03] 1.01E-02 1.77E-02| 6.31E+02 3.84E+00 4.85E+00 2.63E+01 1.02E+01 2.57E+01 1.61 E+06 4.51E+01
TB-08-30.5 { 4.00E-03] 2.53E-03 3.03E-02| 1.33E+03 1.07E+01 1.03E+02 7.36E+01 2.85E+01 1.80E+01 9.49E+06 2.16E+02
TB-08-35.5 | 4.00E-02] 2.53E-02 1.08E+00]| 6.82E+02 4.17E+01 5.43E+03 5.49E+01 2.13E+02 1.34E+02 3.63E+06 5.73E+03
TB-08-40.5 | 1.28E-02] 6.57E-03 5.80E+00] 4.80E+02 2.63E+01 1.12E+04 1.84E+02 2.54E+01 1.30E+01 9.51E+05 1.15E+04
TB-08-45.5 | 4.00E-03] 2.53E-03 1.10E-01| 3.06E+02 1.31E+00 8.22E+01 8.99E+00 3.49E+00 2.20E+00 2.67E+05 9.60E+01
TB-09-29 4.00E-03] 2.53E-03 5.24E-02| 9.22E+02 6.56E+02 3.45E+01 1.87E+02 7.25E+01 4.58E+01 1.67E+07 9.49E+02
TB-09-34 4.00E-03§ 2.53E-03 1.18E-01} 3.88E+02 4.29E+02 6.13E+01 4.89E+01 1.90E+01 1.20E+01 1.84E+06 5.58E+02
TB-09-39 4.00E-03] 2.53E-03 8.94E-02{ 1.99E+02 3.38E+01 2.31E+01 7.82E+00 3.03E+00 1.91E+00 1.51E+0S 6.77E+01
TB-09-44 4.00E-03} 2.53E-03 1.17E+00] 3.16E+02 8.99E+01 9.85E+02 9.61E+00 3.73E+00 2.35E+00 2.94E+05 1.09E+03
TB-10-28 1.90E-01} 7.07E-02 1.01E+01] 3.94E+02 1.23E+02 3.96E+01 2.05E+04 3.97E+02 1.47E+02 8.20E+05 2.11E+04
TB-10-33 4.00E-03] 1.52E-02 1.28E-01] 1.46E+03 8.10E+01 5.57E+02 1.22E+03 5.97E+01 2.26E+02 2.18E+07 1.91E+03

“Corrected for hydraulic conductivity effect on gradient (estimated at 1/11™ of regional gradient)
** Estimated from average of surrounding data
*** From 1996 groundwater monitoring data

2/26/2002
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Mass Flux Calculated by Summation of Transect Data

Table 10

Dover Air Force Base, Delaware

cis-1,2-
Flow Through Cross | Tetrachloroethene Trichloroethene |cis-1,2-dichloroethene] Vinyl Chloride 1,2-dichloroethane Chloride Tetrachloro | Trichloro |dichloroe
Sectional Transect Cell Concentration Concentration Concentration Concentration Concentration Concentration ethene ethene thene

Sample (Vday) (ug/L) (ug/L) (ug/L) ug/L) (ug/L) (mg/L) (uM) (uMm) (uM)
TB-10-38 439 1.5 5.8 1 2.0 <] 0.25 0.5 <| 0.25] 0.50 < 46.05 9.05E-03| 4.41E-02] 1.03E-02
TB-10-43 1827{ 14.1 28.5 1 2.0 <| _0.25 0.5 <| 025 0.50 < 12.06 8.50E-02] 2.17E-01] 1.03E-02
TC-01-25 10818 0.25 0.5 < 1.9 1 2.0 <| 0.25 0.5 <| 025] 0.50 < 13.68 1.51E-03] 1.45E-02] 1.03E-02
TC-01-30 10868 0.25 0.5 < 5.2 1 2.0 <| 0.25 0.5 < 0.7 14.48 1.51E-03} 3.96E-02] 1.03E-02
TC-02-27 2221 025 0.5 <| 602 1 2.0 <| 0.25 0.5 < 1.9 12.25 1.51E-03] 4.58E-01] 1.03E-02
TC-02-32 2020 0.25 0.5 <| 704 1 2.0 <] 025 0.5 < 24 9.40 1.51E-03{ 5.36E-01} 1.03E-02
TC-02-37 4040] 0.25 0.5 <| 645 1 2.0 <] 025 0.5 < 1.8 11.15 1.51E-03] 4.91E-01} 1.03E-02
TC-02-42 10644 0.25 0.5 <| 506 1 2.0 <| 0.25 0.5 < 1.3 12.90 1.51E-03] 3.85E-01] 1.03E-02
TC-03-29 11286 0.25 0.5 <| 025 0.5 < 1 2.0 <| 0.25 0.5 <| 025 0.50 < 10.54 1.51E-03] 1.90E-03] 1.03E-02
TC-03-34 5278] 0.25 0.5 <} 0.25 0.5 <! 1 2.0 <} 0.25 0.5 <] 025 050 <! 6.60 1.51E-03] 1.90E-03} 1.03E-02
TC-03-39 34431 025 0.5 <| 393 1 2.0 <] 0.25 0.5 <| 025 0.50 < 7.49 1.51E-03] 2.99E-01] 1.03E-02
TC-03-44 1405 0.4 0.8 <[ 112 1.65 3.3 <| 0.40 0.8 < 04| 0.80 < 14.65 2.41E-03] 8.52E-01] 1.70E-02
DM-360D 1966 2.5 5.0 < 89 2.5 5.0 <| 2.50 5.0 < 2.5| 5.00 <] 14.00*** 1.51E-02] 6.77E-01] 2.58E-02
TC-04-30 7112f 0.25 0.5 <| 509 1 2.0 <| 0.25 0.5 < 0.6 17.44 1.51E-03] 3.87E-01] 1.03E-02
TC-04-35 7273} 025 0.5 <| 182 1 2.0 <| 0.25 0.5 <| 025] 0.50 < 25.05 1.51E-03] 1.39E-01] 1.03E-02
TC-04-40 51637} 0.65 1.3 <| 566 3.6 5.0 0.65 1.3 < 5.2 16.07 3.92E-03| 4.31E+00] 3.71E-02
TC-04-40* 4694*]  0.65 1.3 <| 566 3.6 5.0 0.65 1.3 < 5.2 16.07 0.003919677] 4.307786] 0.0371364
TC-05-27 4342] 0.25 0.5 < 3.6 1 2.0 <| 0.25 0.5 <{ 025 0.50 < 17.04 1.51E-03] 2.74E-02] 1.03E-02
TC-05-30 4651 0.25 0.5 < 73 1 2.0 <| 0.25 0.5 <f 025 0.50 < 15.16 1.51E-03] 5.56E-02] 1.03E-02
TC-06-26.5 8181 0.8 21.6 1 2.0 <| 0.25 0.5 < 1.1 57.52 4.82E-03] 1.64E-01] 1.03E-02
TC-06-31 4341] 0.25 0.5 <f 193 1 2.0/ <| 0.25 0.5 < 0.6 21.80 1.51E-03] 1.47E-01] 1.03E-02
TC-06-35 2384 0.25 0.5 <f 134 1 2.0/ <| 0.25 0.5 < 0.6 17.62 1.51E-03} 1.02E-01] 1.03E-02
TC-07-26.5 955] 0.25 0.5 < 0.8 1 2.0 <] 0.25 0.5 <| 0.25] 0.50 < 22.14 1.51E-03] 6.09E-03} 1.03E-02
TC-07-31.5 , 2620 0.5 8.2 1 2.0 <| 0.25 0.5 <] 025 0.50 < 55.34 3.02E-03] 6.24E-02} 1.03E-02
TC-07-36.5 632 0.8 12.1 1 2.0 <| 025 0.5 < 0.6 24.17 4.82E-03] 9.21E-02] 1.03E-02

“Corrected for hydraulic conductivity effect on gradient (estimated at 1/11™ of regional gradient)
** Estimated from average of surrounding data 2/26/2002
“* From 1996 groundwater monitoring data 50f6



Table 10
Mass Flux Calculated by Summation of Transect Data
Dover Air Force Base, Delaware

‘Total
1,2- Total cis-1,2- 1,2- Chlorinated
Vinyl | dichloro |Chlorinated Tetrachloroethene | Trichloroethene | dichloroethene | Vinyl Chloride | dichloroethane Chloride Ethenes
Chloride| ethane Ethenes | Chloride Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux
Sample (uM) {uM) {uM) {uM) {umoles/day) (umoles/day) (umoles/day) {umoles/day) {umoles/day) (umoles/day) (umoles/day)
TB-10-38 4.00E-03{ 2.53E-03 6.75E-02| 1.30E+03 3.97E+00 1.94E+01 4.53E+00; 1.76E+00) 1.11E+00 5.70E+05 2.96E+01
TB-10-43 4.00E-03] 2.53E-03 3.16E-01| 3.40E+02 1.5S5E+02 3.96E+02 1.88E+01 7.31E+00 4.61E+00 6.21EH05 5.78E+02
TC-01-25 4.00E-03] 2.53E-03 3.03E-02] 3.86E+02 1.63E+01 1.56E+02 1.12E+02 4.33E+01 2.73E+01 4.17E+06 3.28E+02
TC-01-30 4.00E-03] 7.07E-03 5.54E-02| 4.08E+02 1.64E+01 4.30E+02 1.12E+02 4.35E+01 7.69E+01 4.44E+06 6.02E+02
TC-02-27 4.00E-03| 1.92E-02 4.74E-01] 3.46E+02 3.35E+00 1.02E+03 2.29E+01 8.89E+00 4.27E+01 7.68E+05 1.05E+03
TC-02-32 4.00E-03] 2.43E-01 5.52E-01] 2.65E+02 3.05E+00 1.08E+H03 2.08E+01 8.08E+00 4.90E+02 5.36E+05 1.11E+03
TC-02-37 4.00E-03| 1.82E-02 5.07E-01] 3.14E+02 6.09E+00 1.98E+03 4.17E+01 1.62E+01 7.35E+01 1.27E+06 2.05E+03
TC-02-42 4.00E-03| 1.31E-02 4.01E-01] 3.64E+02 1.60E+01 4.10E+03 1.10E+02 4.26E+01 1.40E+02 3.87E+06 4.27E+03
TC-03-29 4.00E-03{ 2.53E-03 1.77E-02] 2.97E+02 1.70E+01 2.15E+01 1.16E+02 4.51E+01 2.85E+01 3.36E+06 2.00E+02
TC-03-34 4.00E-03] 2.53E-03 1.77E-02] 1.86E+02 7.96E+00 1.00E+01 5.44E+01 2.11E+01 1.33E+01 9.83E+05 9.36E+01
TC-03-39 4.00E-03| 2.53E-03 3.15E-01] 2.11E+02 5.19E+H00) 1.03E+03 3.55E+01 1.38E+01 8.70E+00 7.27E+05 1.08E+03
TC-03-44 6.40E-03] 4.04E-03 8.78E-01} 4.13E+02 3.39EH00 1.20E+03 2.39E+01 8.99E+00 5.68EH00 5.81E+05 1.23E+03
DM-360D | 4.00E-02| 2.53E-02 7.58E-01] 3.95E+02 2.96E+01 1.33E+03 5.07E+01 7.86E+01 4.97E+01 7.76E+05 1.49E+03
TC-04-30 4.00E-03| 6.06E-03 4.03E-01} 4.92E+H02 1.07E+01 2.76E+03 7.34E+01 2.84E+01 4.31E+01 3.50E+H06 2.87E+03
TC-04-35 4.00E-03] 2.53E-03 1.54E-01f 7.06E+02 1.10E+01 1.01E+03 7.50E+01 2.91E+01 1.84E+01 5.14E+06 1.12E+03
TC-04-40 1.04E-02] 5.25E-02 4.36E+00| 4.53E+02 2.02E+02 2.22E+05 1.92E+03 5.37E+02 2.71E+03 2.34E+07 2.25E+05
TC-04-40* 0.0104] 0.052546] 4.35924203] 453.23104 1.84E+01* 2.02E+04* 1.74E+02* 4.88E+01* 2.47E+02* 2.13E+06* 2.05E+04*
TC-05-27 4.00E-03| 2.53E-03 4.32E-02} 4.81E+H02 6.55E+00 1.19E+02 4.48E+01 1.74E+01 1.10E+01 2.09E+06 1.88E+02
TC-05-30 4.00E-03] 2.53E-03 7.14E-02} 4.28E+02 7.01E-01 2.58E+01 4.79E+00 1.86E+00 1.17E+00 1.99E+05 3.32E+01
TC-06-26.5 | 4.00E-03] 1.11E-02 1.84E-01} 1.62E+03 3.95E+01 1.34E+03 8.44E+01 3.27E+01 9.09E+01 1.33E+07 1.S0E+03
TC-06-31 4.00E-03] 6.06E-03 1.63E-01} 6.15E+02 6.54E+00 6.38E+02 4.48E+01 1.74E+01 2.63E+01 2.67E+06 7.06E+02
TC-06-35 4.00E-03] 6.06E-03 1.18E-01} 4.97E+02 3.59E+00 2.43E+02 2.46E+01 9.54E+00 1.45E+01 1.19E+06 2.81E+02
TC-07-26.5 | 4.00E-03] 2.53E-03 2.19E-02} 6.24E+02 1.44E+00 5.82E+00 9.85E+00 3.82E+00 2.41E+00 5.96E+05 2.09E+01
TC-07-31.5 | 4.00E-03] 2.53E-03 7.97E-02} 1.56E+03 7.90E+00 1.63E+02 2.70E+01 1.05E+01 6.62E+00 4.09E+H06 2.09E+02
TC-07-36.5 | 4.00E-03] 6.06E-03 1.11E-01} 6.82E+02 3.0SE+00 5.82E+01 6.52E+00 2.53E+00 3.83E+00 4.31EH05 7.03E+01

*Corrected for hydraulic conductivity effect on gradient (estimated at 1/11™ of regional gradient)
** Estimated from average of surrounding data
*** From 1996 groundwater monitoring data

2/26/2002
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Table 11

Summary of Mass Flux Calculated by Summation of Transect Data
Dover Air Force Base, Delaware

Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinyl Chloride | 1,2-Dichloroethane Chloride
Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux Mass Flux

Transect (umole/day) (umole/day) (umole/day) (umole/day) (umole/day) (umole/day)

TA 5.2E+04 1.0E+06 2.7E+05 2.9E+04 1.3E+05 1.84E+08
1.02E+05

TB 2.0E+03 6.9E+04*** 9.5E+03 1.3E+03* 1.7E+04 1.33E+08
2.41E+05

TC 4.2E+02 3.9E+04*** 1.3E+03* ** 3.9E+03 7.81E+07

* Not detected (1/2 detection limit used)
** Not calculated because compound not detected in Transect B or C
*** Corrected to demonstrate possible Hydraulic Conductivity effects on gradient




Table 12

Apparent Biodegradation Rates Calculated from Transect Data Mass Flux

Dover Air Force Base, Deleware

Tetrachloroethene
~Travel Time
Distance between Attenuation Attenuation
Mass Flux between Transects Transects Rate half life
Transect (umole/day) (feet) (day) (/day) (year)
TA 5.2E+04
1200 4606 -0.00070 27
TB 2.0E+03
1400 3150.706231 -0.00050 3.8
TC 4.2E+02
Trichloroethene
Travel Time
Distance between Attenuation Attenuation
Mass Flux between Transects Transects Rate half life
Transect {umole/day) {feet) (day) (/day) (year)
TA 1.0E+06
1200 4252
TB 1.0E+05 -0.00054 3.5
TB*** 6.9E+04 -0.00063 3.0
1400 2908
TC 2.4E405 NC**** NC****
TC*™** 3.9E+04 -0.0002 9.6
cis-1,2-Dichloroethene
Travel Time
Distance between Attenuation Attenuation
Mass Flux between Transects Transects Rate half life
Transect {umole/day) (feet) (day) {/day) (year)
TA 2.7E+05
1200 3897
B 2.3E+04 -0.00064 3.0
TB*** 9.5E+03 -0.00086 2.2
1400 2666
TC 3.0E+03* -0.00043 4.4
TC*™* 1.3E+03* -0.00075 2.5

* Not Detected (1/2 limit used)

** Not calculated - compound not detected in Transect B or C

*** Corrected to demonstrate possible Hydraulic Conductivity effects on gradient
**** Not calculated due to increase in mass flux




Apparent Biodegradation Rates Calculated from Transect Data Mass Flux

Table 12

Dover Air Force Base, Deleware

Vinyl Chloride
Travel Time
Distance between Attenuation Attenuation
Mass Flux between Transects Transects Rate half life
Transect {(umole/day) (feet) (day) {/day) (year)
TA 2.9E+04
1200 3543
B 1.3E+03* -0.00088 2.2
1400 2424
TC *% ok
1,2-Dichloroethane
Travel Time
Distance between Attenuation Attenuation
Mass Flux between Transects Transects Rate half life
Transect (umole/day) (feet) (day) {/day) (year)
TA 1.3E+05
1200 3602 -0.00056 34
B 1.7E+04
1400 2464 -0.00059 3.2
TC 3.9E+03
Note: The following variables were used in calculating travel times
Average Hydraulic Groundwater
Conductivity (K) Average Flow velocity'
Transect (ft/day) hydraulic gradient (i) (f/day) Retardation Factor
{foc = 0.00025)
TA-TB 71.50 0.0018 0.34
PCE 13
TB-TC 73.17 0.003 0.58 TCE 12
0.38 cis-1,2-DCE 1.1
(1) Calculated from V=Ki/n where porosity (n) = 0.38 Vinyl Chloride 1
1,2-DCA 1

* Not Detected (1/2 limit used)

** Not calculated - compound not detected in Transect B or C
*** Corrected to demonstrate possible Hydraulic Conductivity effects on gradient

+#+** Not calculated due to increase in mass flux




Table 13

Total Chloroethenes Molar Flow per Unit Area per Day
Dover Air Force Base, Delaware

Total molar flow

Total molar flow

Total molar flow

Sample per unit area per day Sample per unit area per day | Sample | per unit area per day
[umoles/sq.m./day ] [umoles/sq.m./day ] [umoles/sq.m./day ]

TA-01-32 4 TB-03-23.5 1 TC-01-25 2
TA-01-37 1 TB-03-28.5 1 TC-01-30 7
TA-01-42 1 TB-03-33.5 1 TC-02-27 7
TA-02-31.5 1 TB-03-37.5 0 TC-02-32 11
TA-02-36.5 0 TB-03-43.5 0 TC-02-37 19
TA-02-41.5 3 TB-04-27 1 TC-02-42 92
TA-02-46.5 1 TB-04-32 2 TC-03-29 1
TA-03-27.5 6 TB-04-37 2 TC-03-34 1
TA-03-32.5 67 TB-04-42 1 TC-03-39 12
TA-03-37.5 962 TB-04-47 2 TC-03-44 12
TA-03-42.5 238 TB-05-31.5 1 DM-360D 3
TA-03-47.5 636 TB-05-36.5 0 TC-04-30 9
TA-03-51.5 1270 TB-05-41.5 0 TC-04-35 7
TA-04-26 0 TB-05-46.5 6 TC-04-40 5024
TA-04-31 0 TB-05-51.5 92 TC-05-27 1
TA-04-36 19 IR-06D 3 TC-05-30 0
TA-04-41 56 TB-06-33 2 TC-06-26.5 8
TA-04-46 18 TB-06-38 8 TC-06-31 9
TA-04-51 25 TB-06-43 35 TC-06-35 8
TA-04-56 464 TB-06-48 25 TC-07-26.5 0
IR-07D 416 TB-07-27 1 TC-07-31.5 2
TA-05-24 1 TB-07-32 0 TC-07-36.5 2
TA-05-29 1 TB-07-37 53
TA-05-34 125 TB-07-42 227
TA-05-39 349 TB-07-47 143
TA-05-44 1645 TB-08-25.5 0
TA-06-23 1 TB-08-30.5 2
TA-06-28 27 TB-08-35.5 44
TA-06-33 54 TB-08-40.5 87
TA-06-38 58 TB-08-45.5 2
TA-06-43 99 TB-09-29 4
TA-06-48 222 TB-09-34 4
TA-07-30 102 TB-09-39 0
TA-07-35 95 TB-09-44 10
TA-07-40 402 TB-10-28 141
TA-07-45 717 TB-10-33 12
TA-08-28 1 TB-10-38 0
TA-08-33 1 TB-10-43 2
TA-08-38 3
TA-08-43 90
TA-08-48 1956
TA-09-28 13
TA-09-33 183
TA-09-38 1099
TA-09-43 0
TA-09-48 0




Table 14

Frequency Distribution of Total Chloroethenes Molar Flow
Dover Air Force Base, Delaware

Range of Molar Flow Transect A Transect B Transect C
[ Moles/sq.m/day] No. in Range | No. in Range | No. in Range

0 - 10 18 28 15
10 - 20 3 1 4
20 - 30 2 1 0
30 - 40 0 1 0
40 - 50 0 1 0
50 - 60 3 1 0
60 - 70 1 0 0
70 - 80 0 0 0
80 - 90 0 1 0
90 - 100 3 1 1
100 - 200 3 2 0
200 - 300 2 1 0
300 - 400 1 0 0
400 - 500 3 0 0
500 - 600 0 0 0
600 - 700 1 0 0
700 - 800 1 0 0
800 - 900 0 0 0
900 - 1000 1 0 0
1000 - 2000 4 0 0
2000 - 3000 0 0 0
3000 - 4000 0 0 0
4000 - 5000 0 0 0
5000 - 6000 0 0 1




Table 15
Shapiro-Wilk's Test for Normal and Lognormal Distribution
Molar Flow of Total Chloroethenes per Unit Area per Day

TRANSECT A W - reference value for the 0.01 quantile 0.927
W - value for Lognormal Distribution 0.937
Using 46 values W - value for Normal Distribution 0.618
TRANSECT B W - reference value for the 0.01 quantile 0.916
W - value for Lognormal Distribution 0.919
Using 38 values W - value for Normal Distribution 0.552
TRANSECT C W - reference value for the 0.01 quantile 0.878
W - value for Lognormal Distribution 0.885
Using 22 values W - value for Normal Distribution 0.317




Table 16

Mean Molar Flows of Total Chloroethenes
Through unit Area per Day for Each Transect
Dover Air Force Base, Delaware

TRANSECT A | TRANSECT B | TRANSECT C
Number of Samples 46 38 22
Mean Value 1457 32 40
Property
90% Lower Limit of Mean 771 20 23
[umoles/sq.m/day ]
90% Upper Limit of Mean 14843 104 215

[umoles/sq.m/day ]




Table 17

Molar Flux of Total Chloroethenes per Day through Each Transect
Dover Air Force Base, Delaware

{Transect areas calculated from extremities of probe locations}

Transect A
Transect B
Transect C

Area Mole Flux per Day [ Moles/day ]
[sq.m] Lower 90% Limit| Mean Value |Upper 90%Limit
3517 2.71 5.12 522
3295 0.06 0.11 0.34
1341 0.03 0.05 0.29




Table 18
Comparison of Molar Flux of Total Chloroethenes per Day through Each Transect
Derived from the Different Calculation Methods
Dover Air Force Base, Delaware

Mass Flux of Total Chloroethenes [ Moles/day ]

Lower 90% Mean Value |Upper 90%Limit| By Summation | Well Data
Limit
Transect A 2.71 5.12 52.20 14 1.06
Transect B 0.06 0.11 0.34 0.08 0.49
Transect C 0.03 0.05 0.29 0.04 0.07

N.B. Mass Flux Values in Both Datasets were calculated using a factor of 0.211




Table 19

Comparison of First Order Decay Rates calculated from Transect and Monitoirng Well Data
Dover Air Force Base, Deleware

Tetrachioroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chioride 1,2-Dichloroethane
(/year) (/year) (/year) (/year) (/lyear)
Transect Transect Transect Transect Transect
Transect Data | Well Data Data | Well Data Data Well Data Data | Well Data Data | Well Data
3.5 3.0
TA to TB 2.7 4.5 3.0m™* 11.1 2.2™" 8.5 2.2 2.9 3.4 NC
* 2.5
TB To TC 3.8 2.3 9.6 4.9 2.5" 3.8 - 3.8" 3.2 NC

NC Not Calculated

* Not calculated due to increase in mass flux
** Vinyl Chloride was Not Detected in Transect C or B
*** Corrected to demonstrate possible Hydraulic Conductivity effects on gradient

N\N‘>
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APPENDIX A

FIELD MEASUREMENTS



Sample Data Sheet

Hydraulic Conductivity Pumping Test

Monitoring well IR-07D

Well screened 47 - 57 feet BGS.
Pump Tube inlet set @ ~ 47' BGS.

Prior to start of pump, water level @ 16.81° below TOC.

Start Pump @ 16:30.

Time Flow Rate Drawdown
16:30 2gpm
16:40  20pm 17.16 (.35)
16:41 5.5 gpm
16:50 5.6 gpm 17.73 (.92)
17:00 5.6 gpm 17.73 (.92)
1701 7.9 gpm
1710 7.9 gpm 18.07 (1.26)

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Hydraulic Conductivity Calibration Test

Lcoation Number: |R-07-49
Date: 4/29/97
SAMPLE DEPTH

Time: 14:00
Total Depth Drilled: 49 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 113 ft
Static Water Level (TOP): 1825 ft
Static Water Level (BGS): 1712 ft

HYDRAULIC CONDUCTIVITY

Time: 14:14
Drawdown: 1 ft
Flow Rate 103.4 mlimin

OBSERVATIONS / COMMENTS:
Water level in well IR-07D - 17.2° BGS.

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Hydraulic Conductivity Calibration Test

Lcoation Number: IR-07-53
Date: 4/29/97

SAMPLE DEPTH

Time: 14:32

Total Depth Drilled: 53 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 116 f
Static Water Level (TOP): 18.38 ft
Static Water Level (BGS): 17.22 ft

HYDRAULIC CONDUCTIVITY

Time: 15:00
Drawdown: 012 ft
Flow Rate 1630.8 mlimin

OBSERVATIONS / COMMENTS:
Could not pump water down 1'. Used both peristaltic pumps at the same time.

Drawdown: 18.38 - 18.5’

TARGET ENVIRONMENTAL SERVICES, INC



Sample Data Sheet

Hydraulic Conductivity Calibration Test

Lcoation Number: | R-07-59
Date: 4/29/97
SAMPLE DEPTH

Time: 15:40
Total Depth Drilled: 59 ft
Pull Back: 4 ft
Screen Extended: 3 ft
Pipe Stick Up Above Surface: 16 ft
Static Water Level (TOP): 18.87 ft
Static Water Level (BGS): 17.27  ft

HYDRAULIC CONDUCTIVITY

Time: 15:47
Drawdown: 1 ft
Flow Rate 681.8 mlimin

OBSERVATIONS / COMMENTS:

Initially pulled back 2’ - no water. Fulled back an additional 1', no water.

Pulled back 1 more foot - water imediatly charged to 18'.

TARGET ENVIRONMENTAL SERVICES, INC.



015
04/12/87 SAT 20:18 FAX 4109920347 TARGET ENYIRO @

SAMPLE DATA SHEET

|.coation Number: 74 - Ool-32
Ddé: - 3-9%

SAMPLE DEPTH COLORMETRIC TESTS

Time: O '8‘” Time: 0 69

Total Depth Drilied: S 2w it Water Clarity Lseag,
Pull Back: 2~ ft Soluble Iron (0-6ppm/un-fittered): 2.8 ppm
Scieen Extended: = fi Totai iron (0-8pprmjun-filiered); £2-83"  ppm
Pipe Stick Up Above Surface; 22T ft Soluble Iron (0-12ppm/un-fittered); -~ ppm
Siatic Water Level (TOF): {94 [ ft Tolai iron {0~ Z2ppmiunsfiltered): wr? ppm
Static Water Level (BGS): [(o-ﬁ ft Soluble Iron (0-8ppmifilterad): = opm
Tutal iron (0-6ppriviittered): et ppm
HYDRAULIC CONDUCTIVITY Soluble Iron (0-12ppm/fitered): === ppm
. Toial fron (0~12ppm/iftered); s ppm
Drawdown: | ft  Suifide (un-filtered): 02 ppm
Time; 0t 2 s Suifide {fiiered): —~—— __ ppm
Flow Rate 239, _ mimin Disselved Oxygen: P e ppm

ianganese (Hiiwed): ' Q ppm

GRQUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time: 5o

pH: ¢ H Time: 0. ¥5
rad/ox: - mV FID Headspace: g ppm
Dissulved Oxygen: 9T & rpm

Gonductivity 329 apmas/ms

Temperature; bo.L °F

Sample Collection,

Time O?.f 5
1 Liler Asaber Jais 3
40 ml VOA o

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:16 FAX 4109920347 TARGET ENVIRQ

SAMPLE DATA SHEET

Leoatian Number: ’7‘ O - 5?‘

Date: .29
SAMPLE DEPTH

Time: (1043
Total Depth Drilled: 3+
Pull Back: o X ft
Screen Extended: o2 ft
Pipe Stick Up Above Surface: , 49-. ft

Static Water Level (TOP): l’-?*.ﬂ ft
Static Water Levet (BGS): [T-0 f

HYDRAULIC CONDUCTIVITY

Drawdown: | ft
Time: J):10

Flow Rate m!.l‘f‘v’.él

ELOW CELL READINGS

COLORMETRIC TESTS
Time: Hide
Water Clarity C,L.oupj

Soluble tron (0-8ppmiunfitteredp 7 op = m
Total Iron (0-6ppmiun-fitered): 7 (- ppm

Soluble h-on (0-12ppm/un-filtered);  $™¥  ppm
Total Iron (0-12ppm/un-filtered):  "# O  ppm

Soluble lron (0-6ppm/filtered): 38 ppm

Total lron (0-8BppmV/filtered): 3 ppm
Soluble Iran (0-12ppm/filtered): ~—— ppm
Total Iron (0-1 2ppm/filtered): -y ppm
Sulfide (on-filtered): (3 ppm
Sulfide (fittered): é ppm
Dissolved Oxygen: EE'Zg'Q

Manganese (filtered): E g

GROUNDWATER HEADSPACE TEST

Time: | ( 2%

pH: ‘*3 l Time: {esho

rad/ox: =FA wV  FID Meadspace: ¥ ppm
Dissolved Oxygen: 5.3 o PP

Conductivity 18 W /J/“'J

Temperature: " 7.3 °F

Sample Collection

Time . “ '-g 1

1 Liter Amber Jars 3

40 ml VOA q

TARGET ENVIRONMENTAL SERVICES, INC.

@o14



04/12/97 SAT 20:15 FAX 4109920347 TARGET ENVIRO

SAMPLE DATA SHEET

_coation Number; TA - Ol ~ "/L

Daie: Y-3-9%

SAMPLE DEPTH COLORMETRIC TESTS

Time: 13:23 Time: (339

Tolai Deplh Drilied:

Pull Back:

Screen Exiended:

Pipe Stick Up Above Surface:
Static VWaler Level (TOP):

Static Water Level (BGS):

HYDRAULIG CONDUCTIVITY

Drawdown:
Time:

Flaw Rate

FLOW CELL RFADINGS

Time:

piH:

red/ox:

Dissvived Oxyyer:
Conductivity

Temperaiure;
Sample Collection .
Time

3 Liter Amber Jars
40 ml VOA

f[."- it Vaier Gianty < 0Dy
L ft Soluble Iron (0-Bppmiun-filtered): > o ppm
/ ft Totai fron (O-Oppmiun-filtered): 7 ppm
2.2 # Soluble Iron (0-12ppm/un-filtered):  &%7% __ppm
[9-42 & Total fron (0-12ppinvun-fitered): 578 ppm
[3.22. Soluble iron (0-6ppmfiftered): 3405  ppm

Totai iton {0-8ppmifiitered): 3.3 pum

Soluble fron (0-12ppm/ittered): — ppm

Total lron (G-12pprviiliered): —— ppm

/ ft Sulfide (un-fitterad): ) "‘ ppm
134 3  Suifide {fiiiered): Q ppm

2.82 .+ mi/min Dissolved Oxygen: 2.0  ppm

viunganese (fiitered):

:

PPt

GROUNDWATER HEADSPACE TEST

13 ™
.0 Time: 4:35

—12l ..y FIDHeadspace:
.0 a5 ppm
ta& m,&S/MS
WO °F

\

pPpm

13:%%
3
. A

TARGET ENVIRONMENTAL SERVICES, INC.

@o13



Sample Data Sheet

Lcoation Number: TA-02-31.5

Date: 4/14/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 9:35 Time: 10:50

Total Depth Drilled: 3.5 ft Water Clarity SEMI-CLEAR

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 2.61 ft Soluble Iron (6ppm): 4,35 ppm 0.8 ppm

Static Water Level (TOP): 194 ft Total Iron (Bppm): 5 ppm 145 ppm

Static Water Level (BGS): 16.79 fi Soluble tron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.37 ppm 0 ppm
Dissolved Oxygen: >2 ppm >2 ppm

. Time: 10:22 Manganese (filtered): 0 ppm ppm

Drawdown: { ft

Flow Rate 190 mi/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time:
FID Headspace: ppm

Time: 10:39

pH: 4.94 OBSERVATIONS / COMMENTS:

red/ox: 976 mV  FID flame out - no reading.

Dissoived Oxygen: 5.4 ppm  Sample zero - 25% clear / 75% sample water,

Conductivity uS/mS

Temperature: 11 °C

Sample Collection

Time 10:41
1 Liter Amber Jars 3
40 ml VOA A

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TA-0236.5

Date: 4/14/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 12:25 Time: 13:00

Total Depth Drilled: 36.5 ft Water Clarity Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 206 ft Soluble Iron (6ppm): 1.7 ppm 0.55

Static Water Level (TOP): 18.57 fi Total Iron (6ppmy}: 2 ppm 0.85

Static Water Level (BGS): 16.51 ft Sotuble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

LIC COND Sulfide: 0.09 ppm 0

Dissolved Oxygen: >2 ppm >2

Time: 1230 Manganese (filtered): 0.3 ppm

Drawdown: 0.8787 ft

Flow Rate 129 mli/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

Time: 13:30
FID Headspace: 0
12:42
4.76 OBSERVATIONS | COMMENTS:

107.8 mV  Drawdown: 19.45° - 18.57" = .88

ppm

6.4 ppm  Sample zero - 25% clear / 75% sample water,

uS/mS
156 °C

12:44

TARGET ENVIRONMENTAL SERVICES, INC.

PP
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TA-02-41.5
Date: 4/14/97
SAMPLE DEPTH

Time: 11:41
Total Depth Drilled: 4.5 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 0.65 ft
Static Water Level (TOP): 17.05 ft
Static Water Level (BGS): 164 ft

HYDRAULIC CONDUCTIVITY

Pre-purge Post-purge

Time: 11:42
Drawdown: {
Flow Rate 296

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

11587

1

428

12:08

5.09

90.2

15.9

12:10

ft

mli/min

mv

ppm
uS/ms

COLORMETRIC TESTS

Time: 12:18
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 415  ppm 2.2
Total Iron (6ppm): 5.05 ppm 3.05
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): ppm -
Sulfide: 0.25 ppm 0
Dissolved Oxygen: 2.05 ppm 1.49
Manganese (filtered): 0 ppm

Time:

FID Headspace:

OBSERVATIONS / COMMENTS:

FID flame out - no reading.

GROUNDWATER HEADSPACE TEST

ppm

Sample zero - 25% clear / 75% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TA-02-46.5
Date: 4/14/97
SAMPLE DEPTH COLORMETRIC TESTS
Time: . 14:59 Time: 15:30
Total Depth Drilled: 465 ft Water Clarity cLoOUDY
Pull Back: 2 ft Clear Sample
Screen Extended: 2 ft Zero Zero
Pipe Stick Up Above Surface: 257 ft Soluble Iron (6ppm): >6 ppm >@ ppm
Static Water Level (TOP): 19.83 ft Total Iron (6ppm): >6 ppm >8 ppm
Static Water Level (BGS): 17.16 ft Soluble Iron (12ppm):  >12  ppm 13 ppm
Total Iron (12ppm): >12  ppm >12  ppm
HYDRAULIC CONDUCTIVITY Sulfide: 1143 ppm  0.65 ppm
Dissolved Oxygen: >2 ppm >2 ppm
Time: 15:04 Manganese (filtered): 0 ppm ppm
Drawdown: 1 ft
Flow Rate 56 mbimin GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time: 16:29
FID Headspace: 0 ppm
Time: 15:19
pH: 5.52 OBSERVATIONS! COMMENTS:
red/ox; 668 mv Sample zero - 75% clear / 25% sample water.
Dissolved Oxygen: 6 ppm  Water did not reach static level. very slow recharge.
Conductivity uS/mS
Temperature 162 °C

Sample Collection

Time 14:25
1 Liter Amber Jars 3
40 mi VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 S AT 20:07 FAX 4108820347

Lcoation Number:

TARGET ENVIRO 007

SAMPLEDATA SHEET

TA-03-2%. 5

Dale: Yo1h -2
SAMPLE_DEFTH COLORMETRIC TESTS
Time: /3 30 Time: ' (1) '3
Total Depth Drilied: S ft Water Clarity (:‘Q;m Cread.
Pull Back: e ft Clear . Sample
Screen Mended: X ft Zero Zero
Pipe Stick. Up Above Surface: ~Zle?  ft Soluble Iron (ppm)pgnps” 45 ppm
Static Water Level (TOP): /5.233F Total fron (Bppm): (. 1@  ppm ,¥0  ppm
Static Water Level (BGS): /SV “ Soluble Iron (12ppm): — ppm ppm
Total lron (12ppm): ppm - ppm
HYCONDUCTIVITY Sulfide: (@) opm Q ppm
Dissolved Oxygen: 271+ __ppm ppm
Time: . {337 Manganese (filtered): é____ppm Sppm
Drawdowﬁ: /] ft
Flow Rate ,a"h.‘/ oy Ha.a mimin - GRQUNDWATER_HEADSPACE TEST
FLQW_CELL READINGS Time: fod+
FID Headspace: . L. ppn
Time: /5 S0
pi: v- OBSERVATIONS / COMMENTS:
rediox: 238, mv RRie deo> TeaT - o
Dissolved Oxygen: G.3  ppm i porar Caoere® Sueweis
—— 1503qo  Poresd SO ,
Conductivity YWO  us/ms N o .5 1 36
Temperature: GAa. Q °F 1505.05 & ’ S 2t
/5oy 00 2% 3 15HE 20,39
Sample Collection (S0 00 M ! IS8 19 92"
Time /STR 0 Fohor g3aa ¢Sz 12V
TR0 06 23 45! est2g 19.9
1 Liler Amber Jars 3 /5710 o0 “‘?}, /5y ’2_,5:
40 mi VOA o Witrse ga a2l s3iee /8, 89
R R TR

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/87 SAT 20:07 FAX 4109920347 TARGET ENVIRO @oos

SAMPLE DATA SHEET

Looation Number: 74 -3- 32 s~

Date: of-)O-FF

SAMPLE DEPTH COLORMETRIC TESTS

Time: ER Time: JG. Ly

Total Depth Drilled: 32 PR Water Clarity C_ou

Pull Back: £2 ft Clear Sample

Screen Extended: o ft Zero Zero

Pipe Stick Up Above Surface: . [ (&' R Soluple Iron @ppm): 4-{0  com L0 ppm

Static Water Level (TOP): R 5% Total Iron gppm): 1 55" ppm 25~ ppm

Static Water Level (BGS): (S'.j“ ft Soluble lron (12ppm): - ppm - ppm
Total I on (12ppm): ~  ppm —  ppm

HYDRAULIC CONDUCTIVITY Sulfide: Mo pom B ppm
Dissolved Oxygen:  1.33  ppm | ppm

Time: {0310 Manganese  (filtered); Q ppm " opm

Drawdown: { ft

flow Rate . gg mi/min  GROUNDWATER HEADSPACE TEST

FLOW CFL | READINGS Time: (o4¥
FID Headspace: [q W2, ppm

Time: j622

pH: St OBSERVATIONS / COMMENTS:

red/ox: —fles™ _mv

Dissolved Oxygen: l.¥¢ ppm

Conductivity 20¥ uS/msS

Temperature: G35 °F

Samoie Collection

Time 16 25/
1 Liter Amber Jars 2
40 ml VOA ¥

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:07 FAX 5109920347

Lcoation Number:

vate.

SAMPLE DERTH

Time:
Total Depth Drilled:
Pull Back:

Screen Extended:

TARGET ENVIRO

SAMPLE DATA SHEET

TA-03 =~ 3}.57

ot ~~F3~

0930

3%T
2 ft
oA

Pipe Stick Up Above Surface: R, 13 ft
Static Water Level (TOP): /8 21 ft

Static Water Level (BGS): [ st

HYDRAULIC CONDUCTIVITY
Time: /0. Y2
Drawdown: ( #

Flow Rate /5%m./q90,

ELOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection
Time

1 Liler Amber Jars
40 ml VOA

/AL

3. a8
¢ _ mv
i(p ppin
{7 usims
G5 °F

/ol
_2
_4

COLORMETRIC TESTS

Time: []: (7

Water Clarity Ceaupn
Clear Sample
Zero Zero

Soluble lron (ppm): ?&  ppm _<{</ ppm
Total iron (Bppm): P ppm ST ¢ pPM
Soluble lron (12ppm). £~ ¢  PPM i ppm
Total lron (12pprppd-¥___ 2 5= _ppm
Sulfide: o b ppm :'(.‘.': ppm
PSS oom
Manganese (filtered): ppr

Dissolved Oxygen:

e

J3).3  mi/min GROUNDWATER HEADSPAGE TES T

Tirﬁe: A ""“'i

FID Headspace: (o0 ppmn

OBSERVATIONS / COMMENTS:

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:08 FAX 4108920347

TARGET ENVIRO

SAMPLE DATA SHEET

Lopation Number: 7 n*ﬁs:____&-’_'__
Date: 4~y 43
SAMPLE DEPTH
Time: skl
Total Depth Drilied: 3.5
Pull Barck: > ft
Screen Extended: i~ ft
pipe stick Up Above Surface: 3,{p3~ ft
Static \VWater Level (TOP): [2.45 __ f
Static Water Level (BGS): 1538
HYDRAULIC CONDUCTIVITY
Time: 7022
Drawdown: / ft
Flow Rate ,@uc/{fo s sD
ELOW CELI READINGS
Time: [O.' v/

=
pH: S-S¥
red/ox: 28 v
Dissolved Oxygen: 3 .32 ppm
Conductivity ,3/ us/mS
Temperature: G- °F
Sample Collection
Time ] D : ‘/}
1 Liter Amber Jars g
40 ml VOA g

COLORMETRIC TESTS
Time: /0~ 50
Water Clarity (e @z

Clear Sample

Zero Zero
Soluble lron Bppm): & ppm 3.9  ppm
Total Iron (8ppm): 7 (s ppm  7-¥S ppm
Soluble Iron (12ppm)pgim 4 “To0 ppm

Total Iron (12ppm): fBm3 éﬂlbi'ﬂ" ppm
Sutfide: A ppm Q pom

Dissolved Oxygen: 1.29 ppim I.‘:.-l a opm

angancse (filtered): EEQ

mi/min  GROUNDWATER HEADSPACE TEST

(|43
{to

Time:

FID Headspace:

ppm

OBSERVATIONS / COMMENTS:

TARGET ENVIRONMENTAL SERVICES, INC



04/12/97 S AT 20:08 FAY 4109920347 TARGET ENVIRO @003

SAMPLE DATA SHEET

Leoation Number: 7‘/4-— dj - 43 5

Date: Y= YT
-
SAMPLE DEPTH COLORMETRIC
. = _
Time: {2217 Time: l‘{ (>
Total Depth Drilied: 4d¥. 5 & Water Clarity =
Pull Back: 2 ft Clear .Sample
Screen Extended: . PR it Zero Zero
Pipe Stick Up Above Surface: a-(p) ft Soluble Iron Bppm): 72 (o ppm 792 ppm
Static Water Level (TOP’): . A fl Total Iron (Sppm): Q(a p m Vva
Static Water Level (BGS): \?-5-: ft Soluble Iron (I 2ppm): 782 ppm 7 (X ppm
Total Iron (12ppm): (71 3p m (2.2~ ppm
HYDRAULIC CONDUCTMITY - Sulfide: ppEI— <22 ppm
w»’ T Dissolved Oxygen. 22 . ppm pm
"DMLJ s‘,.-s'/
Time: }X; . 707 X Manganese (tiltcredg@g_ : pm
Drawdawn: fgZi7" ft
Flow Rate _ miimin - GROUNDWATER HEADSPACE TEST
fodl
FLOW CELL READINGS Time: u:. 63
FID Headspace: | ___ppm
Time: / 3 .A'n
pH L5 OBSERVATIONS / COMMENTS:
red/ox 2 mv Eisuicr ey TOT LEVEE
Dissolved Oxygen: 3.3 ppm » gi‘:" M (Tbﬂ}
Canductivity J30 usms M L-—"‘?o 39 "‘"? 2 % 3
. o '
Temperature: (3.f  °F 1 26.57% /0 2935
246.0% \
Sample Collection - 3¢ 1a  2AY
3 Bre | oae S
Time I‘/-'; J 29 3% w as
1 Liter Amier Jars _ .
XL 74 5 3/
40 ml VOA # Z' s ! 393
> 2829 6 A9.7%
&

27,93 \
TARGET ENVIRONMENTAL SERVICES, INC.

!
Samred L2 - 15D Samece dazie FS D Cpunt tInmr~



04/12/97 SAT 20:08 FAX 4109020347 TARGET ENVIRO @002

SAMPLE DATA SHEET

Lcoation Number: T -HE -~ 57.5

Date: o -/1-97~

SAMPLE DEPTH COLORMETRIC TESTS

Time: /9’06 Time: '4"30

Total Depth Drified: 5. 5§ Water Clarity \/Ek. Cesviq

Pull Back: 3 ft Clear = Sample

Screen Extended: 2 ft Zeiv Zero

Pipe Stick Up Above Surface: ol #3 Soluble Iron Gppm)PBity  ppm = (e

Static Water Level (TOP): — 1t Total Iron (Bppm):  _7¢p__pom _ 7@ ppm

Static Water Level (BGS): — ] Soluble Iron (12ppm)PPM.3  ppm 7 . Z.
Total ion(1200M; =12~ ppm lo &

HYDRAULIC CONDUCTIVITY Sulfide: ‘E } ppm

13 ppm

Dissolved Oxygen: > 2~ ppm

Time: \l u‘“ Manganese {filtered): é ppm
-2

Drawdown: zgﬁﬁ

Flow Rate mifmin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: st

FID Headspace: 33 ppm
Time: 4z2
pH: S % OBSERVATIONS | COMMENTS:
red/ox: ~2¥ _mV Dagwe To SAS - po Janx. Reeiies
Dissolved Oxygen: 2.5 ppm Y Pye Ré ll;;h
Conductivity e uS/ms :

" s ".; D s
Temperature: (4‘5 °F \I‘E,5 S ol W Ao F11

A’ .
Samplee ¢ tion Lond TS
-
Time |q~_,_.{ Samp € Zere ~ ASh St
1 Liter Amber Jars % OER = 5%  Ceucin HWEN-.

40 ml VOA | :l

TARGET ENVIRONMENTAL SERVICES, INC
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A

04/12/97 SAT 20:09 FAX 1109920347

TARGET ENVIRO

SAMPLE DATA SWEET

ade

4
Lcoation Number: 77} - W =2l
Date - 5%
SAMPLE DEPTH
Time: /- 00
Total Depth Drilled: & ft
Pufl Back: é,_ ft
Screen Extended: g fi
Pipe Stick Up Above Surface: 2,45 ft
Static Water Level (TOP): 20:% ﬁ ft
Static Water Level (BGS): /805"
HYDRAULIC CONDUCTIVITY
Tine: 237
Drawdown: { ft
FlowRate  oulpf 270min 14,22 mlimin
FLOW CELL READINGS
Time: [40 5—'
pH: 523
red/ox: L mV
DissolvedOxygen: 4,3 pam
Conductivity 207 uS/ms
Temper ature: 60.5

Sample Coliection

Time
1 Liler Amber Jars
40 ml VOA

&:z,f'
3
—

COLORMETRIC TESTS

Time: /‘/-' 24
Water Clarity { :, vl

Clear. Sample

Zero Zero
Soluble lron Gppm): p Y. ¢S ppmp 2.5 m
Total lron (Gppm): 4, 2~ ppm 3 ¥  ppm
Soluble Iron (12ppm):  —~— ppm = ppm
Total Iron {12ppm): =" _ppm w— _ ppm
Sulfide: pron/f

Dissoived Oxygen: ‘72.:-0 ppm
Mangancse  (filteredppn®

GROUNDWATER HEADSPACGE TEST.
Time: (5. %2
FID Headspace: , 2 popm

OBSERVATIONS / COMMENTS:

do1d

Lsrues Veary Duga,

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:09 FAX 4109920347

Lcoation Number: TR -S4~ 3/ !
Dale: j‘-— 7~ Ro
BEMPLE COLORMETRIC TESTS
Time: /R 3Z Time: /5-;07
Total Depth Drilled: 2/ #t Water Clarity Fomr O GH
Pull Back: L, ft Clear Sample
Screen Extended: 2 ft Zero Zero
Pipe Stick Up Above Surface: 35" ft Soluble Iron ®ppm): 2 ¢ ppm 7 & ppm
Static VWater Levei (TOP): — ft fatal iron (6ppm): 7 & ppm 7 & ppm
Static Water Level (BGS): -— # Soluble Iron (12ppm): 4.2  pom 4T  ppm
Total lron (12ppm): 9 .0 ppm 4. 3 ppm
HYDRAULIC CONDUCTIVITY Sulfide: .L{ rpm ppm
Dissolved Oxygen: 22.0  ppm ppm
Time: Mangancse {fillered): Q ppm ' pem
Drawdown: ft
Flow Rate alimin  GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time: /9:23
FID Headspace: 3 ppm
Time: [45— 5~
pH: Xl 4 OBSERVATIONS / COMMENTS:
redfox: =13 myv UacEL Do Nor jzrem S e et
Dissolved Oxygen: -l ppm
Conductivity z&( usSim$ Ve Seta ihsmC it
Temperature: 0f.L % e ’ Farsr
Ao Kpeeus Tpwav e
Sample Collection Do, geapmes A Su féz‘r "
Time ZSDO ) J
1 Liter Amber Jars 3 7'
40 ml VOA 1 ,:’

TARGET ENVIRO

SAMPLE DATA SHEET

TARGET ENVIRONMENTAL SERVICES, INC.

o013



04/12/97 SAT 20:08 FAX 4109920347 TARGET ENVIRO @o12

SAMPLE DATA SHEET

3

Leoation Number: /A - W"' kg

Date: -0 7%

SAMPLE DEPTH . COLORMETRIC TESTS

Time: OO - Time: 03. Y~

Total Depth Drilled: 36 ft Water Clarity Sy Coappw_

Pull Back: A ft Clear Sample
Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above S{rface: .08 f Soluble lron Bppmy: 26 ppm "2 a npm
Static Water Level (TOP): [2057 Totailron (Gppm):  72(p  ppm S5 O ppm

Static Water Level (BGS): {b. 9% _tt Soluble Iron (12ppm): /2.3 __ppm _$°S  ppm
Total lron (12ppm): .m'l.-\i_
HYDRAULIC CONDUGTIVITY Sulfide: »S? _ ppm
Dissoived Oxygen: 2.0 pom
Time: 2:09— Manganese (filtered); Q ppm
Drawdown: { ft
Flow Rale  /4iacf /523 §8.8  mimin GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time: 10-¢5
FID Headspace: ' 8 ppm
Time: §:08
pi: I8 OBSERVATIONS / COMMENTS:
re-d/'ox: —=HA mv Shrne 200 ~ 0% Surs UARC
Dissolved Oxygen: 2.0 ppm oy P
Conductivity 183 uS/ms
Temperature: (0.9 °F STRMIAIT Shnky den Jrg T Dgen.

Sample Collection
Ploe Danves 1amd Gtosws o8 4-4-83

Time 0§ 20 )
T Pl Wf Nrmt

1 Liter Amber Jars = LEFT ONELN\ /

40 ml VOA J

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:08 FAX 4108020347

TARGET ENVIRO

SAMPLE DATA SHEET

Lcoation Number: '774'—@-- 4’
Date: o -0~ 71+
SAMPLE DEPTH

Time: T OB8YS
Total Deptn Dritled: _.o_.ﬂ ft
Pull Back: 2 ft
Screen Extended: - ft

Pipe Stick Up Above Surface: /), /5™ &

Static Water Level (TOP): /K2 it
Static Water Levei (BGS): ) 705t
HYDRAULIC CONDUCTIVITY

Time: 0% 26
Drawdown: / ft
FlowRate (90, {915 NoO. B mimin

FLOW CELL READINGS

P47

Time:

pH: 5“..0

red/ox: ~3%7 mv
Dissulved Oxygen: ./ ppm
Condurtivity /130 uS/mS
Temperature: Ha.-§ °F
Sample Collection

Time & 3o

1 titer Amber Jars 3

40 miVOA o

COLORMETRIC TESTS

Time: q " Y-S—
Water Ciarity Y7 _Coenn

Clear Sample

Zero Zero
Soluble Iron @ppm): 2{, ppm 2({» ppm
Totalron Gppm):  ~7le  pom 7Y pom
Soluble Iron (12ppm): 20 ppm 3’ ppm
Totaliren (120pm):  _ J3 1 epm 54 ppm
Sulfide: S ppm Q ppm

Dissofved Oxygen:  /r 3 ppm

Manganese (fitered): 2 ppm

GROUNGWATER HEADSPACE TEST

ppm
ppm

Time: IO'-"N
FID Heaudspace: K4 ‘f ppm

OBSERVATIONS / COMMENTS;

Prose Deaver o 4-9-%% _ Lers

ovek-oitr To Fuee of JREN .

TARGET ENVIRONMENTAL SERVICES, INC,

o1l



04/12/97 SAT 20:08 FAX 4108820347 TARGETENVIRO @oLo

SAMPLE DATA SHEET

Lcoation Number: Tﬁ-—W" ‘1’ L '

Date: #te> —~%,

SAMPLE DEPTH COLORMETRIC TESTS

Time: 0O:¥Y5 Time: 1[:35%

Total Depth Drilled: [ Water Clarity Sawy Cesvn

Pull Back: -2 ft Clear Sample
Screen Extended: ; ft Zery Zero

Pipe Stick Up Above Surface: Z-,2% ft Soluble Iron Bppm): _2(e ppm @& ppm
Static Water Level (TOP): 1hL5 Total Iron (Bppm):  7{ ppm 7@ ppm

Static Water Level (BGS): =38 Soluble Iron (12ppm);_ 7.0 _ppm 2.9 _ ppm
Total Iron (izppn): L] ppm Lf-ff ppin
HYDRAULIC CONDUCTIVITY Suifide: ;4 ppm 3l ppm
Dissotved Oxygen: 1.1 ppm ppm
Time: /02 Manganese {fitered): _ @ ppm .pom
Drawdown: { ft
Flow Rale tndess _S¥5 mimin  GROUNDWATER HEADSPACE TEST
FLOW GELL READINGS Time: ‘ 12.:2¢
FID Headspace: !.(’) ppm
Time: I(: 23
pH: Seclp 0 TiO OMM SN
red/ox: . 419) my ¥ TS Beryh
Dissolved Oxygen: [-S~_ ppm
Conductivity JO-F  usims SameE Zero — % .ch-,rm d,&-v;a-*?i-
Temperature: @3.] °F 52)5?0 S el UATER.,

Sample Collection

Time 12 s
1 Liter Amber Jars i
40 mfVOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:098 FAX 4109920347

TARGET ENVIRO

SAMPLE DATA SHEET

Leoation Number: 7 H-Bg-

Dale: G4=F - G-

SAMPLE DEPTH COLORMETRIC TESTS
Time: Oi-’ 50 Time:

Total Depth Drilled: 33 fi Water Clarity

Pull Back: 2 ft

Screen Extended: y R ft

Pipe Stick Up Above Surface: ‘2" ft

Static Water Levei (TOP): ulv ft
E-3

Static Water Level (BGS):

HYDRAULIC CONDUCTIVITY

Time:
Drawdown:

Flow Rate

REORINEEL

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

Manganese (filtered):

ft
mi/min  GROUNDWATER HEADSPACGE TEST
Time: N /—
FID Headspace: ppm

RS
AT COMMENTS®
mvV \ - a ”
Daove To SB' = po QAWE , [dnsiiuy
oon Con £ g 7o WP’
usS/ms ‘ 3 U LAED Hone, 70
F Sceeen spewr  dF-4T!

Nt Sanpe be PADA CouetZs™

% Ve Seon ELCHRR -

TARGET ENVIRONMENTAL SERVICES, INC.

@o1s



04/12/97T S AT

20:08 FAX 4109920347

TARGET ENVIRO

SAMPLE DATA SHEET

Lcoation Number: TH-Od - 57’
Date: 4-/10-93
SAMPLE DEPTH
Time: 70 ‘)((?
Total Depih Drilled; 37’ ft
Pull Back: 2 ft
Screen Extended: & it
Pipe Stick Up Above Surface:  &.13 ft
Static Water Level (TOP): d0.57
Static Water Level (BGS): rde
HYDRAULIC CONDUCTIVITY

o
Time: I 25
Drawdown: 2 { ft
Flow Rale o¥¥m¢/ 2933 (02,25 mumin
FLOW CELL READINGS
Time: J! lof-
pH: $-.3
red/ox -2 mv
Dissolved Cxygen: [ % pprm
Conductivity /RS uS/mS
Temperature: O3+  °F
Sambleection
Time / l : ‘/5/
1 Liler Amber Jars 5

40 ml VOA

COLQORMETRIC TESTS

Time: i - S_S‘

Water Clarity Cetwduy
Clear Sample
Zero Zero

Soluble Iron (Bppm): 2P | %f

Total lron (Gppm):
Soluble lron (12ppm)2..2, 5' ppm

Total Iron  (12pprn). /L l ppm 3,(; ppm
.09

Sulfide: ST ppm
Dissolved Oxygen: “ye-© o

Mangancse ({illered): é

GROUNDWATER HEADSPACE TEST

ppm

Time: (2-23
FiD Headspace: ‘fc X

ppm

OBSERVATIONS / COMMENTS:

TARGET ENVIRONMENTAL SERVICES, INC.

@o09



10

of

04/12/97 SAT 20: 07 FAX 4108920347

Lcoatinn Number:

SAMPLE DATA SHEET

TH -/ 5t

Dais. 4-10 -9
SAMPLE DEPTH

Time: I A
Total Depth Driited: S’ it
Pull Back; g ft
Screen Extended: [-= it

Pipe Stick Up Above Surface:
Static Water Levei (TOF):
Static Water Level (BGS):

HYDRAULIC_CONDUCTIVITY

Time:
Deawdown:
Flow Raie 193 ] 30,

FLOW GELL READINGS

Time:

pH:

red/ox:

Dissolved Oxyyen;
Conductivity

Temperature:

Sample Collection

Time
i Liter Amber Jais
40 ml VOA

215

A0 L5

/8.1 ft

/ ]
/ SQ i

(35
S5t

—_(-f 58 mV

(.3 ppm

‘]1{{ usS/ms
(gfl. [ °F

(35%

i

TARGET ENVIRO @008
COLORMETRICTESTS
Time: 5‘-&0(
Wale Clarity ( ;I:ﬂ My

Clear Sample

Zero Zero
Soluble Iron Bppm):p2 (, p m "l«(,,fppm
Totai iron Bppm): 2 (s ppm S-0 ppm
Soluble Iron_(t20pm): G, Q) pom ;. § ppm
Totai fion (12ppm): @, S ppm J&Z ppm
Sulfide: “_-[ﬁ ppm
Dissoived Oxygen:  / 93 ppm
Manganese {fillered): g om
GROUNDWATER HEADSFACE TEST
Time ")' S
FiD Readspace @oO. ppm

Samii Zee - % (sent SO07, Share

TARGET ENVIRONMENTAL SERVICES, INC."



Data sheet

Lcoation Number: TA-05-24

Date: 4/22/ 97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 1040 Time: 11:08

Total Depth Drilled: 24 ft Water Clarity Semi-clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 217  ft Soluble Iron (6ppm): 4.4 ppm 2.25

Static Water Level (TOP): 1593  ft Total Iron (6ppm): 4.4  ppm 2.3

Static Water Level (BGS): 13.76  ft Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.24  ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 10:45 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 34  ml/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

Time: 12:23
FID Headspace: 0
10:59
4.91 OBSERVATIONS / COMMENTS:

206 mV Slow recharge, water not at static level.

ppm

72* ppm  Pumped probe dry during sampling.

ppm
ppm
ppm
ppm
ppm
ppm
ppm

373  uS/mS * - D.O. reading taken after pumping probe dry. Air

62.5 °F in sample line.
Water has a whitish color.

Sample zero 100% sample water.

11:02

TARGET ENVIRONMENTAL SERVICES, INC.



Data sheet

Lcoation Number: TA-05-29

Date: 4/22/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 11:18 Time: 11:35

Total Depth Dirilled: 29 ft Water Clarity Semi-clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 121 ft Soluble Iron (6ppm): 3.55 ppm 2.1

Static Water Level (TOP): 15.69 ft Total Iron (ppm): 4.1 ppm 2.75

Static Water Level (BGS): 1448 ft Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.14  ppm 0
Dissolved Oxygen: > ppm *

Time: 11:21 Manganese (filtered): 0 ppm

Drawdown: 1 ft ‘

Flow Rate 33 mi/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars

40 ml VOA

Time: 12:25
FID Headspace: __ 02
11:30
5.58 OBSERVATIONS / COMMENTS:

174 mV Slow recharge, water not at static level.

ppm

9.8* ppm  Pumped probe dry during sampling.

ppm
ppm
ppm
ppm
ppm
ppm
ppm

295 uS/mS * - D.O. reading taken after pumping probe dry. Air

639 °F in sample line.

Sample zero 100% sample water.

11:32

TARGET ENVIRONMENTAL SERVICES. INC.



Data sheet

Lcoation Number: TA-05-34

Date: 4/22/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 13:36 Time: 14:01

Total Depth Drilled: 4t Water Clarity Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 029 ft Soluble Iron (6ppm): 4.6 ppm 1.25 ppm

Static Water Level (TOP): 13.48 ft Total Iron (6ppm): 485 ppm 1.5 ppm

Static Water Level (BGS): 1319 ft Soluble Iron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Suffide: . 0.37  ppm 0 ppm
Dissolved Oxygen: 1.26  ppm 0.38 ppm

Time: 13:40 Manganese (filtered): 0 ppm ppm

Drawdown: { ft

Flow Rate 154  mi/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 14:43
FID Headspace: 02 ppm

Time: 13:54

pH: 4.39 OBSERVATIONS / COMMENTS:

fed/ox: -96 mvV Sample zero 100% sample water.

Dissolved Oxygen: 56 ppm

Conductivity 122 uS/mS

Temperature: 66.5 °F

Sample Collection

Time 13:56
1 Liter Amber Jars 3
40 m! VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Data sheet

Lcoation Number: TA-05-39
Date: 4/22/97
SAMPLE DEPTH
Time: 13:42
Total Depth Drilled: 39 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 031 ft
Static Water Level (TOP): 13.67 ft
Static Water Level (BGS): 13.36 ft
HYDRAULIC CONDUCTIVITY
Time: 13:48
Drawdown: 1 ft
Flow Rate 188 mi/min
FLOW CELL READINGS

, Time: 14:08
pH: 4.63
red/ox: 263 mvVv
Dissolved Oxygen: ¢l ppm
Conductivity 117 uS/mS
Temperature: 66.3 °F
Sample Collection
Time 14:10
1 Liter Amber Jars K]
40 ml VOA 4

COLORMETRIC TESTS

Time: 14:20
Water Clarity Cloudy
Clear Sample
Zero Zero
Soluble lron (6ppm): 4.1 ppm 1.2
Total Iron (Bppm): 4.55 ppm 1.6
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.36 ppm 0
Dissolved Oxygen: 1.73  ppm 0.87

Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST
Time: 14.45
FID Headspace: 0.8 ppm

OBSERVATIONS / COMMENTS:

Sample zero 100% sample water,

TARGET ENVIRONMENTAL SERVICES, INC.
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Data sheet

Lcoation Number: TA-05-44

Date: 4/22/197

SAMPLE DEPTH COLORMETRIC TESTS

Time: 15:12 Time: 15:33

Total Depth Drilled: 44 ft Water Clarity Semi-clear

Pull Back: 2 Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 225 ft Soluble Iron (6ppm): 1.85 ppm 0.7

Static Water Level (TOP): 16 ft Total Iron (6ppm): 21 ppm 0.85

Static Water Level (BGS): 13.75 fi Soluble Iron (12ppm). - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: cl12  ppm 0
Dissolved Oxygen: 0.77  ppm 0.42

Time: 15.16 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 690  mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

15:24
4.37

0.2

96.8
67.1

15:26

Time: 16:45
FID Headspace: 0 ppm

OBSERVATIONS / COMMENTS:

mV  Sample zero 100% sample water.
ppm

uS/mS

°F

TARGET ENVIRONMENTAL SERVICES, INC.
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Lcoation Number: TA-05-49

Data sheet

Date: 4/221971

SAMPLE DEPTH

Time: 16:30
Total Depth Drilled: 49 ft
Pull Back: 3
Screen Extended: 3 ft

Pipe Stick Up Above Surface:
Static Water Level (TOP):
Static Water Level (BGS):

HYDRAULIC CONDUCTIVITY

Time:
Drawdown:

Flow Rate

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

ft

mkmin

mv
ppm

COLORMETRIC TESTS

Time:
Water Clarity

Clear Sample

Zero Zero
Soluble Iron (6ppm): ppm ppm
Total Iron (6ppm): ppm ppm
Soluble Iron (12ppm): ppm sppm
Total Iron (12ppm): ppm ppm
Sulfide: ppm ppm
Dissolved Oxygen: ppm ppm
Manganese (filtered): ppm ppm

GROUNDWATER HEADSPACE TEST

Time:

FID Headspace: ppm

OBSERVATIONS / COMMENTS:

Next to no recharge. Pulled back an extra 1 foot.

Waited 1.5 hours - water recharged to only 27 feet.

uS/mS Attempted to collect samples - pumped water down to

°F

level beyond pumps capability after collecting only
50 - 100 ml.

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TA-06-23
Date: 4/21/97
SAMPLE DEPTH ' COLORMETRIC TESTS
Time: 1110 Time: ‘ 11:40
Total Depth Drilled: 23 Water Clarity Crystal Clear
Pull Back: 2 ft Clear Sample
Screen Extended: 2 ft Zero Zero
Pipe Stick Up Above Surface: 318  ft Soluble Iron (6ppm): 065 ppm 0.05 ppm
Static Water Level (TOP): 1567 ft Total Iron (6ppm): 0.65 ppm 0.05 ppm
Static Water Level (BGS): 1249 ft Soluble lron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm
HYDRAULIC CONDUCTIVITY Sulfide: 0 ppm 0 ppm
Dissolved Oxygen: >2 ppm >2 ppm
Time: 11:15 Manganese (filtered): 0 ppm ppm
Drawdown: 1 ft
Flow Rate 126 mlimin GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time: 13:03
FID Headspace: 0 ppm
Time: 11:24
pH: __462 OBSERVATIONS /COMMENTS:
red/ox: 178 __mV  On first attempt - broke pipe, left 3 rods, 1 screen,
Dissolved Oxygen: 5.8 ppm 1 point holder in ground. Three failed attempts to
Conductivity 228  uS/mS retrieve.
Temperature: 622 °F Sample zero 100% sample water,

Sample Collection

Time 11:26
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TA-06-28

Date: 4/21/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 12:05 Time: 12:33

Total Depth Drilled: 28 ft Water Clarity Semi-Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 21 ft Soluble Iron (6ppm): 1.85 ppm 0.15

Static Water Level (TOP): 14,55 ft Total Iron (6ppm): 2 ppm 0.4

Static Water Level (BGS): 12.45 ft Solubte Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDBUCTIVITY Sulfide: 011 ppm 0
Dissolved Oxygen: >2 ppm 2..02

Time: 12,12 Manganese (filtered): 0 ppm

Drawdown: | ft

Flow Rate §82.8 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:
pH:
red/ox:

Dissolved Oxygen:

Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

Time: 13:05
FID Headspace: 0.2
12:25 '
472 OBSERVATIONS / COMMENTS:
129 mV  Sample zero 100% sample water.
27  ppm
264  uS/mS
64.3 °F
12:23
3
4

TARGET ENVIRONMENTAL SERVICES, INC.
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Sample Data Sheet

Lcoation Number: TA-06-33

Date: 4/21/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 14:27 Time: 14:58

Total Depth Drilled: 33 ft Water Clarity Semi-Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 1147 ft Soluble Iron (6ppm): 2.85 pprﬁ 0.55 ppm

Static Water Level (TOP): 13.59 ft Total Iron (6ppm): 3.55 ppm 1.25 ppm

Static Water Level (BGS): 1242 fl Soluble Iron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.22 ppm 0 ppm
Dissolved Oxygen: 1.88 ppm 1.1 ppm

Time: 14:35 Manganese (filtered): 0 ppm ppm

Drawdown: 1 ft

Flow Rate 152 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 16:00
FID Headspace: 22 ppm

Time: 14:48

pH: 5.1 OBSERVATIONS /COMMENTS:

red/ox: 440 mV  -Sample zero 100% sample water.

Dissolved Oxygen: 04 ppm

Conductivity 70.9 uS/mS

Temperature: 644 °F

Sample Collection

Time 14:50
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Lcoation Number:

TA-06-38

Sample Data Sheet

Date:

4/21/97

SAMPLE DEPTH

Time:

Total Depth Drilled:

Pull Back:

Screen Extended:

Pipe Stick Up Above Surface:
Static Water Level (TOP):
Static Water Level (BGS):

HYDRAULIC CONDUCTIVITY

Time:
Drawdown:

Flow Rate

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

14:20
—_—

38

237

14.76

12.39

14:52

68

COLORMETRIC TESTS

15.24

5.2

=312

157

64.3

15:26

Time: 15:32
ft Water Clarity Semi-Clear
ft Clear Sample
ft Zero Zero
ft Soluble Iron (6ppm): >6 ppm 4.35
ft Total Iron Gppm): >6 ppm 4.7
ft Soluble Iron (12ppm): 7 ppm 0
Total Iron (12ppm): 1.5 ppm 0.6
Sulfide: 031 ppm Q
Dissolved Oxygen: 0.68 ppm 0
Manganese (filtered): 0 ppm
ft
ml/min GROUNDWATER HEADSPACE TEST
Time: 16:01
FID Headspace: 10 ppm
OBSERVATIONS/COMMENTS:
mv Sample zero 100% sample water.
ppm
uS/mS
°F

TARGET ENVIRONMENTAL SERVICES, INC
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Data sheet

Lcoation Number: TA-06-43

Date: 4/22/87

SAMPLE DEPTH COLORMETRIC TESTS

Time: 7:45 Time: 8:45

Total Depth Drilled: 43 ft Water Clarity Crystal Clear

Pull Back: - 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 3.17 ft Soluble Iron (6ppm): 21 ppm 16  ppm

Static Water Level (TOP): 15. 67 ft Total Iron (6ppm): 2.05 ppm 1.7 ppm

Static Water Level (BGS): 12.5 ft Soluble Iron (12ppm): - ppm - ppm
Total fron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0  ppm 0  ppm
Dissolved Oxygen: 0.22 ppm 0.1 ppm

Time: 7.47 Manganese (filtered): 0 ppm ppm

Drawdown: 1 ft

Flow Rate 93  mlimin GROUNDWATER HEAOSPACE TEST

FLOW CELL READINGS Time: ° B:12
FID Headspace: 14 ppm

Time: 8:24

pH: 491 OBSERVATIONS / COMMENTS:

red/ox: 447  mV  Installed probe on 4-21-97. Left overnight to recharge.

Dissolved Oxygen: 25 ppm Sample zero - 100% sample water.

Conductivity 153  uS/mS

Temperature: 64.6 °F

Sample Collection

Time 8:26

1 Liter Amber Jars

40 mlVOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Data sheet

Lcoation Number: TA-06-48
Date: ’ 4/22/97
SAMPLE DEPTH COLORMETRIC TESTS
Time: 7.40 Time: 8:21
Total Depth Drilled: 48 ft Water Clarity Cloudy
Pull Back: 2 ft Clear Sample
Screen Extended: 2 ft Zero Zero
Pipe Stick Up Above Surface: 223 ft Soluble Iron (6ppm): >8 ppm >6 ppm
Static Water Level (TOP): 14,95 ft Total Iron (6ppm): 36 ppm __>6 ppm
Static Water Level (BGS): 1272 ft Soluble Iron (12ppm):  >12  ppm 6.1 ppm
-Tota! Iron (12ppm): >12  ppm 741 ppm
HYDRAULIC CONDUCTIVITY Sulfide: 0.46 ppm 0 ppm
Dissolved Oxygen: 1.56  ppm 0.37  ppm
Time: 7:54 Manganese (filtered): 0 ppm ppm
Drawdown: 1 ft
Flow Rate 55 mi/min u ES
FLOW CELL READINGS Time: 8:11
FID Headspace: 16 ppm
Time: 8:08
pH: 5.06 OBSERVATIONS | COMMENTS:
red/ox: 428 mV Installed probe on 4-21-97. Left overnight to redcharge.
Dissolved Oxygen: 0 ppm  Sample zero. 25% clear water, 75% sample water.
Conductivity 151 uS/mS
Temperature: 643 °F

Sample Collection

Time ‘ 8:10
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/87 SAT 20:10 FAX 4109920347

TARGETENVIRO

SAMPLE DATA SHEET

g3~ 30

Lcoation Number: 7T#4 -

Date: 4~&- 93~

SAMPL ¥ DEPTH COLORMETRIC TESTS

Time: [4:/0 Time: 150 s~

Total Depth Drilled: 20 ft Water Clarity CouEit.

Pull Back: 2. ft Clear Sample

Screen Extended: yA ft Zeww Zero

Pipe Stick Up Above Surface: 23 ft Soluble tron @Bppm): 92:"55' ppm ‘ ppm

Static Water Level (TOP): 14657 ¢ Total Iron (6opm):  2-5 ppm ppm

Static Weter Level (BGS): /13.38 Soluble Iron (12ppm): = ppm | ppm
Tatal Iron {12ppm): - ppm ppm

HYDRAULIC CONDUCTIVITY Soluble Iron Bppm): _“—  ppm ppm
Totai lron (Gppr): . == _ppm ____ppm

Time: TER Soluble Iron (12ppm):_~=~  ppm ppm

Dravcduwn: [ # Total Iron (12ppm): _——  ppm ___ ppm

Flow Rate 305.,4  mimin  Sulfide: porfs ] ppm
Dissolved Oxygen: 7 2.8 ppm ppm

FLOW CELL READINGS Manganese (filtered): é ppm ppm

Time: (453 GROUNDWATER HEADSPACE TEST

pH: 4 -"H

red/ox: —j mv Time: { SY3S™

Dissoived Oxygen: T+l ppm  FID Headspace: ) Y ppm

Conductivity ]D‘_-_} uS/ms

Temperature: (o.0 F QBSERYVATIONS / COMMENTS:

Samplaon

Time 4 5%

1 Liter Amber Jars k)

40 m! VOA 4

TARGET ENVIRONMENTAL SERVICES. INC.

@o1s



04/12/87 SAT 20:10 FAX 4109920347

Leoation Number:
Dale:

SAMPLE

Time:

Total Depth Drilled:

Pull Back:
Screw Extended:

TARGET ENVIRO

SAMPLE DATA SHEET

TA-HF 35

Y-£-92
A%
25 #
= ft
2 ft

Pipe Stick Up Above Surface: 2.1 ft

Static Water Level (TOP): T+t
Static Water Level (BGS): 4.4 ft
HYDRAULIC CONDUCTIVITY

Time: 1453
Drawdown; { ft
Flow Rate (8%, 7 mimin
FLOW CELL READINGS

Time: |81

pH: 3‘ ?Z)

red/ox: - I mv
Dissoived Oxygen: |, j opm
Condurtivity 9.1 usims
Temperature; (o °F
Sample Collection

Time | 5.9»:5

1 Liter Amber Jars g

40 m| YOA '_-t

COLORMETRIC TESTS

“time: / 5 53
Water Clarity C,Le‘aw_._

Clear Sample

Zeru Zero
Soluble lron (8ppm): p{ .O§ m ppm
‘Total Iron (&ppm): XK. ppm ppmn
Soluble Iran (12ppm): ~—=~ ppm ppm
Total Iron (12ppm): — _ ppm ppm
Soluble Iron (Sppm): ™~ ppm ppm
Total Iron (Gppm): — ppm ppm
Soluble lron (120pm); ppm ppm
Total Iron {i2ppm): —_— ppm ppm
Sulfide: i ppm ppm
Dissuived Oxygen: | ppm ppm
Manganese {filtered): pom ppm
GROUNDWATER HEADSPACE TEST
Time: No 100
FID Headspace: a 8 ppm

VATI

MENTS:

TARGET ENVIRONMENTAL SERVICES. INC.

do18



04/12/87 SAT 20:10 FAX 4109920347 TARGETENVIRO @o17

SAMPLE DATA SHEET

Lcoation Number: 7-"4 - d *- ¢/0

Date: Y-8-97

SAMPLE DEPTH COLORMETRICTESTS

Time: {00 Time: o 39

Total Depth Drilled; 40 ft Water Clarity CLzAn,

Pull Bask: 2 ft Clear Sample

Screen Extended: 2 ft Zeio Zero

Pipe Stick UP Above Surface: ) a5 f Soluble Iron Bppm): 4.‘ ppm .9 ppm

Static Water Level (TOP): -2 Totatiron Gppm): .8 p p m NS pom

Static Water Level (BGS): [ﬁ.(‘)S’ ft Soluble Iron (12ppm): e ppm ~=—=  ppm
Totai iron {12ppm): - - __ppm T ppm

HYDRAULIC CONDUCTIVITY Soluble Iron (8ppm): - - pom  —™  pom
Total ron {Bppmj: ——  ppIm = ppm

Time: (.22 Soluble Iron (12ppm): == pom  — ppm

Drawdown: ] ft Totai lron (12ppm): ~—  ppn =  ppm

Flaw Rate 38/.2 _miimin  Sulfide: .4 ppm Tos Beiewt” ppm
Dissolved Oxygen: . Y pom ——  ppm

ELOW CELL READINGS Manganese {filteredppn®? ——— ppm

Time: e3> GROUNDWATER HEADSPACE TEST

pH: <. U

red/ox: S mv Time: [F:/D

Dissoived Oxygen: " ).%.  ppm FID Headspace: /2 _ ppm

Conductivity IO  usims

Temperature: L. © °F OBSERVATIONS / COMMENTS:

Sample Collection

Time ‘(e 32
1 Liter Amber Jars 5
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:08 FAX 4109920347

TARGET ENVIRO

SAMPLE DATA SHEET

Leoation Number: 774 "'Q’:?*' ‘7’5—.

Date: HYaF G . G

SAMPLE COLORMETRIC TESTS

Time: Kn {®] Time: O 3

Total Depth Driiled: QS’ ft Water Clarity M Crassie

Pull Back: 2 ft Clear Sample

Screen Extended: 2. ft Zero Zero

Pipe Stick Up Above Surface: “3.L3 ft Soluble Iran ppm): 5. ppm 245 ppm

Static VWater Level [TOP): (4T Total Iron (6ppm): 2@, Sppom _p m

Static Water Level (BGS): M-y Soluble Iron (12ppm):; ppm ppm
Total Iron (12ppm): “— _ ppm ppm

HYDRAULIC CONDUCTIVITY. Sulfide: L2 ppm PoBaeHT,
Dissolved Oxygen: ,? ppm pm

Time: ﬂ :H‘V’ Manganese (fitered).p g

Drawdown: J ft

FlowRate  jiSac/o8s /#8- miimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: {30
FID Headspace: 4,0  ppm

Time: [0 07

pH: 5.5 OBSERVATIONS / COMMENTS:

red/ox: :ﬁ& myv

Dissulved Oxygen: / . ppm

Conductivity 6./ usims

Temperature: @a, 5 °

Sample Collection

Time /O

1 Liter Amber Jars 5

40 ml VOA j

TARGET ENVIRONMENTAL SERVICES, INC.

@o1e



04/12/97 SAT 20:17 FAX 4109320347

TARGET ENVIRO

SAMPLE! DATA SHEET

Leoation Number: —r'q - d?‘ 28

Date: =/~ 33~

SAMPLE DEPTH COLORMETRIC TESTS

Date: 4""")3’ Time: ('3 :5D

Time: [[fe0 Water Clarity Qﬂn.

Total Depth Drilled: 28  #  Soluble Iron (0Gppmunfitered): 2.2F  m

Pull Back: 2- ft Total Iron (0-8ppm/un-filtered): . 33 ppm

Screen Exiended: A ft Soluble Iron (0-12ppm/un-filtered): ~——=  ppm

Pipe Stick Up Above Surface: _ 2.,3! f  Total Iron (0-120pmrun-filtered): —  ppm

Static Water Level (TOP): !! g@j: ft Soluble Iron (0-Bppm/filtered): =¥  ppm

Static Water Level (BGS): (2.9 n Total iron (0-8ppm/filtered): - ppm
Soluble Iron (0-12ppmifilttered): — ppm

HYDRAULIC CONDUCTIVITY Total iron (0-1 2ppm/fittered): —— ppm
Sulfide (un-filtered): Qs ppm

Drawdown: | fi Sulfide (filtered): - ppm

Time: \31.0 Dissolved Oxygen: >R Dppm

FlowRate 84 m0{30g miiéafManganese (filtered): ppm

FLOW CELL READINGS GROUNDW, TEST

Time: 13:49 Time; /430

pH: S a8 FID Headspace: Q ppm

red/ox: 43 mV

Dissolved Oxygen: +9 wF PPN

Conductivity 234 o /4.5/ md

Temperature: (os.o °F

Sample Collection

Time ‘3 "S—

1 Liter Amber Jars K

40 ml VOA f_f‘

TARGET ENVIRONMENTAL SERVICES, INC.

@020



04/12/97 SAT 20:17 FAX 4109920347 TARGET ENVIRO

SAMPLE DATA SHEET

Lcoation Number: TA - ¢8 - 33'

Date: ¢-1-4%

SAMPLE REPTH coL TESTS

Date: t-H -'EF'!" Time: {87 58

Time: /SO0 Water Clarity M

Total Depth Drilied: K] ft Soluble Iron (0-8ppm/un-fittered):p_ of. (» m

Pull Back:

Screen Extended:

Pipe Stick Up Above Surface:
Static Water Level (TOP):
static Water Level (BGS):

HYRRAULIC CONDUCTIVITY.

Drawdown:
Time: -

 Flow Rate /aé’n..//gos

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature;
ectio
Time

1 Liter Amber Jars
40'mi VOA

22 ft Total iron (0-6ppm/un-filtered): 2.3 ppm
22 fi Soluble Iron (0-12ppmiunfittered): ——~ ppm

% Total fron (0-12ppm/un-fitered):  ————  ppm

IS'.Iff ft Soluble Iron (0-8ppm/filtered): ————OOM
'l"_f ft Total tron (0-Eppm/fitered): = ___ppm
Soluble lron (0-12ppm/filtered): o= DDM
Total Iron (0-12ppm/filtered): = ppm

Sulfide (un-filtered): Q ppm
l ft Sulfide (filtered): e )|

1Y35 DissolvedOxygen: &0 ppm
miS9.,anganese (filtered): é ppm

GROUNDWATER HEADSPACE TEST

1S¥F Time: v 8

4,43 FID Headspace: g ppr
3F v

§ s B [P m
__é’ﬁ__ﬂ"‘/oﬁ'/ns
54 °F
{57 §0
3

4

TARGET ENVIRONMENTAL SERVICES, INC.

@o1a



04/12/97 SAT 20:18 FAX 4109920347 TARGET ENVIRO

SAMPLE DATA SHEET

Leoation Number: .T‘A - m - é&

Date: L*_&: ]y

SAMPLE DEPTH COLORMETRIC TESTS

Date: J- L-92- Time: {(-.\5

Time: o840 Water Clarity Seru-Locan.

Total Depth Drilled: 33 ft Soluble lron (0-8ppm/un-filtered): ;3.45‘ ppm

Pull Back: o ft Total iron (0-8ppm/un-filtered): 2 s ppm

Screen Extended: o ft Soluble Iron (0-] 2ppm/un-fitered): —— ppm

Pipe Stick Up Above Surface: v 31 it Total fron (0-12ppm/un-filtered): - ppm

Static Water Level (TOF): (4.33 Soluble lron (0-6ppmifitierad): o ppm

Static Water Level (BGS): 4. b2 Total lron (0-6ppm/fiftered): —— ppm
Soluble Iron (0-12ppmifiltered): — ppm

HYDRAULIC CONDUCTIVITY Total Iron (0~1 2ppm/filtered): ——  ppm
Sulfide (un-fittered): Al ppm

Drawdown: l ft Sulfide (filtered): ——— ppm

Time: (19:40 Dissolved Oxygen: 13 ppm

Flow Rate 23%m.| ROs miffi9.S nganese (filtered): pem 4

FLOW CELL R INGS GROUNDWATER HEADSPACE TEST

Time: {0 O_‘i Time: [0:93

pH: Y FID Headspace: Q ppm
red/ox: - 50 oV

Dissotved Oxygen: [ lo e PP

Conductivity 25l pem pm S/mS

Temperature: LS4 °F

Sample Collection

Time 10: (D

1 Liter Amber Jars 3
40 ml VOA ﬂ

TARGET ENVIRONMENTAL SERVICES, INC.

@018



04/12/97 SAT 20:16 FAX 4109920347 TARGET ENVIRO @o1?

SAMPLE DATA SHEET

Leoation Number | A~D R~ 43

Date: _4-2-93

SAMPLE DEPTH COLORMETRIC TESTS

Date: t—l-g -4 Time: 12:20

Time: /[: 00 Water Clarity Ceean

Total Depth Drilled: 4 . Soluble Iron (0-Bppm/unfittered): &2-1) I~ ppm

Pull Back: 2 ft Total Iron (0-6ppmiun-fitered): _a-43- ppm

Screen Extended: /s S ft Soluble tron (0-12ppm/un-fitered): ——v ppm

Pipe Stick Up Above Surface; 2.14 ft Total Iron (01 2ppm/un-filtered): —_— ppm

Static Water Level (TOF): 3. j2. # Soluble Iron (0-8ppm/filtered): — ppm

Static Water Level (BGS): 15.98 1 Total Iron (0-8ppm/iltered): —— ppm
Soluble Iron (0-12ppm/filtered): —— ppm

HYDRAULIC CONDUCTIVITY Total Iron (0-1 2ppm/filtered): - ppm
Sulfide (un-filtered): Xel) ppm

Drawdown: l ft Sulfide (filtered): —— ppm

Time: . |{: S0 Dissolved Oxygen: ¢ ppm

Flow Rate LerMl_/t&,g ©8.4  mimin Manganese (filtered): ppm Q

FLOW CELL READINGS GROUN HEADSPACE TEST

Time: L2 Time: [2SD

pH: b.obo FID Headspace: g ppm

red/ax: 20 mV

Dissolved Oxygen: S gx pfm

Conductivity =00 WMS/MS

Temperature: ) 3.0 °F

Sample Gollection

Time lad:tl

1 Liter Amber Jars K

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:18 FAX 4109920347

TARGET ENVIRO

SAMPLE DATA SHEET

L.coation Number: TA-08-43
Date: 4.2 .a%
SAMPLE DEPTH COLORMETRIC TESTS
Time: 184S Time: \335-
Toiai Depih Drilied: 43 it Water Clarily WEAL
Pull Back: 2 A Soluble Iron (0-6ppmiun-fitered): 1. 55~ ppm
Screen Extended: 2 it Totai iron {U-Bpmniun-fitered): [ 4s ppIm
Pipe Stick Up Above Surface: 2.4 It Soluble Iron (0-12ppm/un-fitered: _ ——  ppm
Static; VWaler Levei (TOP): _lofy2 Totai ron (0-12ppmiun-fiiered): - ppm
Static water Level (BGS): 13-88 Soluble iron (0-8ppm/filtered): ~ __ ppm
Total iron {O-Bppmifijiere); -— ppm
HYDRAULIC CONDUCTIVITY Soluble Iron (0-12ppm/fittered): — ppm
Tolai {ron {U-12ppmifiitered): ppm
Drawdown: L85 & Sulfide (un-fitteved): , Of ppm
Time: 1Hoo Suifide (filtered): —_— ppm
Flaw Rate HeH . 2. mi/min Dissolved Oxygen: {. 5%  _pom
Manganese {filiered): é ppm
FLOW CELL READINGS
GROUNDWATER HEADSPACE rest
Time: o
pH: $.55 _ Time: /3. /0
redfox: 1.3 mVY  FID Headspace: L4 ppm

Dissolved Oxyyen:
Conductivity

ol 3
Temperature:

08| °F

Sampie Coliection

Time

(4:29
—3
4

i Liler Amber Jars
40 ml VOA

HE PP
9% mmmS/ms

TARGET ENVIRONMENTAL SERVICES, INC.

@o1e



Sample Data Sheet

Lcoation Number: T-4-09-28

Date: 4/28/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 15:21 Time: 15:48

Total Depth Drilled: 28 Water Clarity Crystal Clear

Pull Back: 2 Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 2.1 ft Soluble Iron (6ppm): 0.65 ppm 0.25

Static Water Level (TOP): 16. 3 ft Total lron (6ppm): 1.1 ppm 0.7

Static Water Level (BGS): 14.2 fi Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0 ppm Q
Dissolved Oxygen: 118  ppm 1.06

Time: 15:24 Manganese (filtered): 0.3 ppm

Drawdown: 1 ft

Flow Rate 50 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 16:30
FI D Headspace: 1.1 ppm

Time: 15:37

pH: 5.17 OBSERVATIONS! COMMENTS:

red/ox: 921 mv Pumped dry during purging.

Dissolved Oxygen: 2.4 ppm  Sample zero - 100% sample water.

Conductivity 243  uS/mS

Temperature: 65 °F

Sample Collection

Time 15:39

1 Liter Amber Jars 3

40 mVOA 4

TARGET ENVIRONMENTAL SERVICES. INC.

ppm
ppm
ppm
ppm
ppm
ppmM
ppm



Sample Data Sheet

Lcoation Number: TA-09-33

Date: 4/28/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 15:30 Time: 16:09

Total Depth Drilled: 33 ft Water Clarity Crystal Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 123 ft Soluble Iron (6ppm): 0.4 ppm 0.1 ppm

Static Water Level (TOP): 14.66 ft Total Iron (6ppm): 04 ppm 0.2 ppm

Static Water Level (BGS): 1343 Soluble Iron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0 ppm 0 ppm
Dissolved Oxygen: 0.77 _ppm 0.71  ppm

Time: 15:35 Manganese (filtered): 0 ppm ppm

Drawdown: 1 ft

Flow Rate 60  mimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 16:33
FiD Headspace: 6.2 ppm

Time: 15:58

pH: 4.93 OBSERVATIONS / COMMENTS:

red/ox: 111 mvV Sample zero - 100% sample water,

Dissolved Oxygen: 1.8  ppm

Conductivity 153  uS/mS

Temperature: 644 °F

Sample Collection

TFime 16:00
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample

Lcoation Number: TA-09-38
Date: 4/29/97
SAMPLE DEPTH

Time: 8:22

Total Depth Drilled: 38 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 031 fi
Static Water Level (TOP): 13.14 ft
Static Water Level (BGS): 1283 fi
HYDRAULIC CONDUCTIVITY

Time: a:22
Drawdown: { ft
Flow Rate 400  mi/min
FLOW CELL READINGS

Time: 8:40

pH: 4.9

red/ox: 92 mv
Dissolved Oxygen: 0.5 ppm
Conductivity 33.2  uSImS
Temperature: 63.7 °F
Sample Collection

Time 842

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 8:50
Water Clarity Crystal Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 0.5 ppm 0.7
Total Iron (6ppm): 1.65 ppm 1.7
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 011  ppm 0
Dissolved Oxygen: 0.94 ppm 0.7
Manganesé (filtered): 0 ppm
GROUNDWATER HEADSPACE TEST
Time: 10:25
FID Headspace: 3.9 ppm

OBSERVATIONS / COMMENTS:

Sample zero - 100% sample water,

Installed on 4-28-97.

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppn
ppm
ppm
ppm
ppm



Sample

Data Sheet

COLORMETRIC TESTS

Time: 9:52
Water Clarity Cloudy
Clear Sample
Zero Zero
Soluble Iron (6ppm): 405 ppm 1.55
Total Iron (Bppm): 4.45 ppm 1.9
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.26 ppm 0
Dissolved Oxygen: 0.99 ppm 0.27
Manganese (filtered): O ppm

GROUNDWATER HEADSPACE TEST

Time:

FID Headspace: 0.3

OBSERVATIONS / COMMENTS:

10:27

ppm

Sample zero - 100% sample water,

Installed on 4-28-97.

uS/mS Very slow recharge.

Lcoation Number: TA-09-43
Date: 4/29/97
SAMPLE DEPTH

Time: 0.495833
Total Depth Drilled: 43 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: in
Static Water Level (TOP): 1514 ft
Static Water Level (BGS): 1193 fi
HYDRAULIC CONDUCTIVITY

Time: 9:22
Drawdown: i ft
Flow Rate 8 mlimin
FLOW CELL READINGS

Time: 9:44

pH: 5.57
red/ox: 142 mv
Dissolved Oxygen: 0 ppm
Conductivity 20.7
Temperature: 628 °F
Sample Collection

Time 9:46

1 Liter Amber Jars 3

40 ml VOA a

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TA-09-48

Date: 4/29/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 10:12 Time: 10:51

Total Depth Drilled: 48 ft Water Clarity Cloudy

Pull Back: 3 ft Clear Sample

Screen Extended: 3 ft Zero Zero

Pipe Stick Up Above Surface: 3125 ft Soluble Iron (6ppm): >8 ppm >6

Static Water Level (TOP): 221 * ft Total Iron (Eppm): >6 ppm >6

Static Water Level (BGS): ft Soluble Iron (12ppm): 9.7 ppm 3.2
Total Iron (12ppm): 144 ppm 7.7

HYDRAULIC CONDUCTIVITY Sulfide: 0.86 ppm  0.38
Dissolved Oxygen: - ppm -

Time: Manganese (filtered): 0 ppm

Drawdown: ft

Flow Rate mi/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

Time: 11:20
FID Headspace: 0.2
10:34
5.94 OBSERVATIONS /COMMENTS:

epm

-67 mv Pulled back an additional 1' - very slow recharge.

04 ppm *- waited 1 hour, water @ 22.1', did not perform

29.5 uS/mS hydraulic conductivity test.

63.5 °F Pumped probe dry during flow cell readings, air in

sample line - no D.O. reading.

Sample zero - 25% sample / 75% clear water
Collected equipment blank #5, ELQBLK-5, after

10:36 collection of TA-09-48.

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
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ppm



04/12/87 SAT 20:15 FAX 4109920347 TARGET ENVIRO @or2

SAMPLE DATA SHEET

Lonation Number: ’7’3 - (éj - o?-g {/2,

Date: 4;54- 99-

SAMPLE DEPTH COLORMETRIC TESTS

Time: ‘ 157 1 Time: |3:°s%

Total Depth Dritiext: 23.8  n Water Clarity Cocan.

Pull Rack: pe ft Clear Sample

Screen Extended: /.25 t Zero Zero

Pipe Stick Up Above Surface: RS Soluble Iron (Bppm): 3% ppm \ { ppm

Static Water Level {TOP): Lo ft Total Iron (Bppm): @ ¥ ppm \ I ppm

Static Water Level (BGS): .09 ft Soluble tron {12ppm): —>  ppm \I ppm
Total Iron (12ppm): — ppm v ppm

HYDRAULIC CONDUCTIVITY Soluble Iron Bppmy): == ppm ppm
Total Iron {Bppm): - ppIm ppm

Time: / S o Soluble tron (12ppm): - -  ppm I ppm

Drawdown: / ft © Total tron (12ppmy): T bpm I ppm

Flow Rate /8%,3  mimin  Sulfide: @ ppm ppm

' Dissolved Oxygen: P28 m ‘ ppm

FLOW CELL READINGS Manganese (filtered): Q ppm ppm

Time: AYET S GROUNDWATER HEADSPACE TEST

pH: <./

redfox: 178 mvV  Time: L(_ll‘/ 0

Dissulved oxygen: /0-5 ppm  FID Headspace: @) ppm

Conductivity I3 usims |

Temperature: 60’ [ °F OBSERVATIONS / COMMENTS:

Sample Collection

Time [ DO

1 Liter Amber Jars 3

40 ml VOA 'l‘

TARGET ENVIRONMENTAL SERVICES, INC.



@o11
04/12/97 SAT 20:15 FAX 4109920347 TARGET ENVIRO

SAMPLE DATA SHEET

Lenation Number: "T’&-%— 28,5

Date: ¢-3 9%

SAMPLE DEPTH COLORMETRIC TESTS

Time’ [S30 Time: . oSO

Total Depth Drilled: 28.-5 fi Water Clarity Cocrv

Pul Back: b ft Clear Sample

Screen Exiended: [ ft Zero Zero

Pipe Stick Up Above Surface: L3 # Soluble Iron Bppm): /O pem  / ppm

Static Waler Level (TOP): 22! 3Tt Total iron (oppmn).  [.fd ppm ppm

Static Water Lavel (BGS): 20.02- ft Soluble lron (12ppm): —— ppm ppm
Total Iron (12pprn): - - ppm ppm

HYDRAULIC CONDUCTIVITY Soluble lron (Bppmy): = ___ppm ppm
Total fron Eppm): -~ ppm ppm

Time: {lo- | 5 Soluble lron (12ppm): ="  ppm ppm

Drawdown: / ft Total Iron (12ppm); = ppm | ppm

Flow Rate Slolp, 2-mifmin  Sulfide: .08 opm \ ppm
Dissolved Oxygen: 72 .& ppm ppm

ELOW CELL READINGS Manganese (filtered?: ;11 pom !i ppm

Time: 0F%e) SROUNDWATER HEADSPACE TEST

pH: 5.9 '

red/ox: 20 mv Time: / FiY

Dissolved Oxygen: X, ppm  FID Headspace: % ppm

Conductivity gi_-k uS/ms 4

Temperature; O+ °F OBSERVATIONS i COMMENTS:

Sample Collaction

Time W:-35

i Liler Amber Jars :?2

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:15 FAX 4109920347

TARGET ENVIRO

@o1o

SAMPLE DATA SHEET

Leoation Number: TR~-0O3— 33, 5

Daie: C G

SAMPLE DEPTH COLORMETRIC TESTS

Time: 035 Time: O13e

Totai Depth Drilled: 33.57 ft Water Clarity Cacpw

Pull Back; 2. ft Cleat Sample

Sui een Extended; 2. ft Zero . Zero

Pipe Stick Up Above Surface: SFf Solutle Iron Gppm): 7S~ ppm \ ppm

Static Water Level (TOP): 20.S ft Total iron (Sppm): 3D ppm K ] ppm

Static Water Level (BGS): 20.0% 1t Soluble Iron {12ppm): ppm \ [ ppm
Total Iron (1Zppm): — ppim V ppm

HYDRAULIC CONDUCTIVITY Soluble Iron (6ppm): __—~ ppm ppm
Total Iron {Gppm): —  ppm ppm

Time: Y2+ Soluble Iron (12ppm); ppm ppm

Drawdown: [ it Total fron (12ppm): —  ppm ppm

Flaw Rate 218. 8 miimin  Sulfide: ,02-  ppm ppm
Dissolved Oxygen: 22 -0 ' ppm ppm

FLOW CELL READINGS Manganese (filtered): < ppm ppm

Tire: (29 "‘LS GROUNDWATER HEADSPACE TEST

pH: S.ua

red/ox: I‘Il_-f mv Time: (0 3o

Dissolved Oxygen: 6.7 ppm FID Headspace: @ ppm

Conductivity |92~ uSims i

Temperature: f.¢% °F OBSERVATIONS / COMMENTS:

Sample Collection

Time O"I‘Ff

1 Liier Amber Jars ‘5

40 ml VOA ft

TARGET ENVIRONMENTAL SERVICES, INC,



009
04/12/97 SAT 20:14 FAX 4109920347 TARGET ENVIRO @

SAMPLE DATA SHEET

Lcnation Number: 'T‘B" 0‘_3-' 3.5

Dale: 4-4-9%

SAMPLE DEPTH COLORMETRIC TESTS

Time: 09 W~ Time: {{:00

Tolal Depth Drilled: 385 +# Water Clarity Ceoch

Pull Back: 3 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: .G ft Soluble lron (Bppmp /.‘/p m \ Lppm

Static Water Level {TOP): 473-b ft Total Iron (8ppmn): /.35 ppm \ / ppm

Static Water Level (BGS): { 2,23 ft Soluble Iron (12ppm). ____—— ppm \ I ppm
Total iron (12ppm): -~ ppm ppm

HYDRAULIC _CONDUCTIVITY Soluble lron (6ppm): ==  ppm ppm
Total Iron (Eppm): - ppm I ppm

Time: [D: 35 Soluble fron (120pm): ~~ ppm | ppm

Drawdown: / ft Total Iron (12ppm): - OOM rppm

Flow Rate /ﬁ/ .5~ miimin  Sulfide: , 0l pom \ ppm
Dissolved Oxygen: "2 2 ppm \ ppm

ELOW_CELL READINGS Manganese (filtered): ¢ ppm | ppm

Time: 04l GROUNDWATER HEADSPACE TEST

pH: 53

red/ox; s mv  Time: I2:52

Dissolved Oxygen: G- ppm FID Headspace: ¢ ppm

Conductivity (d¥  uSims ’

Temperature: .5 °F OBSERVATIONS / COMMENTS:

157 Arremir @ 38.F — foeed BAve

Sample_ Collection ‘
Evrnn | Faver  To  reReAWw Food

T ime 10:4%
1 Liter Amber Jars 3
40 ml VOA j

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:14 FAX 4109920347 TARGET ENVIRO @oos

SAMPLE DATA SHEET

Lcoatlon Number; —T'_[j-'oa- ‘f; s

Dale: Ytf. 92

SAMPLE COLORMETRIC TESTS

Time: [0:35 Time: /g“lsf

Total Depth Drilled: $43.5 Water Clarity CzAt

Pul! Back: 2. ft Clear Sample

Sci een Extended; 2. ft Zero Zero

Pipe Stick UP Above Surface: ftJ.(af Soluble Iron Eppm): 2.% s~ ppm [ ppm

Static Water Levei (TOP): 2. ft Total iron (Bppm): AHZ" ppm ppm

Stotic water Level (BGS): 20.02. 1t Soluble Iron (12ppm):_—— ppm +_ppm
Totallron (12ppm); — ppm ppin

HYDRAULIC CONDUCTIVITY Soluble ron Bppm):  — ppm X ppm
Total Iron (Bppm): -~ ppm ppm

Time: 12:/8 Soluble Iron (12ppm); =——  ppm I\ ppm

Drawdown: { ft Tatal Iron (12ppm); e ppm / \ Ppm

Flow Rate (Q S, ? mlimin  Sulfide: +DJ ppm ppm
Dissalved Oxygen: 2.0 ppm | ppm

ELOW CELL READINGS Manganese (filtered): ¢ ppm | ppm

Time: i2:3% GRQUNDWATER HEADSFAGE TEST

pH: J.o¥

red/ox: 93 mV Time: 1310

Dissolved Oxyyen: (o-5 __ppm  FID Headspace: ﬂ— pom

Conductivity “F  usims

Temperature: Jo.F OBSERVATIONS / COMMENTS:

Sam |

Time /2:25

1 Liter Amber Jars 2

40ml VOA 4

TARGET ENVIRONMENTAL SERVICES. INC.



Sample Data Sheet

Lcoation Number: TB-04-27
Date: 4/17/97
SAMPLE DEPTH

Time: 8:44

Total Depth Drilled: 27 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 3.06 ft
Static Water Level {TOP): 2515 fi
Static Water Level (BGS): 2209 ft
HYDRAULIC CONDUCTIVITY

Time: 9:01
Drawdown: 1 ft
Flow Rate 205 mi‘min
FLOW CEll READINGS

Time: 9:17

pH: 5.48

red/ox: 151 mv
Dissolved Oxygen: 8.4 ppm
Conductivity 193  uS/mS
Temperature: 614 °F
Sample Collection

Time 9:19

1 Liter Amber Jars 3

40 ml VOA 4

COLORMETRIC TESTS

Time: 9:30
Water Clarity Crystal Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 0.45 ppm 0.05
Total Iron (Bppm): 0.4 ppm 0
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.01  ppm Q
Dissolved Oxygen: >2 ppm >2
Manganese (filtered); 0 ppm

GROUNDWATER HEADSPACE TEST

Time:

FID Headspace: 0.2

OBSERVATIONS / COMMENTS:

10:50

ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Installed probe on 4-16-97, left overnight to recharge.

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.



Sample

Lcoation Number: TB-04-32
Date: 4/17/97
SAMPLE DEPTH

Time: 8:44

Total Depth Drilled: 32 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 225 ft
Static Water Level (TOP): 243 ft
Static Water Level (BGS): 2205 ft
HYDRAULIC CONDUCTIVITY

Time: 9:08
Drawdown: 1 ft
Flow Rate 632 miimin
FLOW CELL READINGS

Time: 9:36

PH: _585
red/ox: 106 mV
Dissolved Oxygen: 8.3 ppm
Conductivity 92.1 uS/m8
Temperature: 623 °F
Sample Collection

Time 9:38

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 9:45
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 1.55 ppm 0.7§
Total Iron (Bppm): 14  ppm 0.6
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.04 ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm
GROUNDWATER HEADSPACE TEST
Time: 10:53
FID Headspace: 0.3 ppm

OBSERVATIONS / COMMENTS:

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Installed probe on 4-16-87, left overnight 10 recharge.

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES. INC



Sample Data Sheet

Lcoation Number: TB-04-37
Date: 4/17/97
SAMPLE DEPTH
Time: 10:30
Total Depth Drilled: 37 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 115 fi
Static Water Level (TOP): 2347
Static Water Level (BGS): 2232 ft
HYDRAULIC CONDUCTIVITY
Time: 10:35
Drawdown: { ft
Flow Rate 432 mlimin
FLOW CELL READINGS
Time: 10:43
pH: 4.1
red/ox: 231 mv
Dissolved Oxygen: 6.3 ppm
Conductivity 83.6 uS/mS
Temperature: 623 °F
Sample Collection
Time 10:45

' 1 Liter Amber Jars 3
40 ml VOA A

COLORMETRIC TESTS

Time: 11:00
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 0.8 ppm 0
Total Iron (6ppm): 0.95 ppm 0.05
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.04 ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST

Time:

OBSERVATIONS /COMMENTS:

12: 00
FID Headspace: 0

ppm

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC

ppm
ppm
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ppm
ppm



Sample Data Sheet

Lcoation Number: TB-04-42

Date: 4/17/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 10:44 Time: 11:33

Total Depth Drilled: 42 ft Water Clarity Semi-Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 225 fi Soluble Iron (6ppm): 5.2 ppm 0.95

Static Water Level (TOP): 244 ft Total Iron (6ppm): 6.65 ppm 2.5

Static Water Level (BGS): 22145 ft Soluble Iron (12ppm): - ppm -
Total Iron {12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.47  ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 1055 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 142 ml/min G N D

FLOW CELL READINGS Time: 12:01
FID Headspace: 0.2 ppm

Time: 11:18

pH: S OBSERVATIONS / COMMENTS:

red/ox: 74 mV  Sample zero-100% sample water.

Dissolved Oxygen: 33 ppm

Conductivity 244  uS/mS

Temperature: 62 °F

Sample Collection

Time 11:20

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TB-04-47
Date: 4117197
SAMPLE DEPTH COLORMETRIC TESTS
Time: 12:25 Time: 12:54
Total Depth Drilled: 47 fi Water Clarity Cloudy
Pull Back: 2 ft Clear Sample
Screen Extended: 2 ft Zero Zero
Pipe Stick Up Above Surface: 0.3 ft Soluble iron (6ppm): >6 ppm 4.8 ppm
Static Water Level (TOP): 2615  ft Total Iron (Bppm): >6 ppm 5.75 ppm
Static Water Level (BGS): 2585 ft Soluble Iron (12ppm): 8.4 ppm 1.5 ppm
Total Iron {12ppm): 8.5 ppm 1.6  ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.69 ppm 0.11 ppm

A Dissolved Oxygen: >2 ppm >2 ppm
Time: 12:27 Manganese (filtered): 0 ppm ppm
Drawdown: 1 ft
Flow Rate 118  mimin GROUNDWATER HEADSPACE TEST
ELOW CELL READINGS Time: 14:00

FID Headspace: 11 ppm

Time: 12:38
pH: 4.39 OBSERVATIONS / COMMENTS:
red/ox: N -340  mV  Sample zero - 50% clear | 50% sample water,
Dissolved Oxygen: 53  ppm
Conductivity 234 uS/mS
Temperature: 62 °F

Sample Collection

Time 12:40
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TB-05-31.5
Date: 4/15/97
\

SAMPLE DEPTH COLORMETRIC TESTS

Time: 13:30 Time: 14:05

Total Depth Drilled: M5 ft Water Clarity CLEAR

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 287 f Soluble Iron (6ppm): 0.55 ppm 0

Static Water Level (TOP): 2205 ft Total Iron (6ppm): 0.65 ppm 0

Static Water Level (BGS): 1938 ft Soluble Iron (12ppm): - ppm -
Total lron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.04 ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 13.41 Manganese (filtered): 0 ppm

Drawdown: | ft

Flow Rate 260 ml/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 14:55
FID Headspace: 0 ppm

Time: 13:48

pH: 4.85 OBSERVATIONS/COMMENTS:

red/ox: 103.5 mV  Sample zero - 100% sample water.

Dissolved Oxygen: ppm

Conductivity uS/mS

Temperature: 158 °C

Sample Collection

Time 1351

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
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ppm
ppm



Sample Data Sheet

Lcoation Number: TB-05-36.5
Date: 4/15/97
SAMPLE _DEPTH

Time: 13:45

Total Depth Drilled: 365 ft
Pull Back: . 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 181 fi
Static Water Level (TOP): 2121 ft
Static Water Level (BGS): 194 it
HYDRAULIC CONDUCTIVITY

Time: 13:53
Drawdown: 1 ft
Flow Rate 118 mi/min
FLOW CELL READINGS

Time: 14.05

pH: 5.02

red/ox: 93.6 mv
Dissolved Oxygen: ppm
Conductivity uS/mS
Temperature: 165 °C
Sample Collection

Time 14.07

1 Liter Amber Jars 3

40 m! VOA 4

COLORMETRIC TESTS

Time: 14:20
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 2.65  ppm 1.2
Total Iron (6ppm): 24 ___ppm 1
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm); - ppm -
Sulfide: 016 ppm __ 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST

Time: 14:57
FID Headspace: 0 ppm
OBSERVATIONS / COMMENTS:

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC

ppm
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Sample Data Sheet

Lcoation Number: TB-05-41.5

Date: 4/15/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 15:15 Time: 15:52

Total Depth Drilled: 415 f Water Clarity Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: 15 ft Zero Zero

Pipe Stick Up Above Surface: 063 ft Soluble Iron (6ppm): >§ ppm >8 ppm

Static Water Level (TOP): 20.19 ft Total Iron (Bppm): >6 ppm >6 ppm

Static Water Level (BGS): 19.56  ft Soluble Iron (12ppm): 84 ppm 0.1 ppm
Total Iron (12ppm): 121 ppm 31 ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.97 ppm 0.18 ppm
Dissolved Oxygen: >2 ppm ?__2__ ppm

Time: 15:21 Manganese (filtered): 0 ppm ppm

Drawdown: 1 ft

Flow Rate 60  mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 16:33
FID Headspace: 0.2 ppm

Time: 15:33

pH: 5.17 OBSERVATIONS / COMMENTS:

red/ox; 86 mV  Sample zero - 50% clear / 50% sample water,

Dissolved Oxygen: ppm

Conductivity uS/mS

Temperature: 16 “c

Sample Collection

Time 15:35
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TB-05-46.5

Date: 4/15/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 15:27 Time: 16:05

Total Depth Drilled: 46.5 ft Water Clarity Semi-clear

Pull Rack: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 365 ft Soluble Iron (6ppm): 2.8 ppm 0.9 ppm

Static Water Level (TOP): 236 ft Total Iron {(6ppmy): 3.2 ppm 1.2 ppm

Static Water Level (BGS): 19.95 ft Soluble lron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC_CONDUCTIVITY Su tfide: 0.2 ppm 0 ppm
Dissolved Oxygen: >2 ppm >2 ppm

Time: 15:36 Manganese (filtered): 0 ppm ppm

Drawdown: 1 ft

Flow Rate 188  mi/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 16:35
FID Headspace: 0.3 ppm

Time: 15:40

pH: 494 OBSERVATIONS / COMMENTS:

red/ox: 936 mV Sample zero - 100% sample water.

Dissolved Oxygen: - pPpPm

Conductivity uS/mS

Temperature: 158 °C

Sample Collection

Time 15:42

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC



Sample

Lcoation Number: TB-05-51.5
Date: 4/16/97
SAMPLE DEPTH

Time: 8:30

Total Depth Drilled: 515 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 2.6 ft
Static Water Level (TOP): 2203 ft
Static Water Level (BGS): 1943 ft
HYDRAULIC CONDUCTIVITY

Time: 8:43
Drawdown: 019 f
Flow Rate 688 mi/min
FLOW CELL READINGS

Time: 8.54

pH: 5.65

red/ox: 125 mV
Dissolved Oxygen: 1.5 ppm
Conductivity 281  uS/mS
Temperature: 63 °F
Sample Collection

Time 8:56

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 9:14
Water Clarity Semi-Clear

Clear Sample

Zero Zero
Soluble tron (6ppm): 3.2 ppm 1.25 ppm
Total Iron (6ppm): 3.45 ppm 145 ppm
Soluble Iron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm
Sulfide: 0.18 ppm - ppm
Dissolved Oxygen: 211 ppm 1.61 ppm
Manganese (filtered): 0 ppm ppm

GROUNDWATER HEADSPACE TEST

Time:

FID Headspace: 1.2

OBSERVATIONS / COMMENTS:

10:18

ppm

Drove probe on 4-15-97, left overnight to recharge.

Sample zero - 25% clear / 75% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TA-06-33

Date: 4/15/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 8:34 Time: 9:23

Total Depth Drilled: 33 ft Water Clarity Crystal Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 125 f Soluble Iron {(8ppm): 1 ppm 0.45 ppm

Static Water Level (TOP): 17.4 ft Total Iron {(6ppm): 1.2  ppm 0.65 ppm

Static Water Level (BGS): 1615 ft Soluble iron (12ppm): - ppm - ppm
Total Iron {12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.02 ppm 0 ppm
Dissolved Oxygen: >2 ppm >2 ppm

Time: 8.45 Manganese (filtered}: 0 ppm ppm

Drawdown: 1 ft

Flow Rate 232 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS' Time: 10:09
FID Headspace: 0 ppm

Time: 9:10

pH: 4.78 OBSERVATIONS / COMMENTS:

redfox: 106.2 mV Installed probe in 4-14-97.

Dissolved Oxygen: ppm  Sample zero - 100% sample water.

Conductivity uS/mS

Temperature: 15 °C

Sample Collection

Time 9:11
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample

Lcoation Number: TB-06-38
Date: 4/15/97
SAMPLE DEPTH

Time: 8:36

Total Depth Drilled: 38 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 222 ft
Static Water Level (TOP): 18.39 ft
Static Water Level (BGS): 1617 ft
HYDRAULIC CONDUCTIVITY

Time: 8:50
Drawdown: i ft
Flow Rate 85 mi/min
FLOW CELL READINGS

Time: 9:27

pH: 5.05

red/ox: 905 mv
Dissolved Oxygen: ppm
Conductivity usS/msS
Temperature: 148 °C
Sample Collection

Time 9:30

1 Liter Amber Jars 3

40 m! VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 9:41
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 4.5 ppm 3.25
Total Iron (6ppm): 465 ppm 34
Soluble Iron (12ppm): - ppm -
Total iron (12ppm): - ppm -
Sulfide: 0.1 ppm 0
Dissolved Oxygen: >2 ppm  >2
Manganese (filtered}: Q ppm
GROUNDWATER HEADSPACE TEST
Time: 10:10
FID Headspace: 0.8 ppm

OBSERVATIONS/COMMENTS:

ppm
ppm
fpm
ppm
ppm
ppm
ppm

Installed probe on 4-14-97, left overnight to recharge.

Sample zero-75% clear / 25% sample water,

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TB-06-43
Date: 4/15/97
SAMPLE DEPTH
Time: 10:25
Total Depth Drilled: 43 ft
Pull Back: 2 ft
Screen Extended: 1 ft
Pipe Stick Up Above Surface: 324 ft
Static Water Level {TOP): 199 ft
Static Water Level (BGS): 16.66  fi
. HYDRAULIC CONDUCTIVITY
Time: 10:32
Drawdown: 1 ft
Flow Rate 149 mimin
FLOW CELL READINGS
Time: 10:46
pH: 4.6
red/ox: 120 mv
Dissolved Oxygen: ppm
Conductivity uS/mS
Temperature: 158 °C
Sample Collection
Time 10:48
1 Liter Amber Jars 3
40 ml VOA 4

COLORMETRIC TESTS

Time: 10:58
Water Clarity CLOUDY
Clear Sample
Zero Zero
Soluble Iron (6ppm): >8 ppm ‘6
Total Iron (6ppm): >8 .ppm >6
Soluble iron (12ppm): 10.1 ppm 4.6
Total Iron (12ppm): 1.6 ppm 6.2
Sulfide: 0.79 ppm 0.34
Dissolved Oxygen: 2.29  ppm 1.19
Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST

Time: 12: 00

FID Headspace:

OBSERVATIONS | COMMENTS:

1.4

ppm

Sample zero - 75% clear/25% sample water.

Purged well prior to cond. test.

TARGET ENVIRONMENTAL SERVICES, INC
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Sample Data Sheet

Lcoation Number: TB-46-48

Date: 4/156/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 11:12 Time: 11:47

Total Depth Drilled: 48 ft Water Clarity Very Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: 1 ft Zero Zero

Pipe Stick Up Above Surface: 225 ft Soluble Iron (6ppm): >6 ppm >6

Static Water Level (TOP): 19.55 ft Total Iron (6ppm): >8 ppm >8

Static Water Level (BGS): 173  ft Soluble fron (12ppm):  >12  ppm 10.2
Total Iron (12ppm): >12  ppm >12

HYDRAULIC CONDUCTIVITY Sulfide: 0.96 ppm  0.38
Dissolved Oxygen: 42  ppm >2

Time: 11:17 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 89 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 12:01
FID Headspace: 4.2 ppm

Time: 11:25

pH: 5.39 OBSERVATIONS /COMMENTS:

red/ox: 811  mV  Sample zero - 75% clear / 25% sample water.

Dissolved Oxygen: ppm  Purged well prior to conductivity test.

Conductivity uS/ms

Temperature: 154 °C

Sample Collection

Time 11:27

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC
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Sample Data Sheet

Lcoation Number: TB-07-27

Date: 4/16/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 10:15 Time: 11:02

Total Depth Drilled: 27 ft Water Clarity cLouby

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 121 ft Soluble Iron (6ppm): 6.35 ppm 31

Static Water Level (TOP): 1592 ft Total Iron (6ppm): >6 ppm 5.35

Static Water Level (BGS): 1471 ft Soluble Iron (12ppm): - ppm -
Total iron (12ppm): 8.1 ppm 1.5

HYDRAULIC CONDUCTIVITY Sulfide: 0.96 ppm  0.46
Dissolved Oxygen: >2 ppm  >2

Time: 10.26 Manganese (filtered): 0 ppm

Drawdown: { ft

Flow Rate 300 mimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 12:45
FID Headspace: 1 ppm

Time: 10:45 .

pH: 4.78 OBSERVATIONS / COMMENTS:

red/ox: 65 mv Sample zero-75% clear / 25% sample water.

Dissolved Oxygen: 3.6 ppm

Conductivity 269 uS/mS

Temperature: 63.6 °F

Sample Collection

Time 10:47

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.
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Sample

mlimin GROUNDWATER HEADSPACE TEST

Leoation Number: TB-07-32
Date: 4/16/97
SAMPLE DEPTH

Time: 10:15

Total Depth Drilled: 32 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 217 ft
Static Water Level (TOP): 16.6 ft
Static Water Level (BGS): 1443  ft
HYDRAULIC CONDUCTIVITY

Time: 10:36
Drawdown: i ft
Flow Rate 23.5

FLOW CELL READINGS

Time: 12:47

pH: 4.4

red/ox: -93 my
Dissolved Oxygen: 0.8 ppm.
Conductivity 295 uS/mS
Temperature: 647 °F
Sample Collection

Time 12:49

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 13:01
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (Eppm); i ppm 0.05
Total Iron (6ppm): 115 ppm 0.1
Soluble lron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.09 ppm 0
Dissolved Oxygen: 0.6 ppm 0.32
Manganese (filtered): 0 ppm

Time: 14:25
FID Headspace: 0

OBSERVATIONS/COMMENTS:

ppm

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.
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Sample

Lcoation Number: TA-07-37
Date: 4/16197
SAMPLE DEPTH

Time: 12:33

Total Depth Drilled: 37 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 117  ft
Static Water Level (TOP): 1569 ft
Static Water Level (BGS): 1452 ft
HYDRAULIC CONDUCTIVITY

Time: 12:47
Drawdown: 1 ft
Flow Rate 537 mil/min
FLOW CELL READINGS

Time: 13:22

pH: 521

red/ox: -19 mv
Dissolved Oxygen: 14  ppm
Conductivity 194  uS/mS
Temperature 65 °F
Sample Collection

Time 13:24

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 13:33
Water Clarity Cloudy
Clear Sample
Zero Zero
Soluble Iron (6ppm): 505 ppm 1.45
Total Iron (6ppm): 6.05 ppm 245
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.48 ppm 0
Dissolved Oxygen: >2 ppm 1.47
Manganese (filtered): 0 ppm
GROUNDWATER HEADSPACE TEST
Time: 14:26
FID Headspace: 0.4 ppm

OBSERVATIONS / COMMENTS:

Sample zero - 25% clear / 75% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.
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Sample

Lcoation Number: TB-07-42
Date: 4/16/97
SAMPLE DEPTH

Time: 13:40

Total Depth Drilled: 42

Pull Back: 2

Screen Extended: 2

Pipe Stick Up Above Surface: 226
Static Water Level (TOP): 16.97 ft
Static Water Level (BGS): 1471 fi
HYDRAULIC CONDUCTIVITY

Time: 14:11
Drawdown: 1 ft
Flow Rate 543 mi/min
FLOW CELL READINGS

Time: 14:21

pH: 5.1

red/ox: -387 my
Dissolved Oxygen: 0.8 ppm
Conductivity 47.7 uS/mS
Temperature: 664 °F
Sample Collection

Time 14:23

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 14:32
Water Clarity Clear

Clear Sample

Zero Zero
Soluble Iron (6ppm): 1.75 ppm 0 ppm
Total Iron (6ppm): 2 ppm 0.05 ppm
Soluble Iron (12ppm): - ppm - ppm
Total fron (12ppm): ppm - ppm
Sulfide: 0.16 ppm 0 ppm
Dissolved Oxygen: 111 ppm 0.71 ppm
Manganese (filtered): 0 ppm ppm
G DWATE P
Time: 15:48
FID Headspace: 21 ppm

OBSERVATIONS / COMMENTS:

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES. INC.



Sample Data Sheet

COLORMETRIC TESTS

Time: 15:25
Water Clarity CLOUDY
Clear Sample
Zero Zero
Soluble Iron (6ppm): >8 ppm 3.2
Total Iron (6ppm): >8 ppm 4.25
Soluble Iron (12ppm): 5.5 ppm -
Total Iron (12ppm): 1.5 ppm 0.1
Sulfide: 0.49 ppm 0
Dissolved Oxygen: >2 ppm 142

Manganese (filtered); 0 ppm

GROUNDWATER HEADSPACE TEST
Time: 15.50
FID Headspace: 26 ppm

OBSERVATIONS / COMMENTS:

Sample zero - 25% clear / 75% sample water,

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Very slow recharge w/ 2' pull back. Pulled back extra

54.5 uS/mS 1’ - good recharge.

Lcoation Number: TB-07-47
Date: 4/16/97
SAMPLE DEPTH

Time: 15:01

Total Depth Drilled: 47 ft
Pull Back: 3

Screen Extended: 2 ft
Pipe Stick Up Above Surface: 046 ft
Static Water Level (TOP): 15.35

Static Water Level (BGS): 14.89  ft
HYDRAULIC CONDUCTIVITY

Time: 15:03
Drawdown: 1 ft
Flow Rate 304 ml/min
FLOW CELL READINGS

Time: 15:12

pH: 4.46

red/ox: -324 mV
Dissolved Oxygen: 04 ppm
Conductivity

Temperature: 648 °F
Sample Collection

Time 15:14

1 Liter Amber Jars

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample

Lcoation Number: TB-08-25.5
Date: 4/18/97
SAMPLE DEPTH

Time: 9:00

Total Depth Drilled; 255 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 0.6 ft
Static Water Level (TOP): 12.34  ft
Static Water Level (BGS): 1174 ft
HYDRAULIC CONDUCTIVITY

Time: 9.09
Drawdown: 1 ft
Flow Rate 90 mi/min
FLOW CELL READINGS

Time: 9:33

pH: 5.06

red/ox: 73 mV
Dissolved Oxygen: 74 ppm
Conductivity 269 uS/mS
Temperature: 594 °F
Sample Collection

Time 9:35

1 Liter Amber Jars 3

40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 9:49
Water Clarity Crystal Clear
Clear Sample
Zero Zero
Soluble lron (6ppm): 0.4 ppm 0.1
Total Iron (6ppm): 0.5 ppm 0.1
Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0 ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0.3 ppm

GROUNDWATER HEADSPACE TEST

Time: 10:37

FID Headspace:

OBSERVATIONS | COMMENTS:

0.9

ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Installed probe on 4-17-97. Left overnight to recharge.

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES. INC.



Sample Data Sheet

Lcoation Number: TB-08-30.5
Date: 4/18/97
SAMPLE DEPTH

Time: 9:10

Total Depth Drilled: 30.5 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 3.46 ft
Static Water Level (TOP): 15.13 ft
Static Water Level (BGS): 11.67 ft
HYDRAULIC CONDUCTIVITY

Time: 9:24
Drawdown: 1 ft
Flow Rate 252 mlirnin
FLOW CELL READINGS

Time: 10:01

pH: 5.1

red/ox: A1 mv
Dissolved Oxygen: 3 ppm
Conductivity 273  uS/mS
Temperature: 68.6 °F
Sample Collection

Time 10:03

1 Liter Amber Jars 3

40 ml VOA ' 4

COLORMETRIC TESTS

Time: 10:19
Water Clarity Crystal Clear
Clear Sample
Zero Zero
Soluble Iron (6ppmy): 075 ppm  0.35
Total Iron (6ppm): 0.85 ppm 0.45
Soluble iron (12ppm): - ppm -
Total tron (12ppm): - ppm -
Sulfide: ¢l ppm 0
Dissolved Oxygen: >2 ppm >2

Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST

Time: : 10:39
FID Headspace: 0.3 ppm

OBSERVATIONS / COMMENTS:

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Installed probe on 4-17-97. Left overnight to recharge.

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TB-08-35.5

Date: 4/18/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 9:30 Time: 11:32

Total Depth Drilled: 35.5 ft Water Clarity Clear

Pull Back: 2 ft ) Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 2.6 ft Soluble Iron (6ppm): 1.1 ppm 04 ppm

Static Water Level (TOP): 1421 ft Total Iron (Bppm): 14 ppm 0.7 ppm

Static Water Level (BGS): 11.61 ft Soluble Iron (12ppmy): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.03  ppm 0 ppm
Dissolved Oxygen: 062 ppm 045 ppm

Time: 10:42 Manganese (filtered): 0.3 ppm ppm

Drawdown: 1 ft

Flow Rate 188 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 14:10
FID Headspace: 1 ppm

Time: 1108

pH: 5.2 OBSERVATIONS /COMMENTS:

red/ox: 299  mV  Installed probe on 4-17-97. Left overnight to recharge.

Dissolved Oxygen: 0.7 ppm  Sample zero - 100% sample water.

Conductivity 181 uS/mS

Temperature: 60.8 °F

Sample Collection

Time 11:08

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TB-08-40.5

Date: 4/1 at97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 11:40 Time: 12:33

Total Depth Drilled: 405 ft Water Clarity Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: 15 ft Zero Zero

Pipe Stick Up Above Surface: 16  fi Soluble Iron (6ppm;j: 8.45 ppm 3.35  ppm

Static Water Level (TOP): 13.75 ft Total Iron (6ppm): >6 ppm  4.25 ppm

Static Water Level (BGS): 1215 fi Soluble lron (12ppm): - ppm - ppm
Total Iron (12ppm): 7.9 ppm 0.7 ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.4 ppm 0 ppm
Dissolved Oxygen: 1.81  ppm 0.99 ppm

Time: 11:53 Manganese (filtered): 0 ppm ppm

Drawdown: { ft

Flow Rate 70 mlmin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 14:10
FID Headspace: 3 ppm

Time: 1215

pH: 5.6 OBSERVATIONS / COMMENTS:

red/ox: -485 mv Sample zero 100% sample water.

Dissolved Oxygen: 18  ppm

Conductivity 62 uS/ms

Temperature: 613 °F

Sample Collection

Time 12:17
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lecoation Number: TB-08-45.5
Date: 4/18/97
SAMPLE DEPTH COLORMETRIC TESTS
Time: 13:45 Time: 14:30
Total Depth Drilled: 455 ft Water Clarity Cloudy
Pull Back: 3 ft Clear Sample
Screen Extended: 3 ft Zero Zero
Pipe Stick Up Above Surface: - ft Soluble Iron (6ppm): >6 ppm >6 ppm
Static Water Level (TOP): ft Total Iron (6ppm): >B ppm >8 ppm
Static Water Level (BGS): ft Soluble Iron (12ppm): 13.9 ppm 7.1 ppm
Total Iron (12ppm): 143  ppm 10.3  ppm
HYDRAULIC CONDUCTIVITY Sulfide: 0.27 ppm 0 ppm
Dissolved Oxygen: - ppm - ppm
Time: Manganese (filtered}: 2 ppm ppm
Drawdown: ft
Flow Rate mifmin GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time:
FID Headspace: ppm
Time:
pH: OBSERVATIONS / COMMENTS:
red/ox: mV  Very slow recharge. Pulled back additional 1 foot, no
Dissolved Oxygen: ppm  additional flow. Water was very turbid would not clear.
Conductivity uS/mS Very slow pumping rate, no conductivity test, flow cell
Temperature: °F or headspace test.
Conducted colormetric test by allowing sample to
Sample Collection settle.
Time 14:02
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:13 FAX 4109920347

TARGET ENVIRO.

B P —— —_— — —
. " o e —_— .

SAMPLE DATA SHEET

Looation Number: /7 B— @ F— - 29"

Date: g- pr 3N 1&

SAMPLE _DEPTH COLORMETRICTESTS

Date: 4356 Time: {(o- 2l

Time: é_);r Jg Water Clarity Sem-Cozae.

Total Depth Drilled: A7 ft Soluble Iron (0-6ppm/un-filtered): 1.+ ppm

Pull Back: 7 ft Total lron (0-8ppmvun-fittered);_/, £~ ppm

Screen Extended: 2 ft Soluble Iron (0-12ppmiun-filtered); —— ppm

Pipe Stick Up Above Surface: ~ _/, |3 # Total iron (0-12ppm/un-filtered): ppm

Static Water Level (TOP): u ) la’ B Soluble Iron (0-6ppmyfittered): — ppm

Static Water Level (BGS):" "~ TO.05 1 Total iran (0-6ppm/filtered): - ppm
Soluble Iron (0-12ppm/filtered): " _ppm

HYDRAULICCONDUCTIVITY. Total iron (0-12ppm#iiltered): pPM
Suffide (un-filtered): .{2 ppm

Drawdown: ! ft .Sulfide (filtered): —_— ppm

Time: |££9.Q Dissolved Oxygen; 2 ppm

Flow Rate 12480 /q_;s 3|2 'S mimin Manganese (filtered): B g-——_wm

FLOW CELL READINGS GROUNOWATER HEADSRACE TEGT

Time: 11 Time: o Sk

pH: "f\d" '+ FID Headspace: Q ppm

red/ox: )43 mV

Dissotved Oxygen: Q 15-' R ppon

Conductivity ——— S [m3

Temperature; o e8.0 ¢

Sample Collgctian

Time u

1 Liter Amber Jars 3

40 ml VOA

4

TARGET ENVIRONMENTAL SERVICES, INC
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04/12/97 SAT 20:13 FAX 4109920347

__TARGET ENVIRO

SAMPLE DATA SHEET

Leoation Number. 1 3'6‘3 — 3"\'
Date: : q-é;‘)"}‘ -

SAMPLE DEPTH

Date:

Time:

Total Depth Drilled:

Pull Back:

Screen Extended:

Pipe Stick Up Above Surface:
Static Water Level (TOP);
Static Water Level (BGS):

HYDRAULICCONDUCTIVITY.

Drawdown:
Time:

Flow Rate 4t e /f(,

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity
Temperature;

Sample Collection

Time
1 Liter Amber Jars
40 mt VOA

COLORM TESTS

o Time: ony

(5:55 water Clarity Ceeng’
' ft Solubleiren (0-6pprrvun-fittered):  A¥ 3 ppm
Z- ft Total iron (0-6ppmiun-fittered): g, 3 p m
2. ft Soluble Iron(O-12ppm/un-fittersd): _—=____ppm
-'g.'-55 ft Total lron (0-12ppm/un-filtered): — ppm

/0,35 _f  Soluble Iron (0-8ppmvfiltered): - ppm

10-0% it Total lron (0-6ppmy/fittered):; o ppm
Soluble Iron (0-12ppm/filtered): —— ppm
Total lron (0-12ppm/filtered): — ppm
Sulfide (un-fittered): JOF ppm
| f  Sulfide ffitered) —  ppm
842 Dissolved Oxygen: 2.0  pom
/43.9 _ mumin Manganese (fitered): Q ppm
GROUNQWATER HEADSRACE TEST
0706 Time: [Q: 2
§-0 FID Headspace: & ppm
o e p C:u;:\.em ' -
— o= co _.Nsmuﬁb Pire o -3-97.
- Samrech on U-E-7F
(5.4 B

Vg Son ferhnesg,

TR

TARGET ENVIRONMENTAL SERVICES, INC.
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04/12/97 SAT 20:10 FAX 4108920347

TARGET ENVIRO

]

SAMPLE DATASHEET
Leoation Number: 'TB - QS‘"? - §j
Date; G-B-9y
SAMPLEDEPTH COLORMETRIC TESTS
Time: 9:28 Time: : {L-0L.
Tatal Depth Drilled: a3 f Water Clarty  /_Coann,,
Pull Back: Z ft Clear Sample
Screen Extended; (.5 q  Zero Zero
Pipe Stick Up Above Surface: 343 ft Soluble lron (8ppm):  2.35  ppm ppm
Static Water Level (TOP): (2.2 #t Total lron (Gppm): 3. oS ppm ppm
Static Water Level (BGS): 00 1 Soluble iron (12ppm):  ——  ppm ppm
Total iron (12ppn): ~~  ppm ppm
HYDRAULIG CONDUCTIVITY Soluble lIron ppm):  ——  ppm I ppm
Total lron (Sppm): ——  ppm ppm
Time: 0°03- | Soluble Iron (12ppm):  ——  ppm d ppm
Drawdown: i ft Totatl lron {12ppm): -~~~ ppm A __ppm
Flow Rate Q.x _14 §2 mimin Sulfide: {2 ppm ’ S ppm
Dissolved Oxygen: 2.0 ppmn ppm

\\: 2o = Q‘L = 297 M(.../C“\IN

FLOW CELL READINGS_ Manganese (filtered): .3 ppm T \\ pom
Time: U (30 GROUNDWATER HEADSPACE TEST.

pH: 3.2

red/ox: g».§ mv  Time Jed 1 30

Dissolved Oxygest: 2% ppm  FID Headspage: 43 ppm
Conductivity = yS/ms

Temperature: [l & F . OBSERVATIONS/COMMENTS:

Sample Collection

Tima L N
1 Liier Amber Jars 3
40 ml VOA S

Peabousd Fros QAR LERL YRS WK ED

z BN E P Aot Weew Amside.
SE FORE Pl

TARGETENVIRONMENTAL SERVICES, INC.
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04/12/97 SAT 20:10 FAX 4109920347

TARGET ENVIRO

SAMPLE RATA SHEET

Lcoation Number: 73— Os‘(‘_..‘-/‘/

Dale: ¢4-5.95

SANRTH ~ COLORMETRIC TESTS

Time: (000 Time: )(:5®

Taotal Depth Drilled: 1 ﬁ ft Water Clarity Coop 2

Pull Back: 2 ft Clear Sample

Screen Extended; .5 ft Zerw Zero

Pipe Stick Up Above Surface: 2.08 ‘Soluble Iron Bppm): _ 2= ppm ! _pom

Static Vi/ater Level (TOP): /2,33 Total Iron (Bppm): = (o ppm \ i _ppm

static Water Level (B@S): [0.8% # Soluble Iron (12ppm): _ §.(o  ppm / ppm
Total lron (12ppm): 165 eopm ppten

HYDRAULIC CONDUCTIVITY 04 £1BD gojyble ron Bppm): hle  pom ppm
Total lron {Bppm): 4.5 ppm ! \ pPm

Time: [0: 55 Soluble Iron (12ppm); —— _ ppm ppm

Drawdowr; / ft Total iron (1Zppm}; — __ ppm ppm

Flow Rate 39.9 _ mi/min Suffide: @ pom . ppm
Dissolved Oxygen: > 2.& ppm ppm

FLOW CELL READINGS Manganese ({filtered): é ppm | ppm

Time: 7N )_f GROUNDWATER HEADSPACE TEST

pH: S S

red/ox: bY. A mv Time: 23D

Dissolved Gxygyen: Go-lo ppm FiD Headspace:; .8 pom

Conductivity " uS/mS

Temperature: /§./ %  OBSERVATIONS/COMMENTS:

Sample Collegtion

Time TRk

1 Liter Amber Jars %

40 ml VOA o

TARGET ENVIRONMENTAL SERVICES, INC.

@o20



Sample Data Sheet

Lcoation Number: TB- 1 0-28

Date: 4/25/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 14:16 Time: 14:45

Total Depth Drilled: 28 ft Water Clarity Crystal clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 2171 Soluble Iron (6ppm): >6 ppm >6

Static Water Level (TOP): 1311 f Total Iron (Bppm): 26 ppm >6

Static Water Level (BGS): 10.94 f Soluble iron (12ppm).  >12  ppm >12
Total Iron (12ppm): >12  ppm >12

HYDRAULIC CONDUCTIVITY Sulfide: 0.05 ppm 0
Dissolved Oxygen: 0.92 ppm 0.77

Time: 1423 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 51 mi/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 15:37
FID Headspace: 420 ppm

Time: 14:36

pH: 4.69 OBSERVATIONS / COMMENTS:

red/ox: 19 mv Strange odor coming from sample.

Dissolved Oxygen: 8.6  ppm  With pump at max flow, pumped probe dry

Conductivity 464  uS/mS Sample zero - 1 00% sample water.

Temperature: 65.5 °F

Sample Collection

Time 14:38

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

ppm
ppm
ppm
ppm
ppm
ppm

. ppm

Lcoation Number: TB-1 0-33

Date: 4/25/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 14:25 Time: 15:00

Total Depth Drilled: 33 ft Water Clarity Semi-clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 113 ft Soluble Iron (6ppm): 2.35  ppm 0.6

Static Water Level (TOP): 12.03 ft Total lron (Bppm); 245 ppm 0.7

Static Water Level (BGS): 109 ft Soluble lron (12ppm). - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.15 ppm 0
Dissolved Oxygen: 1 ppm 0.53

Time: 14:28 Manganese (filtered): >2 ppm

Drawdown: 1 ft

Flow Rate 340  mimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 15:39
FID Headspace: 90 ppm

Time: 14:49

pH: 4.62 OBSERVATIONS /COMMENTS:

red/ox: 95  mV  Sample zero - 100% sample water.

Dissolved Oxygen: 0.3 ppm Collected equipment blank #4, ELQBLK-4 @ 15:13,

Conductivity 443  uS/mS just after collecting TB-1 0-33.

Temperature: 66  °F

Sample Collection

Time 14:51

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TB1 0-38

Date: 4/28/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 9:02 Time: 10:03

Total Depth Drilled: 38 ft Water Clarity Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 356 ft Soluble Iron (6ppm): >8 ppm 495 ppm

Static Water Level (TOP): 145  ft Total Iron (Bppm): >8 ppm 5.5 ppm

Static Water Level (BGS): 10.94 ft Soluble Iron (12ppm): 8.1 ppm - ppm
Total Iron (12ppm): 9.3 ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 0.48 ppm 0 ppm
Dissolved Oxygen: >2 ppm 1.47  ppm

Time: 9:15 Manganese (filtered): 0.8 ppm ppm

Drawdown: ’ 1 ft

Flow Rate 10 ml/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 11:45
FID Headspace: 80 ppm

Time: 9:39

pH: 5.41 OBSERVATIONS / COMMENTS:

red/ox: : =326 mV  Installed on 4/25/97.

Dissolved Oxygen: 8.8 ppm  Pumped probe dry during purging and flow cell

Conductivity 335  uS/mS readings.

Temperature: 658 °F Sample zero - 100% sample water.

Sample Collection

Time 941
1 Liter Amber Jars 3
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES. INC.



Sample Data Sheet

Lcoation Number: TB-1 043
Date: 4/28/97
SAMPLE DEPTH COLORMETRIC TESTS
Time: 9:04 Time: 10:57
Total Depth Drilled: 43 ft Water Clarity Cloudy
Pull Back: 2 ft Clear Sample
Screen Extended: 2 ft Zero Zero
Pipe Stick Up Above Surface: 408 ft Soluble Iron (6ppm): >6 ppm >6
Static Water Level (TOP): 1485 ft Total lron (6ppm): >6 ppm >6
Static Water Level (BGS): 10.77 ft Soluble Iron (12ppm): 11.3  ppm 3.7
Total Iron (12ppm): 13.6 ppm 5.7
HYDRAULIC CONDUCTIVITY Sulfide: 0.69 ppm 0.1
Dissolved Oxygen: >2 ppm 1.48
Time: 10:25 Manganese (filtered}): 0.6 ppm
Drawdown: 1 ft
Flow Rate 26 miimin GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time: 11:47
FID Headspace: 60 ppm
Time: 10:37
pH: 5.95 OBSERVATIONS /COMMENTS:
red/ox: 377 __mV  Sample zero - 50% sample / 50% clear water.
Dissolved Oxygen: 0 ppm Installed on 4/25/97.
Conductivity 184  uS/mS Bubbles in sample line during purge and flow cell
Temperature 66 °F readings.
Refusal @ 43'.
Sample Collection
Time 10:39
1 Liter Amber Jars A
40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES. INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Lcoation Number:

Sample

TB-1 0-48

Date:

4/25/97

SAMPLE DEPTH

Time:

Total Depth Drilled:

Pull Back:

Screen Extended:

Pipe Stick Up Above Surface:
Static Water Level (TOP):
Static Water Level (BGS):

HYDRAULIC CONDUCTIVITY

Time:
Drawdown:

Flow Rate

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

a2 22 2 2

ft

mi/min

mvV

ppm
uS/mS

°F

Data Sheet

COLORMETRIC TESTS

Time:
Water Clarity
Clear Sample
Zero Zero
Soluble Iron (Eppm): ppm
Total Iron (8ppm): ppm
Soluble Iron (12ppm}): ppm
Total Iron (12ppm): ppm
Sulfide: ppm
Dissoived Oxygen: ppm
Manganese (filtered): ppm

GROUNDWATER HEADSPACE TEST

Time:

FID Headspace:

OBSERVATIONS /COMMENTS:

ppm

Probe refusal @ 43'. No sample / data collected.

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



04/12/97 SAT 20:14 FAX 4109920347 TARGET ENVIRO @oo7

SAMPLE DATA SHEET

_
Lcoation Number: TC-ggl- 28

Dale: L ¢t 33

SAMPLE DEPTH COLORMETRIC TESTS

Time: [3:30 Time: M-y

Toral Depth Drilled:; 25 g Water Clarity ( z=pu

Pull Back: . ol ft Clear Sample

Scieen Extended: /s ft Zero Zero

Pipe Stick Up Above Surface: ., /.8 # Soluble Iron Bppm): o - ¥ ppm \ I ppm

Static VWater Level (TOP): t /39 Total Iron (6ppm): 3.©  ppm \ I ppm

Static Water Level (BGS): 1940 Soluble Iron (12ppm):  —~ ppm \ r ppm
Tutal fron (12ppm); — pom ppm

HYDRAULIC CONDUCTIVITY Soluble Iron (6ppm): _ —  ppm ppm
Total iron (6ppm): - ppm \ ppm

Time: (41O Soluble Iron (12ppm): —  ppm ppm

Drawdown: [ ft Total fron (12ppm): e ppm ppm

Flow Rate A0S5.3  mimin Sulfide: 0% ppm ppm
Dissolved Oxygen: ©22.6 ppm

FLOW CEL| READINGS Manganese {terd): _ g6 _ppm ] kvpm

Tirne: 423 GROUNDWATER HEADSPACE TEST

pH: S33

rediox: -9 mv  Time: No_Resnia-

Dissvived Oxygen: £.3 ppm  FIDHeudspace: ppm

Conductivity 32,2.  uS/mS

Tempersture: (p3.83__°F OBSERVATIONS/COMMENTS:

Samiple Collection

Tima {4:33%

1 Liter Amber Jars é

40 ol VOA 4

TARGETENVIRONMENTAL SERVICES, INC.



04/12/87 SAT 20:14 FAX 4109920347 TARGET ENVIRO _[doos

SAMPLE DATA SHEET

Leoation Number,  1G— @ - 30

Gate: d -y _gz

DERTHE COLORMETRIC

Time: 13: 50 Time: /Sto

Totai Depth Drilled; 20 fi Water Clarity CzRe

Pull Back: ot ft Clear Sample

Screen Extended: St Zero Zero

Pipe Stick Up Above Surface: el 3 ft Soluble fron @ppm): 2 3 T ppm  \ I ppm

Stalic Water Level (TOP): (s ft Total iron {&ppm): o . 5 ppm \ l ppm

Static Water Level (BGS): (ﬁ o3 Soluble lron(12ppm)!  ~——  ppm pom
Total fron (12ppm): —= _ ppm I ppm

HYDRAULICATY. Soluble iron (Gppm): = ppMm ppm
Total Iron (Gppm): — ppm _A ppm

Time: / 43 { Soluble Iron (12ppm);  — ppm / ‘ ppm

Drawdown: / ft Total iron (12ppm): — ppm ﬂ ppin

Flow Rate 440  mymin  Sulfide: O ppm ppm
Dissolved Oxygen: [>2.©8 m ppm

ELOW CELL READINGS Manganese (filtered)p Q_SQ m Ppm

Time. 14 Se GROUNDWATER HEADSPACE TEST

pH: A\

red/ox; [‘i mvV Time: / K 3 5‘

Dissolved Oxygen: S 1  ppm  FID Headspace: b3 ppm

Conductivity 1.0 usims o

Temperature; 0.6 °F OBSERVATIONS / COMMENTS:

Sample Collection

Time 19 §9

1 liter Amber Jars 3

40 ml VOA ‘j

TARGET ENVIRONMENTAL SERVICES, INC.



Sample Data Sheet

Lcoation Number: TC-02-27

Date: 4/24/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 14.15 Time: 14:45

Total Depth Drilled: 27 ft Water Clarity ! Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 1 ft Zero Zero

Pipe Stick Up Above Surface: 388 ft Solubte Iron (6ppm): 4.4 ppm 3.9

Static Water Level (TOP): 20.03 ft Total Iron (Bppm): 4.35 ppm 3.9

Static Water Level (BGS): 16.15 ft Soluble Iron (12ppm): - ppm -
Total Iron (12ppm). - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.03  ppm 0
Dissolved Oxygen: 2.04  ppm 1.9

Time: 14:24 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 42 mlirnin _GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars

40 ml VOA

14:32
5.66

-204
2.9

120

61.3

14:34

Time: 15:35
FID Headspace: 4 ppm

OBSERVATIONS /COMMENTS:
mv Pumped probe dry while taking flow cell readings,
ppm  reduced flow rate.

uS/mS Sample zero - 100% sample water.
Q
F

TARGET ENVIRONMENTAL SERVICES. INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TC-02-32

Date: 4/24/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 14:20 Time: 15:02

Total Depth Drilled: 32 ft Water Clarity Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 1.5 ft Zero Zero

Pipe Stick Up Above Surface: 2.2 ft Soluble Iron (6ppm): 1.75 ppm 1.2

Static Water Level (TOP): 1835 ft Total Iron (6ppm): 2.05 ppm 1.6

Static Water Level (BGS): 1615 ft Soluble Iron (12ppm): - ppm -
Total Iron (12ppm). - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 004  ppm 0
Dissolved Oxygen: 1.99  ppm 1.89

Time: 14:27 Manganese (filtered): 0.3 ppm

Drawdown: 1 ft

Flow Rate 55 mlitnin _GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

ppm

Time: 15:37
FID Headspace: 1.8
14:45
5.29 OBSERVATIONS / COMMENTS:
99 mV  Sample zero - 100% sample water.
1.6  ppm
744 uS/mS
62 °F
14:47
3
4

TARGET ENVIRONMENTAL SERVICES, INC

ppm
ppm
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ppm



Sample Data Sheet

Lcoation Number: TC-02-37

Date: 4/24/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 15:54 Time: 16:16

Total Depth Drilled: 37 ft Water Clarity Cloudy

Pull Rack: 2 ft Clear Sample

Screen Extended: | ft Zero Zero

Pipe Stick Up Above Surface: 198 ft Soluble Iron (6ppm): 5.5 ppm 1.65

Static Water Level (TOP): 184 ft Total iron (6ppm): 14 ppm 3.05

Static Water Level (BGS): 1612 ft Soluble Iron (12ppm): - ppm -
Total fron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Suffide: 0.44 ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 15:58 Manganese (filtered): 0.3 ppm

Drawdown: { ft

Flow Rate 110 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time:
FID Headspace: ppm

Time: 16:10

pH: 4.53 OBSERVATIONS | COMMENTS:

red/ox: -73 mV No FID reading.

Dissolved Oxygen: 2 ppm  Sample zero - 100% sample water.

Conductivity 728 uS/mS

Temperature: 641 °F

Sample Collection

Time 16:12

1 Liter Amber Jars A

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
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ppm
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Sample Data Sheet

Lcoation Number: TC-02-42

Date: 4/24/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 16:59 Time: 17:28

Total Depth Drilled: 42 ft Water Clarity Semi-clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 125 ft Soluble Iron (6ppm): 2,35 ppm 0.45

Static Water Level (TOP): 177 ft Total Iron {6ppm): 3 ppm 1.05

Static Water Level (BGS): 16. 45 ft Soluble Iron (12ppm): . ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.21  ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 17.04 Manganese (filtered): 0 ppm

Drawdown: 0.88 ft

Flow Rate 582 mlimin GROQUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

fedlox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars

40 mlVOA

Time:

FID Headspace: ppm
17:14
4.84 OBSERVATIONS /COMMENTS:

-70 mV Drawdown: 17.7° to 18.58' BGS
3.9 ppm  No FID reading,

69.2 uS/mS Sample zero - 100% sample water.
62.7 °F

17:16

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
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ppm
ppm
ppm
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Sample

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

9:12

5.38

-104
8.4

104

61

9:14

Lcoation Number: TC-03-28
Date: 4/24/97
SAMPLE DEPTH

Time: 8:40
Total Depth Drilled: 29 ft
Pull Back: 2 ft
Screen Extended: 1.29 i
Pipe Stick Up Above Surface: 155  ft
Static Water Level (TOP): 18.33  ft
Static Water Level (BGS): 17.04 ft
HYDRAULIC CONDUCTIVITY

Time: 8.57
Drawdown: 1 ft
Flow Rate 176

mi/min GROUNDWATER HEADSPACE TEST

mV
ppm
usS/imS
°F

Data Sheet

COLORMETRIC TESTS

Time: 9:20
Water Clarity Semi-clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 1.35 ppm 0.45
Total fron (Bppm): 1.5 ppm 0.5
Soluble Iron (12ppm): ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.07 ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm

Time: 10:52

FID Headspace:

OBSERVATIONS / COMMENTS:

Installed on 4/23/97.

0.4

ppm

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TC-03-34
Date: 4/24/97
SAMPLE DEPTH

Time: 8:45

Total Depth Drilled: 34 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 2,37 ft
Static Water Level (TOP): 1946 ft
Static Water Level (BGS): 17.08  ft
HYDRAULIC CONDUCTIVITY

Time: 9:06
Drawdown: 1 ft
Flow Rate 107 m¥min
FLOW CELL READINGS

Time: 9:28

pH: 5.38

red/ox: -25 mv
Dissolved Oxygen: 6.6 ppm
Conductivity 93.1  uS8/mS
Temperature: 60.8 °F
Sample Collection

Time 9:30

1 Liter Amber Jars 3

40 ml VOA 4

COLORMETRIC TESTS

Time: __940
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 1.1 ppm 0.55
Total Iron (6ppm): 1.2 ppm 0.65
Soluble Iron (12ppm). - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 001  ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST

Time:

FID Headspace: 0.8

OBSERVATIONS / COMMENTS:

10:54

Installed on 4/23/97

ppm

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC

ppm
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Sample Data Sheet

Lcoation Number: TC-03-34

Date: 4/24/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 11 :00 Time: 11:23

Total Depth Drilled: 39 ft Water Clarity Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: | ft Zero Zero

Pipe Stick Up Above Surface: 323 ft Soluble Iron (6ppm): >6 ppm 6.6

Static Water Level (TOP): 207 ft Total Iron (6ppm): >8 ppm >6

Static Water Level (BGS): 1747 ft Soluble Iron (12ppm): 7.8 ppm 21
Total Iron (12ppm): 12 ppm 6.1

HYDRAULIC CONDUCTIVITY Sulfide: 0.74  ppm  0.28
Dissolved Oxygen: >2 ppm >2

Time: 11:02 Manganese (filtered): >2 ppm

Drawdown: 1 ft

Flow Rate 110 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

ppm

Time: 12:31
FID Headspace: 0.6
11:13
5.46 OBSERVATIONS | COMMENTS:
-57 mv Sample zero - 50% clear / 50% sample water,
41  ppm
882 uS/mS
626 °F
11:15
3
4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
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Sample Data Sheet

Lcoation Number: TC-03-44

Date: 4/24/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 11:41 Time: 12:065

Total Depth Drilled: 44 ft Water Clarity Semi-clear

Pull Back: 3 ft Clear Sample

Screen Extended: 3 ft Zero Zero

Pipe Stick Up Above Surface: 34 ft Soluble Iron (Bppm): 285 ppm 0.75

Static Water Level (TOP): 2209 f Total Iron (6ppm): 35 ppm 1.4

Static Water Level (BGS). 18.69 ft Soluble lron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.19  ppm 0
Dissolved Oxygen: >2 ppm 2.2

Time: 11:46 Manganese (filtered): 0 ppm

Drawdown: { ft

Flow Rate 40.8  ml/min GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 12:32
FiD Headspace: 0.7 ppm

Time: 11:56

pH: 5.09 OBSERVATIONS | COMMENTS:

red/ox: -37 mV Pulled back 2’ - no recharge

Dissolved Oxygen: 28 ppm  Pulled back additional 1' - goad recharge.

Conductivity 77.7  uS/mS Sample zero - 100% sample water.

Temperature: 624 °F

Sample Collection

Time 11:58

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
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ppm



Sample Data Sheet

Lcoation Number: TC-04-30

Date: 4/23/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 9:30 Time: 9:58

Total Depth Drilled: 30 ft Water Clarity Cloudy

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 025 ft Soluble Iron (6ppm): 1.1 ppm 0.25

Static Water Level [TOP): 1447 Total Iron {Bppm): 1.05 ppm 0.3

Static Water Level (BGS): 13.92 ft Soluble Iron (12ppm): - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.04 ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 9:35 Manganese (filtered): 0 ppm

Drawdown: 1 ft 4

Flow Rate 70 mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 10:30
FID Headspace: 0 ppm

Time: 9:46

pH: 5 OBSERVATIONS/COMMENTS:

redlox: 142 mv Sample zero - 100% sample water.

Dissolved Oxygen: 61 ppm

Conductivity 135 uS/mS

Temperature: 63.3 °F

Sample Collection

Time 9:48

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.
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Sample Data Sheet

Lcoation Number: TC-04-35

Date: 4/23/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 10:10 Time: 10:39

Total Depth Drilled: 35 ft Water Clarity Crystal Clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 33 ft Soluble Iron (6ppm): 0.65 ppm 0.3 ppm

Static Water Level (TOP): 172 fi Total Iron (Bppm): 0.9 ppm 0.5 ppm

Static Water Level (BGS): 139 ft Soluble Iron (12ppm): - ppm - ppm
Total Iron (12ppm): - ppm - ppm

HYDRAULIC CONDUCTIVITY Sulfide: 001  ppm 0 ppm
Dissolved Oxygen: >2 ppm >2 ppm

Time: 10:14 Manganese (filtered): 0.3 ppm ppm

Drawdown: 1 ft

Flow Rate 144  mlimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 10:35

4 FID Headspace: 0 ppm

Time: 10:32

pH: 5.13 OBSERVATIONS / COMMENTS:

red/ox: 2 mV  Sample zero - 100% sample water.

Dissolved Oxygen: 88  ppm

Conductivity 16-i usS/mS

Temperature: 628 °F

Sample Collection

Time 10:34
| Liter Amber Jars 3
40 mi VOA 4

TARGET ENVIRONMENTAL SERVICES, INC



Sample Data Sheet

Lcoation Number: TC-04-40
Date: 4/23/97
SAMPLE DEPTH COLORMETRIC TESTS
Time: 10:50 Time: 11:22
Total Depth Drilled: 40 ft Water Clarity Semi-clear
Pull Back: 3 ft Clear Sample
Screen Extended: 3 ft Zero Zero
Pipe Stick Up Above Surface: 355 ft Soluble Iron (6ppm): 1.05 ppm 0
Static Water Level (TOP): 175 ft Total Iron (6ppm): 1.2 ppm 0
Static Water Level (BGS): 1395 fi Soluble Iron (12ppm). - ppm -
- Total Iron {12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.1 ppm 0

Dtssolved Oxygen: >2 ppm >2
Time: Manganese (filtered): 0 ppm
Drawdown: ft
Flow Rate mlirnin _GROUNDWATER HEADSPACE TEST
FLOW CELL READINGS Time: 12:36

FID Headspace: 0 ppm
Time: 11:15
pH: 5.11 OBSERVATIONS/COMMENTS:
red/ox: 179 mV Little recharge w/ 2’ of pull back. Pulled back
Dissolved Oxygen: 55 ppm additional 1' - good recharge.
Conductivity 100 uS/mS Attempted drawdown test: pumped at max flow bui
Temperature: 63.3  °F produced no drawdown

Sample zero - 100% sample water.
Sample Collection
Time 11:17
1 Liter Amber Jars 3
40 ml VOA A

TARGET ENVIRONMENTAL SERVICES, INC.
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Sample
Lcoation Number: TC-05-27
Date: 4/23/97
SAMPLE DEPTH
Time: 14.05
Total Depth Drilled: 27 ft
Pull Back: 2 ft
Screen Extended: 2 ft
Pipe Stick Up Above Surface: 333 fi
Static Water Level (TOP): 1329 f
Static Water Level (BGS): 9.96 ft
HYDRAULIC CONDUCTIVITY
Time: 14:10
Drawdown: { ft
Flow Rate 77 mlirnin
FLOW CELL READINGS
Time: 14:19
pH: 5.45
red/ox: 163  mV
Dissolved Oxygen: 6.3 ppm
Conductivity 170 uS/mS
Temperature: 617 °F
Sample Collection
Time 14:21
1 Liter Amber Jars 3
40 ml VOA 4

Data Sheet

COLORMETRIC TESTS

Time: 14:30
Water Clarity Clear
Clear Sample
Zero Zero
Soluble Iron (6ppm): 29 pprr 1.5
Total Iron (6ppm): 3.2 ppm 1.8
Soluble Iron {(12ppm): - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.11 ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm

GROUNDWATER HEADSPACE TEST
Time:
FID Headspace: ppm

OBSERVATIONS / COMMENTS:

Flame out on FID - no reading.

Sample zero - 100% sample water.

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
Ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TC-05-30
Date: 4/23/97
SAMPLE DEPTH

Time: 14:07
Total Depth Drilied: 30 ft
Pull Back: 2
Screen Exiended: 2 ft
Pipe Stick Up Above Surface: 023 ft
Static Water Level (TOP): 1018 ft
Static Water Level (BGS): 9.95 ft
HYDRAULIC CONDUCTIVITY

Time: 14:18
Drawdown: i ft
Flow Rate 19

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

_ 1430
5.73

-215

3.5

187

62

_ 43

mlirnin GROUNDWATER HEADSPACE TEST

mv
ppm

COLORMETRIC TESTS

Time: 14:50
Water Clarity Semi-clear
Clear Sample
Zero Zero
Soluble Iron (6pptn): 475 ppm 3.5
Total fron (6ppm): 55 ppm 4.2
Soluble Iron (12ppm); - ppm -
Total Iron (12ppm): - ppm -
Sulfide: 0.09 ppm 0
Dissolved Oxygen: >2 ppm >2
Manganese (filtered): 0 ppm

Time:

FID Headspace:

ppm

OBSERVATIONS / COMMENTS:
Very hard probing. Refusal @ 30 feet BGS.

FID Flame out - no reading.

uS/mS Sample zero - 100% sample water.

°F

TARGET ENVIRONMENTAL SERVICES, INC

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TC-05-37
Date: 4/23/97
SAMPLE DEPTH

Time:

Total Depth Drilled: ft
Pull Back:

Screen Extended: ft
Pipe Stick Up Above Surface: ft
Static Water Level (TOP):

Static Water Level (BGS): ft
HYDRAULIC CONDUCTIVITY

Time:

Drawdown: ft
Flow Rate ml/min
FLOW CELL READINGS

Time:

pH:

red/ox: mv
Dissolved Oxygen: ppm
Conductivity uS/mS
Temperature: °F

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

COLORMETRIC TESTS

Time:
Water Clarity
Clear Sample
Zero Zero
Soluble Iron (6ppm): ppm
Total Iron (6ppm): ppm
Soluble Iron (12ppm): ppm
Total Iron (12ppm): ppm
Sulfide: ppm
Dissolved Oxygen: ppm
Manganese (filtered): ppm

Time:

FID Headspace:

OBSERVATIONS / COMMENTS:

GROUNDWATER HEADSPACE TEST

ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm

Probe refusal @ 30 feet BGS. No sample / data Collecte

TARGET ENVIRONMENTAL SERVICES, INC



Sample Data Sheet

Lcoation Number: TC-06-26.5

Date: 4/25197

SAMPLE DEPTH COLORMETRIC TESTS

Time: 9:42 Time: 10:10

Total Depth Drilled: 2 ft Water Clarity Semi-clear

Pull Back: 2 ft Clear Sample

Screen Extended: 365 ft Zero Zero

Pipe Stick Up Above Surface: 13.24  ft Soluble Iron (6pptn): 1.8 ppm 0.1

Static Water Level (TOP): 9.62 ft Total Iron (6ppm): 2 ppm 0.25

Static Water Level (BGS): ft Soluble Iron (12ppm}). - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.15  ppm 0
Dissolved Oxygen: 32 ppm >2

Time: 9:45 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 148  milimin GROUNDWATER HEADSPACE TEST

FLOW CELL READINGS Time: 10:56
FID Headspace: 5 ppm

Time: 9:57

pH: 4.56 OBSERVATIONS /COMMENTS:

redtox: 151 myv Sample zero - 100% sample zero.

Dissolved Oxygen: 3 ppm

Conductivity 167 uS/mS

Temperature: 626 °F

Sample Collection

Time 9:59

1 Liter Amber Jars 3

40 ml VOA 4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
ppm
ppm
ppm
ppm



Sample Data Sheet

Lcoation Number: TC-06-3 1

Date: 4/25/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 9:50 Time: 10:27

Total Depth Drilled: 3 ft Water Clarity Semi-clear

Pull Back: 2 ft : Clear Sample

Screen Extended: 1 ft Zero Zero

Pipe Stick Up Above Surface: 3.9 ft Soluble [ron (6ppm): 2.6 ppm 1.55

Static Water Level (TOP): 13.32 ft Total Iron {(Bppm): 2.7 ppm 1.7

Static Water Level (BGS): 942 ft Soluble Iron (12ppm). - ppm -
Total Iron (12ppm): ppm -

HYDRAULIC CONDUCTIVITY Sulfide; 0.06 ppm 0
Dissolved Oxygen: >2 ppm >2

Time; 9:54 Manganese (filtered): 0 ppm

Drawdown: 1 ft

Flow Rate 178  mlimin GROUNDWATER HEADSPACE TEST ‘

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars
40 ml VOA

ppm

Time: 10:55
FID Headspace: 24
10:11
4.55 OBSERVATIONS / COMMENTS:
-35 mv Sample zero - 100% sample water.
44  ppm
176 uS/mS
62.7 °F
10:13
3
4

TARGET ENVIRONMENTAL SERVICES, INC.

ppm
ppm
ppm
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ppm



Sample Data Sheet

FLOW CELL READINGS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Collection

Time
1 Liter Amber Jars

40 ml VOA

ppm

11:32

TARGET ENVIRONMENTAL SERVICES, INC

Lcoation Number: TC-08-35

Date: 4/25/97

SAMPLE DEPTH COLORMETRIC TESTS

Time: 11:18 Time: 11:38

Total Depth Drilled: 35 ft Water Clarity Semi-clear

Pull Back: 2 ft Clear Sample

Screen Extended: 2 ft Zero Zero

Pipe Stick Up Above Surface: 335 ft Soluble Iron (6ppm): 5.45 ppm 26

Static Water Level (TOP): 1315  ft Total Iron (Bppm): 6.45 ppm 3.65

Static Water Level (BGS): 9.8 ft Soluble iron (12ppm). - ppm -
Total Iron (12ppm): - ppm -

HYDRAULIC CONDUCTIVITY Sulfide: 0.33  ppm 0
Dissolved Oxygen: >2 ppm >2

Time: 11:21 Manganese (filtered): D ppm

Drawdown: 1 ft

Flow Rate 220 mlirnin _GROUNDWATER HEADSPACE TEST

Time: 13:00
FID Headspace: 4.5
11:30
5.2 OBSERVATIONS /| COMMENTS:
-33 mv Refusal @ 35”
4.8  ppm Initially only pulled back F, very slow recharge.

75 uS/mS Pulled back an additional 1' - good recharge.
65 °F

ppm
ppm
ppm
ppm
ppm
ppm
ppm



04/12/97 SAT 20:13 FAX 41089820347 TARGET ENVIRO . doos o

} SAMPLE DATA SHEET

Leoation Number: T g3 - 2, 5

Date: Y'Y T

SAMPLE DEPTH COLORMETRICTESTS

Date: o3 ”l Time: 1des

Time: e74e Water Clarity St CERBR

Total Depth Drilled: 26.5" ft Soluble iron (0-8ppm/un-filtered): L 3T ppm

Pull Back: 2! _f Totallron (0-6ppmvun-fittered):  [/» 9 5 ppm

Screen Extended: ' ft Soluble Iron (0-12ppm/un-filtereRl): >4p m

Pipe Stick Up Above Surface: Bl ” ft Total lron (0-12ppmfun-filtered): ~ ppn

Static Water Level (TOP): /2, X Soluble Iron (0-6ppm/filtered): el ppm

Static Water Level 8GS):  -.—-{ Dk # Total Iron (0-6ppm/filtered): ppm
Soluble Iron {0-12ppmv/filtered): RS ppm

MYDRAU UCTIVITY Total Iran (0-12ppm/filtered): SE ppm

, Sulfide (un-fi ltered): i fom__

Drawdown: : ! fi Sulfide (filtered): ZS pom

Time: K Dissolved Oxygen: 22,0 ppm

Flow Rate [Yomo/ SLO% 1€.2.  mimin Manganese (filtered): (o, ppm

FLOW CELL READINGS GROUNDWATER HEADSPACE TEST

Time: [O: <0 Time: [l T2

pH: y.£5 FID Headspace: ¥ ppm

redjox: \\o o

Dissolved Oxygen: :

Conductivity — Aﬁ‘“’ CM—:

Temperature: .4 F Vé,fo Scoy LEHaos,

Sample_Collection Evod Caue DO, A Gun. Proted

NoT WeoadAe
Time [0: at
1 Liter Amber Jars 2

40 ml VOA z

TARGET ENVIRONMENTAL SERVICES, INC.



dood

04/12/97 SAT 20:13 FAX 4109920347 TARGET ENVIRO - —

SAMPLE RATA SHEET

Looation Number: /== BFr-31.5

Date; & =>=~F I

SAMPLE DEPTH

Date:

Time:

Total Depth Drilled:

Pull Back:

Screen Extended:

Pipe Stiek-LUp Above Surface:
Static Water Level (TOF): -
Static Water Level (BGS):

YDRAULIC CONDUCTIVITY

Drawdown:
Time:
Flow Rate ¢ lm—/ 1255

E ¥ GS

Time:

pH:

red/ox:

Dissolved Oxygen:
Conductivity

Temperature:

Sample Colfection

Time
1 tier Amber Jars
40 ml VOA

COLORMETRICTESTS

Y-r-3923 Time: [3: 8%
{: 28 Water Clarity Sevrre Coed.
2.3 Soluble Iron (0-Bppmiun-filtered): L) ppm
o’ ft Total iron (0-6ppmv/un-filtered): _G..8 S~ ppm

A q Soluble Iron (0-12ppmun-filtered): 2, S~ ppm
.54 g Total lron.(0-12ppmiun-fittered): &4-&  ppm

[R.8 . # Soluble Iron (0-Gppmy/filtered): = ppm
0.2 ft Total lean {0-8ppm/filterad): ppm

Soluble fron (0-12ppmffiltered): __ ~~—== ppm

Total tron {0-12ppm/filtered): ppm
Sulfide (un-filtered): e IR ppm
| t  Sulfide {fitered): _ . . pom
{305~ Dissolved Oxygen: VA0 ppm
.8 3.3t mimin Manganese (filtered): ppm
GROUNDWATER H C|
[3 32y Time: i1
<. FID Headspacs: od. {0 ppm
~133 %

/ﬂ‘aﬁ ‘grﬁ-ﬂﬁ'ﬂl’r; Fansotr 1o Por fcew

———
e e——————a—t—

_Fod _F W Pee - Fre Frasd TR
Coowss <avd,
(340
4 .

TARGET ENVIRONMENTAL SERVICES, INC.



04/12/97 SAT 20:13 FAX 4109920347 T ARGET ENIRO

@003

SAMPLE DATA SHEET

Looation Number.  JC.~@BF - 2.5

Date: 4 G i

SAMPLE DEPTH COLORMETRICTESTS

Pate: 4':"* iz Time: 3:52

Time: . \‘ 153 Water Clarity Cu Dud

Total Depth Drilled: * e 3T ft Soluble Iron (0-6ppm/un-filteredppiiv (,

Pull Back: 2 ft Total lron (0-6ppmvun-filtered):p> {n P m

Screen Extended: L2 ft Soluble Iron (0-12ppm/un-filtered); % (o ppm

Pipe Stick Up Above s‘\.rface: L& #  Total ron (0-1 2ppmiunfittered): £0 -2 ppm

- L=

Static Water Level (TOR): lﬂ,I'L. ft Soluble Iran (0-6ppm/filtered): .35  ppm

Static Water Level (BGS): 10,3l f  Total ron (0-6ppm/filtered): ©33 ppm
Soluble Iron (-12ppmAfittered): 4.5 ppm

HYDRAULIC CONDUCTIVITY Total iron {0-12ppm/fittered): >4 ppm
Sulfide (un-filtered): e $S ppm

Drawdown: | ft Sulfide (filtereq): ﬁ ppm

Time: ) Dissolved Oxygen: Z2.0 _ ppm

Flow Rate ﬁ(p,..,l:ﬁ#s QS | é ml/min Manganese (filtered}: é ppm

ELOW CELL READINGS GROUNDW, ACE TEST

Time: (S‘H' ' Time: éiig.’.i

pH: Nl FID Headspace: 2, ppm

Dissolved Oxygen; CYE aE ppe

Conductivity — o /Asfn-%

Temperature: ( ﬂ § °F

Sample Callection

Time ggﬂ

1 Liter Amber Jars 3

40ml VOA ‘_)

TARGET ENVIRONMENTAL SERVICES, INC.

S



APPENDIX B

CALCULATED HYDRAULIC CONDUCTIVITIES



Transect Hydraulic Conductivities Determined by Method of Cho, et al, 2000

Dover Air Force Base, Delaware

Hydraulic
Flow Rate | Drawdown| Specific Capacity | Hydraulic Conductivity* Conductivity*
Sample | Q (ml/sec)| s (cm) S (ml/sec/cm) K (cm/sec) K (ft/day)
TC-07-31.5 1.46 30.48 0.05 Not Calculated Not Calculated
TC-07-26.5 0.30 30.48 0.01 1.07E-04 0
TC-02-27 0.70 30.48 0.02 2.48E-04 1
TA-09-43 0.13 30.48 0.00 2.65E-04 1
TA-09-48 NA NA NA 2.65E-04 1
TB-10-38 0.17 30.48 0.01 3.31E-04 1
TA-04-26 0.24 30.48 0.01 4.71E-04 1
TA-02-36.5] 0.22 26.52 0.01 4.91E-04 1
TB-06-48 1.48 30.48 0.05 5.25E-04 1
TC-05-30 0.32 30.48 0.01 6.29E-04 2
TB-09-39 0.38 30.48 0.01 6.32E-04 2
TC-02-37 1.83 30.48 0.06 6.49E-04** 2%+
TC-03-39 1.83 30.48 0.06 6.49E-04** 2%*
TB-07-32 0.39 30.48 0.01 7.78E-04 2
TB-10-43 0.43 30.48 0.01 8.61E-04** 2%*
TB-06-43 2.48 30.48 0.08 8.80E-04 2
TB-09-44 0.58 30.48 0.02 9.58E-04 3
TC-06-31 2.97 30.48 0.10 1.05E-03 3
TA-05-29 0.55 30.48 0.02 1.09E-03 3
TA-05-24 0.57 30.48 0.02 1.13E-03 3
TA-04-31 NA NA NA 1.24E-03 4
TC-03-44 0.68 30.48 0.02 1.35E-03 4
TC-07-36.5 1.05 30.48 0.03 1.40E-03 4
TC-02-32 0.92 30.48 0.03 1.51E-03 4
TB-05-41.5 1.00 30.48 0.03 1.65E-03 5
TA-03-42.5] 0.83 30.48 0.03 1.66E-03 5
TA-03-47.5 NA NA NA 1.66E-03 5
TA-03-51.5 NA NA NA 1.66E-03 5
TA-09-28 0.83 30.48 0.03 1.66E-03 5
TA-01-42 4.71 30.48 0.15 1.67E-03 5
TB-10-28 0.85 30.48 0.03 1.69E-03 5
TA-06-48 0.92 30.48 0.03 1.82E-03 5
TA-02-46.5] 093 30.48 0.03 1.85E-03 5
TA-08-43 1.14 30.48 0.04 1.88E-03 5
IR-06D 0.00 0.00 0.00 1.90E-03 5
TB-08-40.5 1.17 30.48 0.04 1.92E-03 5
TB-08-45.5 NA NA NA 1.92E-03 5
TA-04-46 0.98 30.48 0.03 1.94E-03 5
TA-04-36 0.98 30.48 0.03 1.95E-03 6
TA-08-33 0.99 30.48 0.03 1.96E-03 6
TA-09-33 1.00 30.48 0.03 1.99E-03 6
TA-04-51 1.05 30.48 0.03 2.09E-03 6
TB-03-43.5 1.10 30.48 0.04 2.18E-03 6
TA-06-38 1.13 3048 0.04 2.25E-03 6
TC-04-30 1.17 30.48 0.04 2.32E-03 7
TC-05-27 1.28 30.48 0.04 2.55E-Q3** TH*
DM-360D 0.00 0.00 0.00 2.68E-03 8
TB-06-38 1.42 30.48 0.05 2.81E-03 8
TB-08-25.5 1.50 30.48 0.05 2.98E-03 8
TA-06-43 1.55 30.48 0.05 3.08E-03 9
TC-03-34 1.78 30.48 0.06 3.54E-03 10
TC-03-29 2.93 30.48 0.10 3.57E-03 10
TA-04-56 2.20 30.48 0.07 3.62E-03 10
TA-03-27.5 1.87 30.48 0.06 3.72E-03 11
TB-03-23.5 3.12 30.48 0.10 3.79E-03 11

* Hydraulic Conductivity estimated from Specific Capacity by K=5*0.21
** Hydraulic Conductivity estimated from average of surrounding data

Page 1 of 2
2/26/2002



Transect Hydraulic Conductivities Determined by Method of Cho, et al, 2000

Dover Air Force Base, Delaware

Hydraulic
Flow Rate | Drawdown| Specific Capacity |Hydraulic Conductivity* Conductivity*
Sample | Q (ml/sec)| s (cm) S (ml/sec/cm) K (cm/sec) K (ft/day)

TB-04-47 1.97 30.48 0.06 3.91E-03 11
TB-05-36.5 1.97 30.48 0.06 3.91E-03 11
TA-08-38 1.99 30.48 0.07 3.96E-03 11
TB-03-37.5] 2.03 30.48 0.07 4.02E-03 11
TA-06-23 2.10 30.48 0.07 4.17E-03 12
TA-03-37.5]  2.19 30.48 0.07 4.35E-03 12

TB-04-42 NA NA NA 4.70E-03** [3+*
TB-09-34 2.40 30.48 0.08 4.76E-03 14
TC-04-35 2.40 30.48 0.08 4.77E-03 14
TA-01-37 2.40 30.48 0.08 4.77E-03 14
TC-06-26.5 247 30.48 0.08 4.90E-03 14
TA-06-33 2.53 30.48 0.08 5.03E-03 14
TA-05-34 2.57 30.48 0.08 5.10E-03 14
TA-07-35 2.63 30.48 0.09 5.22E-03 15
TA-04-41 2.68 30.48 0.09 5.32E-03 15
TA-08-28 2.80 30.48 0.09 5.56E-03 16
TC-01-25 3.42 30.48 0.11 5.64E-03 16
TA-05-39 3.13 30.48 0.10 6.23E-03 18
TB-05-46.5 3.13 30.48 0.10 6.23E-03 18
TB-08-35.5 3.13 30.48 0.10 6.23E-03 18

TA-07-45 3.14 30.48 0.10 6.25E-03** 18**
TA-02-31.5)  3.17 30.48 0.10 6.29E-03 18
TA-03-32.5| 3.40 30.48 0.11 6.76E-03 19
TB-04-27 3.42 30.48 0.11 6.79E-03 19
TB-03-33.5 3.65 30.48 0.12 7.25E-03 21
TC-06-35 3.67 30.48 0.12 7.28E-03 21
TB-06-33 3.87 30.48 0.13 7.68E-03 22
TB-08-30.5] 4.20 30.48 0.14 8.34E-03 24
TB-05-31.5 4.33 30.48 0.14 8.61E-03 24
TA-01-32 4.65 30.48 0.15 9.24E-03 26
TB-07-27 5.00 30.48 0.16 9.93E-03 28
TB-07-47 5.07 30.48 0.17 1.01E-02 29
TA-07-30 5.09 30.48 0.17 1.01E-02 29
TB-09-29 5.21 30.48 0.17 1.03E-02 29
TB-10-33 5.67 30.48 0.19 1.13E-02 32
TC-01-30 7.33 30.48 0.24 1.21E-02 34
TB-03-28.5 6.10 30.48 0.20 1.21E-02 34
TA-07-40 6.35 30.48 0.21 1.26E-02 36
TA-09-38 6.67 30.48 0.22 1.32E-02 38

TA-02-41.5 NA NA NA 1.42E-02** 40**
TB-04-37 7.20 30.48 0.24 1.43E-02 41
TB-07-37 8.95 30.48 0.29 1.78E-02 50
TB-07-42 9.05 30.48 0.30 1.80E-02 51
TA-06-28 9.71 30.48 0.32 1.93E-02 55
TB-04-32 10.53 30.48 0.35 2.09E-02 59
TC-02-42 9.70 26.82 0.36 2.19E-02 62
TA-05-44 11.50 30.48 0.38 2.28E-02 65
IR-07D 0.00 0.00 0.00 2.90E-02 82
TA-08-48 12.74 25.91 0.49 2.98E-02 84
TB-05-51.5] 11.47 5.79 1.98 1.20E-01 340
TC-04-40 MAX 0.00 0.00 5.22E-03 15

* Hydraulic Conductivity estimated from Specific Capacity by K=5"0.21
** Hydraulic Conductivity estimated from average of surrounding data

Page 2 of 2
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APPENDIX C

MASS FLUX CALCULATIONS FROM MONITORING WELL DATA



Tetrachloroethylene

Concentration Distanc btw R1 Trave! Time R2 Travel Time R1 Biodegradation R2 Biodegradation
(for Cj+1/Cj) Transects btw Transects btw Transects Rate Half Life Rate Half Life
Transect (umole/day) (feet) (year) (year) /(day) (years) /(day) (years)
A 0.00E+00
1200 11.6) 18.7, #DIV/O! #DIV/O! #DIV/O! #DIV/0!
B 0.00E+00|
1400 135 21.8 #DIV/0! #DIV/0! #DIV/O! #DIV/O!
C 0.00E+00)
A-C 25.1 40.5 #DIV/O! | #DIV/O! | #DIV/O! | #DivIO!
Trichloroethylene
Concentration Distanc btw R1 Travel Time R2 Travel Time R1 Biodegradation R2 Biodegradation
(for Cj+1/Cj) Transects btw Transects btw Transects Rate Half Life Rate Half Life
Transect (umole/day) (feet) {year) {year) /(day) (years) /(day) (years)
A 2.60E+05)
1200 10.7 16.9 -0.0005 4.1 -0.0003 6.4
B 4.20E+04
1400 12.5 19.7 0.0000 -251.0 0.0000 -397.4
C 4.35E+04
A-C 23.2 36.7 -0.0002| 9.0 -0.0001| 14.2
cis-1,2-Dichloroethylene
Concentration Distanc btw R1 Trave! Time R2 Travel Time R1 Biodegradation R2 Biodegradation
(for Ci+1/Cj) Transects btw Transects btw Transects Rate Half Life Rate lHaIf Life
Transect (umole/day) (feet) (year) {year) /(day) (years) /(day) {years)
A 3.07E+05,
1200 9.8 12.5 -0.0013 1.5 -0.0010 1.9
B 3.17E+03]
1400 1.4 14.5 -0.0003 6.1 -0.0002 17
Cc 8.61E+02]
A-C 21.2 27.0 -0.0008} 2.5| -0.0006) 3.2
Vinyl Chloride
Concentration Distanc btw R1 Travel Time R2 Travel Time R1 Biodegradation R2 Biodegradation
(for Cj+1/Cj) Transects btw Transects btw Transects Rate Half Life Rate Half Life
Transect {umole/day) (feet) (year) (year) /(day) {years) /(day) (years)
A 1.45E+04
1200, 8.9 8.9 -0.0007 27 -0.0007 27
B 1.45E+03
1400 104 10.4 #VALUE! #VALUE! #VALUE!| #VALUE!
C 0.00E+00
A-C 193 19.3 HNUML | #NUML | #NUML | #numt
Total Chlorocarbons
Concentration Distanc btw R1 Trave! Time R2 Travel Time R1 Biodegradation R2 Biodegradation
(for 1/(Cj+1/Cj))* Transects btw Transects btw Transects Rate Half Life Rate Half Life
Transect {umole/day) ({feet) {year) (year) /(day) (years) /(day) (years)
A 5.82E+05)
1200 8.9 8.9 -0.0008 24 -0.0008 24
B 4.66E+04
1400 10.4 104 0.0000 143.1 0.0000 1431
%] 4.43E+04
A-C 19.3 19.3 -0.0004| 5.2 -0.0004] 5.2
SITE WIDE Retardation Factor
K (fvday)= 68 R1 (foc=0.00025)  R2 ({foc=0.001)
porosity 0.35|PCE 13 21
i (ref: D&M 5/93) 0.0019|TCE 1.2 19
Velocity 0.37|cis-1,2-DCE 14 1.4
Vinyl Chloride 1 1

* Vinyl chioride was not detected at Transect C, biodegradation rate calculation
is based on detection limit (0.5 ug/L) and represents a minimum rate.




