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REPORT OF
SOIL VAPOR EXTRACTION PILOT STUDIES

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

1 INTRODUCTION

This report describes the test methodologies and results of testing of soil
vapor extraction (SVE) at two locations at the former Westinghouse Electric
Corporation (Westinghouse) plant site in Horseheads, New York. The SVE tests
were performed in accordance with Section 3.3 of the May 17, 1995, Revised
Work Plan, Supplemental Field Investigations and Treatability Studies (Revision
3.0).

On June 13 through 16, 1995, Philip Environmental Services Corporation
(Philip) personnel conducted SVE step tests and 4-hour vapor extraction tests on
both shallow and deep wells in the Former Runoff Basin and Disposal Area F at
the site. Test locations are shown in Figure 1. The objective of the tests was to
evaluate the feasibility of SVE to remove volatile organic compounds (VOCs),
especially trichloroethylene (TCE), from the soil in the Former Runoff Basin and
Disposal Area F.

The following data were collected before, during, or after each test to

evaluate SVE technology:
e depth to water in each well;
e static or pre-test vacuum in soil (“vacuum" is defined as the
difference between measured pressure and atmospheric pressure
where the measured pressure is lower than atmospheric

pressure);

¢ volume of vapor drawn from the soil at various applied vacuums
at the vapor extraction point;

¢ concentration of VOCs in vapors drawn from each extraction
point using a field photoionization detector (PID);

304519
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e concentrations of VOCs withdrawn from each extraction well as
determined by laboratory analyses conducted by GP
Environmental Services, Inc. of Gaithersburg, Maryland (GPES);

¢ influence vacuums measured at multiple depths and distances in
response to applied vacuums at the test extraction wells; and

¢ the volumetric flow rate of soil vapors at various applied
vacuums.

The remainder of this report is divided into three sections. Section 2
describes the general test methodology and the minor variances between the
planned and actually implemented methods. Section 3 presents the results of the

tests. Section 4 presents an evaluation of the test results.

30452
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2 METHODOLOGY
2.1  Extraction/Monitoring Well Installation

The test well and monitoring well set-up at each test location was generally
the same. In a central location for each test, a pair of 4-inch diameter Schedule 40
polyvinyl chloride (PVC) vapor extraction wells with 0.01-inch-wide slot screen
width were installed within approximately 5 feet from one another (Figures 2 and
3). The well screen specifications originally called for 0.04-inch-wide slots,
primarily to reduce the vapor entrance velocity through the screen and thereby
reduce the potential for entraining water droplets in the air stream. Because 0.01-
inch-wide slot screen was installed, the test described in Section 2.3...’13” was
performed to confirm that the friction loss of air flow through a well screen with
0.01-inch wide slots was not significant compared with the friction loss through a
well screen with (.04-inch-wide slots.

The locations of screened portions of the extraction wells were based on
changes in lithology, depth to groundwater, or both. The shallower extraction
wells were installed to test the potential for VOC removal from near-surface soils.
The deeper wells extraction wells were installed to test the potential for VOC
removal from soils near the water table. Well construction details and lithologic
descriptions of the soil encountered are presented in Appendix A.

Two-inch-diameter Schedule 40 PVC monitoring points were installed to
monitor the vacuum distribution in the soil during both static and test conditions.
The screened sections of these monitoring wells were constructed of Schedule 40
PVC with a slot width of 0.01 inches. The monitoring wells were placed
approximately 10 to 40 feet from the extraction wells and spaced so that the angle
defined by a line connecting a monitoring well with the extraction well with
another monitoring well was approximately 120 degrees (Figures 2 and 3). A pair
of nested monitoring wells was completed within each borehole with the screens of

each well separated from each other by a bentonite seal (Figure 4).
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2.2  Equipment Set-up and Specifications

Using the installed extraction and monitoring wells, tests were performed by
applying a vacuum to the extraction wells; treating vapors extracted from the
subsurface; and measuring the system flows, extracted vapor concentrations,
applied vacuums, and influence vacuums. A schematic of the test equipment set-up

is depicted in Figure 5 and described below.

2.2.1 Extraction Equipment

Partial vacuum ‘wés applied to the extraction wells with a 2-horsepower,
230-volt, 1-phase regenerative blower capable of delivering 120 cubic feet of air
per minute (CFM) at a vacuum equivalent to 60 inches of water (in. H,0). The
blower was powered by a 10-horsepower 5,000-watt portable electrical generator.

This -blower system included an upstream 35-gallon moisture separator and a
particulate filter. The moisture separator contained a high-water-level switch that
would disable the blower if high water levels were encountered within the
separator. An ambient air port was pre-plumbed between the moisture separator
and the blower. Although the planned equipment set-up was to locate the ambient
air port béfore the moisture separator, the pre-plumbed ambient air port located
between the moisture separator and the blower was left unchanged. No measurable
difference in system performance results from the ambient air port being located
before or after the moisture separator.

The upstream side of the blower was connected to the extraction well with a
2-inch diameter reinforced flexible PVC hose with camlock ends. The seal with
the extraction well was made with a ribbed rubber packer with a 2-inch threaded
steel ‘ﬁtting in the center. An air sampling port was installed in a section of 2-inch
diameter PVC pipe immediately downstream of the vapor extraction well. All

fittings upstream of the air sampling port were either screw type lined with Teflon

304522
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tape or were pinned. A vacuum monitoring port was also installed near the soil
vapor extraction well.

Gate valves and air velocity access ports were installed in the upstream side
of the moisture separator and ambient air port. The blower effluent was connected
to the activated carbon vapor treatment drums with flexible, reinforced 2-inch
diameter PVC hose and camlock fittings. Vapor sampling ports were installed
between and after the vapor treatment drums. An air velocity port was installed in
the vapor treatment drum effluent piping.

The moisture separator, blower, and vapor treatment drums were installed
inside a cargo van so that they could be readily assembled and disassembled

between tests.

2.2.2 Vapor Treatment

Extracted vapor was treated with two-vapor phase activated carbon canisters
(from Envirotrol, Inc.) plumbed in series. Each canister contained approximately
7.3 cubic feet (200 pounds) of activated carbon. It was expected that the combined
drums could remove up to 40 pounds of VOCs before breakthrough would be
observed (i.e., 1 pound of VOCs per 10 pounds of carbon). To meet the
substantive requirements for vapor discharge permitting during the vapor extraction
tests, a letter describing the vapor treatment methodology and monitoring was
submitted to Mr. Gardiner Cross of the New York State Department of

Environmental Conservation. A copy of this letter is presented in Appendix B.

2.2.3 Data Collection

'~ Omega Model FL-540 flow rotometers were installed in-line in the ambient
air line and in the piping connected to the soil vapor extraction well. As a back-

up flow (and temperature) measuring system, Philip used an Alnor CompuFlow
304709

(2 0d i O

08/95-542G-wp-reports(427100)



(Model 8575) heated wire anemometer. During the first step test, it was noted that
the in-line flow meters severely reduced the vacuums that could be applied to the
extraction well and the vapor flows that could be drawn from the extraction well.
For this reason, the in-line flow meters were removed, and the heated wire
anemometer was used as the primary flow measuring device.

Vapor screening concentrations were measured with a Thermo Electron
S580B PID. Air samples were collected with a Gilian GilAir-S Sampler capable of
drawing 250 cubic centimeters per minute (cm®*/min) at a vacuum equivalent to 25
in. H,0. |

Vacuums at the wells heads were measured with a set of four Dwyer
Instruments, Inc., differential pressure gauges with full range pressure/vacuims of
1.0, 5.0, 20, and 100 in. H,0. Each monitoring well was fitted with an
expandable hollow-stem plug with ball valve and brass hose barb.

Water levels in the extraction and monitoring wells were measured with an

electronic water level indicator.

2.3  Testing Methodology

Two types of tests were performed at each extraction well location. The
first was a step test, which included extraction of vapors from the extraction well at
three different vacuums. The second test was a longer-term test (approximately
4 hours) at a vacuum selected on the basis of the results of the step test. After
completing a test (step or 4-hour test) at one location (either the Former Runoff
Basin or the Disposal Area F), the next test was performed at the other location so
that the ambient soil pressures could return to static conditions before starting

another test.
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2.3.1 Step Test

Before performing the step test, data were collected to establish pre-test,
baseline conditions. The data collected included water levels and vapor
concentrations in the vapor extraction well, static vacuum readings in all the wells,
and static vapor concentrations at the vapor extraction well. Water level
information was used in conjunction with well construction details to select the
maximum vacuum to apply to the vapor extraction well during the tests. As
described below, the maximum vacuums applied to the deeper wells were selected
to avoid locally raising the groundwater level above the screen of the extraction
well.

Once the pre-test data were collected, the extraction test was begun at
approximately one-third of the maximum expected applied vacuum, and the time of
test start-up was recorded. During the step test, vacuum was measured from
shallow and deep vapor extraction wells and from all vapor monitoring wells, and
the élapsed time of the measurements was recorded. Flow rates and temperatures
of vapors being drawn from the well, being drawn through the ambient air port,
and being exhausted from the carbon drums were also measured. The individual
vacuum/flow step was terminated after approximately 20 to 30 minutes. The test
was repeated at two higher vacuums/flows. A three-step test was performed at

each vapor extraction well (shallow and deep) at each tested area.

2.3.2 Four-Hour Test

A 4-hour test was performed on both the shallow and deep soil vapor
extraction wells at both the Former Runoff Basin and Disposal Area F.

As in the step tests, pre-test measurements were recorded for water levels
and vapor concentrations in the vapor extraction well and monitoring wells, static
vacuum readings in all the wells, and static vapor concentrations at the vapor

extraction well.

DN 4™ oy
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Once the pre-test data were collected, the extraction test was begun at
optimum vacuum determined from the step test. Except for the deeper well in the
Former Runoff Basin, this vacuum was generally equal to or near the maximum
vacuum applied in the step tests. The time of test start-up and elapsed time of the
measurements were recorded. During the 4-hour test, vacuum was measured at
shallow and deep vapor extraction wells and from all vapor monitoring wells.
Flow rates and temperatures of vapors being drawn from the well, being drawn
through the ambient air port, and beingy exhausted from the carbon drums was also
measured. Measurements were taken approximately 30 minutes apart.

After approximately 2 hours and 4 hours from thé beginning of the test, a
vapor sample was collected in a Tedlar air sample bag and shipped by overnight
courier to GPES for VOC analysis. The samples were collected from the vapor
stream proximal to the extraction well and upstream from any glued fittings. The
samples were collected by reducing the vacuum on the well to approximately 10 in.
H,O0 so that the air sampling pump could overcome the vacuum applied by the test
equipment and withdraw vapor from the piping. A vacuum on the well was
maintained so that representative vapor samples were drawn from the subsurface
soil pores and so that no vapors from downstream glued pipe fittings would

contaminate the sample.

2.3.3 Evaluation of Friction Loss in Well Screen

The planned well screen slot width to be used for the vapor extraction wells
was 0.04-inches. This 0.04-inch slot width was specified to reduce the potential
for entrained water to enter the vapor stream and travel to the moisture separator,
blower, carbon drums, or low spots in the piping.

| The well screen slot width actually used in the installed extraction wells was
0.01-inches. To document the expected vacuum and flow loss across well screen
with 0.01-inch-wide slots versus 0.04-inch-wide slots, Philip performed a test using

304528
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To perform the test, a 5-foot-long section of 4-inch diameter Schedule 40
PVC screen with 0.04-inch-wide slots was capped on one end and connected to the
vapor extraction equipment. The vacuum was measured at the screen discharge
end for a series of increasing flow rates.

Once the first test was completed, a second test was performed to
approximate the effect of drawing similar flows through a 5-foot section of screen
with 0.01-inch-wide slots. Based on information from the well screen
manufacturer (Johnson Division), a section of screen with 0.04-inch-wide slots has
approximately 3.5 times the open area as a equivalent length of screen with
0.01-inch-wide slots. To simulate a 5-foot-length of screen with 0.01-inch-wide
slots, the amount of open area on the 5-foot section of screen was reduced by a
factor of 3.5. The second test was performed at the flow rates tested during the
first test and a corresponding vacuum response was recorded. These data are
presented in Table 1.

The results of these tests indicated that reducing the open area of a 5-foot
section of screen by a factor of 3.5 had a negligible effect on the pressure drop

across the screen for the range of flows encountered during the SVE test.
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3 SOIL VAPOR EXTRACTION TEST RESULTS
3.1 Lithology and Water Levels

Soil borings, including those drilled to install test wells, encountered mostly
unsorted gravel and sand with significant amounts of fines, predominantly silt, in
both the Former Runoff Basin and Disposal Area F. A fine-grained soil component
was noticeably absent from the deeper soil (greater than 10 feet below ground
surface [bgs]) encountered in Disposal Area F. Lithologic logs for the borings
used to install the vapor extraction wells and vapor monitoring wells are presented
in Appendix A.

Water levels in the wells were measured to calculate maximum vacuum that
could be applied to the deep vapor extraction well to prevent total submergence of
the screen from groundwater upwelling. A summary of well data, including
screened interval depth, depth to water, and exposed length of screen, is given in
Tables 2 and 3.

3.2 Test Results, Former Runoff Basin
3.2.1 Step Tests
Shallow Well

Step test results for the shallow vapor extraction well are summarized in
Tables 4 and 5. Non-zero vacuum readings were encountered in VMP-1 (both
shallow and deep) and in the deep vapor extraction well. Applied vacuums of 22,
40, and 55 in. H,O produced extraction well flow rates of 17, 40, and 46 CFM,
respectively. Small influence vacuums (above static vacuums) were noted at VMP-

1 (shallow and deep) and the deep vapor extraction well at the highest applied

304528
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vacuum and at VMP-3 (shallow and deep) at all applied vacuums. After correcting

for static vacuums, no influence vacuums exceeded 0.05 in. H,O.

Deep Well

Step test results for the deep vapor extraction well are summarized in Tables
6 and 7. All static vacuum readings were zero. Applied vacuums of 11, 22, and
28 in. H,O produced extraction well flow rates of 22, 34, and 30 CFM,
respectively. The drop of flow rate with increasing the vacuum from 22 to 28 in.
H,O0 is likely due to greater restriction of flow due to groundwater upwelling with
the higher vacuum. No influence vacuum response was noted in any of the vapor

monitoring wells.

3.2.2 4-Hour Tests
Shallow Well

A summary of the 4-hour test data on the shallow vapor extraction well is
presented in Tables 8 and 9. After field interpretation of the step tests, a vacuum
of 48 to 50 in. H,0O (maximum sustainable vacuum using the test equipment
specified) was applied to the shallow vapor extraction well in the Former Runoff
Basin during the 4-hour test. The flow during the test ranged from 41.0 CFM near
the beginning of the test to 49.6 CFM near the end of the test. The vacuum
dropped during the test from 50 in. H,O to 48 in. H,O, possibly due to increased
permeability from drying of the vadose zone. Influence vacuums were noted in
VMP-1 and VMP-3 (both shallow and deep) throughout the test. No influence
vacuum was noted in VMP-2 (shallow or deep) or in the deep vapor extraction

well.

N s
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PID screening of the well head vapors were performed at approximately 116
and 237 minutes after the beginning of the test with results of 8 and 5.7 meter
needle deflection units, respectively. Samples of the vapor stream collected at 116
and 237 minutes after the beginning of the test indicated the presence of small
concentrations of 1,1,2,2-tetrachloroethane; acetone; methylene chloride; and TCE.
Only TCE was found at concentrations above the detection limit. The
concentrations of the remaining compounds were below the detection limit and are
reported as estimated concentrations. A summary of the results is presented in
Table 10; laboratory reports are presented in Appendix C.

No measurable vapor concentrations (as determined by the PID) were noted

between or after the vapor treatment drums during the test.

Deep Well

A summary of the 4-hour test data on the deep vapor extraction well is
presented in Tables 11 and 12. After field interpretation of the step tests, a
vacuum of 28 in. H,O was applied to the shallow vapor extraction well. The
vacuum that could be applied was limited by the 36 inches of exposed screen above
the water table (Table 2). The flow during the test ranged from 7.0 CFM to 9.2
CFM. This relatively low flow resulted from the limited vacuum that could safely
be applied without submerging the well screen. No measurable influence vacuums
were noted in any of the vapor monitoring wells.

PID screening of the well head vapors was performed at approximately 113
and 229 minutes after beginning the test with 2.4 meter needle deflection units
measured at each time. Samples of the vapor stream collected at 113 and 229
minutes after the beginning of the test indicated low concentrations of 1,1,2,2-
tetrachloroethane; chloromethane; methylene chloride; and toluene. Only
methylene chloride was found at concentrations above the detection limit. The
concentrations of the remaining compounds were below the detection limit and
were reported as estimated concentrations. No TCE was detected. A summary of

304530
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the results is presented in Table 13; laboratory reports are presented in
- Appendix C.
No measurable vapor concentrations (as determined by the PID) were noted

between or after the vapor treatment drums during the test.

3.3  Test Results, Disposal Area F
3.3.1 Step Tests
Shallow Well

Step test results for the shallow vapor extraction well aré summarized in
Table 14 and 15. Applied vacuums or 20, 30, and 45 in. H,O produced extraction
well flow rates of 30, 67, and 76 CFM, respectively. Small influence vacuums
(0.01 in H,0) were noted at VMP-1 (shallow and deep).

Deep Well

Step test results for the deep vapor extraction well are summarized in
Tables 16 and 17. All static vacuum reading were zero. Applied vacuums of 5,
10, and 12 in. H,O produced extraction well flow rates of 33, 86, and 110 CFM,
respectively. Influence was noted at VMP-1 (shallow and deep) at all applied
vacuums and at VMP-2 (shallow and deep) and the shallow vapor extraction well at
10 and 12 in. H,0 of applied vacuum. No influence vacuum response was noted in

VMP-3 (shallow or deep) at any applied vacuum.

08/95-542G-wp-reports(427100)
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3.3.2 4-Hour Tests
Shallow Well

A summary of the 4-hour test data on the shallow vapor extraction well is
presented in Tables 18 and 19. After field interpretation of the step tests, a
vacuum of 40 to 42 in. H,0 (maximum sustainable vacuum using the test
equipment specified) was applied to the shallow vapor extraction well in the
Disposal Area F during ‘Ythe 4-hour test. The flow during the test ranged from 63.8
CFM near the beginning of the test to 68.0 CFM near the end of the test. The
vacuum dropped during the test from 42 in. H,O to 40 in. H,O possibly due to
increased permeability from drying of the vadose zone. Influence vacuums were
noted in VMP-1 ‘(both shallow and deep) and the deep vapor extraction well
throughout the test. No influence vacuum or trace vacuums were noted in VMP-2
and VMP-3 (shallow or deep) during the test. |

PID screening of the extraétion well vapors was performed at approximately
120 and 235 minutes after the beginning of the test, with results 5.7 meter needle
deflection units during both readings. Samples of the vapor stream collected at 120
and 235 minutes after the beginning of the test indicated low concentrations of
acetone, methylene chloride, and TCE. Only TCE was found at concentrations
above the detection limit. The concentrations of the remaining compounds were
below the detection limit and were reported as estimated concentrations. A
summary of the results is presented in Table 20; laboratory reports are presented in
Appendix C.

No measurable vapor concentrations (as determined by the PID) were noted

between or after the vapor treatment drums during the test.

08/95-542G-wp-reports(427100)



15
Deep Well

A summary of the 4-hour test data on the deep vapor extraction well is
presented in Tables 21 and 22. After field interpretation of the step tests, a
vacuum of approximately 10 in. H,O (maximum sustainable vacuum using the test
equipment specified) was applied to the deep vapor extraction well. During the 4-
hour test, the flow remained steady at 110 CFM. Influence vacuums were
measured at VMP-1 (shallow and deep), VMP-2 (shallow and deep) and the
shallow vapor extraction well were noted through the test. A slight but
unquantifiable influence vacuum was measured in VMP-3 (shallow and deep).

PID screening of the well head vapors was performed at approximately 109
and 231 minutes after beginning the test, with 7.2 and 4.8 meter needle deflection
units measured, respectively. Samples of the vapor stream collected at 109 and
231 minutes after the beginning of the test indicated low concentrations of 1,1,1-
trichloroethane; 1,1,2,2-tetrachloroethane; ethylbenzene; methylene chloride; TCE;
and xylenes. Only TCE and methylene chloride were found at concentrations
above the detection limit. The concentrations of the remaining compounds were
below the detection limit and are reported as estimated concentrations. A
summary of the results is presented in Table 23; laboratory reports are presented in
Appendix C.

No measurable vapor concentrations (as determined with a PID) were noted

between or after the vapor treatment drums during the test.
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4 ANALYSIS OF RESULTS
4.1 Flow Versus Applied Vacuum

Plots of flow versus applied vacuum were prepared using data from each
step test at each location. A best-fit line was drawn through the data to show the
relationship between flow and applied vacuum. The best-fit lines for each test were
drawn through the origin (no vacuum and no flow). These plots are presented in

Figures 6 through 9.

4.2 Radius of Vacuum Influence

Plots were prepared of influence vacuums versus distance to vapor
monitoring probes for each 4-hour test, except for the 4-hour test on the deep vapor
extraction well in the Former Runoff Basin (Figures} 10, 11, and 12). No data
were plotted for the 4-hour deep extraction well test in the Former Runoff Basin
becauée no influence vacuums were detected during the test. Because vacuums
generally decrease logarithmically with distance from the outside of the borehole of
the vapor extraction well, the data are plotted on a semi-logarithmic scale so that a
straight-line best fit to the data could be made. Experience indicates that the
vacuum immediately outside the vapor extraction well borehole is approximately
0.3 times the applied vacuum at the vapor extraction well. This value has been
plotted in Figures 10, 11, and 12 and labeled "VEW."

A best-fit line was drawn through the data points. For the shallow vapor
extraction well test in the Former Runoff Basin and for the deep vapor extraction
well test in Disposal Area F, best-fit lines were drawn through the data both
including and excluding the corrected vacuum for the vapor extraction well.
Because detectable vacuums were noted in only one vapor monitoring probe in the
shallow vapor extraction well test in Disposal Area F, a best-fit line was plotted

304534

through data including a corrected value for the vapor extraction well.
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The radius of vacuum influence is commonly taken as the projected distance
at which the vacuum is no lower than a cutoff vacuum (commonly 0.1 to 0.01 in.
H,0). Based on an 0.1 to 0.01 in. H,O vacuum cut-off criterion and including the
corrected extraction well data, the range of radii of vacuum influence for the
shallow zone in the Former Runoff Basin is approximately 15 to 22 feet, for the
shallow zone in Disposal Area F is approximately 8 to 12 feet, and for the deep
zone in Disposal Area F is approximately 12 to 20 feet at the vacuums applied

during the tests.

4.3  Permeability Calculations

The permeability of the vadose zone was calculated based on the following
relationship developed by Johnson, P.C., et. al. (1990):

£ - Qu. . In(R /R)
HrP, = [1-P,,/P)]
where:
k = soil permeability to air flow in cm?;
u = viscosity of air = 1.8 x 10* g/cm-s;
P, = absolute pressure at extraction well (g/cm-s?);
P,.. = absolute ambient pressure = 1.01 x 10° g/cm-s?;
Ry = radius of vapor extraction well (cm);
R, = estimated radius of influence of vapor extraction well (cm);
Q = flow rate (cm*/sec); and
H = length of well screen through which air flow is being drawn (cm).

()
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The estimated permeability for the shallow zone in the Former Runoff Basin
is 4.67 x 107 cm? (47 darcy), for the deep zone in the Former Runoff Basin is 1.05
x 108 cm? (106 darcy), for the shallow zone in Disposal Area F is 4.35 x 107 cm?
(44 darcy), and for the deep zone in Disposal Area F is 4.59 x 10° cm? (464
darcy). Calculations are presented in Appendix D. |

4.4 TCE Mass Removal Rates

The mass removal rate of TCE was estimated for each area by multiplying
the concentration of TCE by the flow rate in standard cubic feet per minute (scfm)
(conversion of CFM to scfm in Appendix D). The calculated mass removal rates
for the shallow well in the Former Runoff Basin ranged from 0.04 to 0.08 pounds
per day, for the shallow well in Disposal Area F ranged from 0.08 to 0.18 pounds
per day, and for the deep well in Disposal Area F ranged from 0.06 to 0.15 pounds
per day. Because no detected or estimated concentrations of TCE were reported in
air samples collected from the deep well in the Former Runoff Basin, no removal
of TCE from the deeper portion of the vadose zone of the Former Runoff Basin
can be predicted. Calculations of the estimated TCE mass removal rate are

presented in Appendix D.

4.5 Evaluation of SVE as a Remediation Method

In both test areas, the results of the pilot-scale testing demonstrated the
feasibility of SVE to induce subsurface air flows to extraction wells. Significant
volumetric air flows can be developed by applying moderates vacuums, reflecting
the high air permeabilities in all four test zones, and, except for the deep well in
the Former Runoff Basin, reasonable zones of influence can be developed around
each extraction well. In the deeper zone at the Former Runoff Basin, the applied

304530
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vacuum was limited because only 36 inches of well screen were exposed above the
water table. Shallower wells would be needed in this area if larger vacuums are to
be applied and air flows increased. Overall, however, there are no significant
physical impediments for implementation of SVE to treat soils in the Former
Runoff Basin or Disposal Area F.

The rates of TCE removal by SVE during the pilot-scale tests were
generally quite low. These low mass removal rates most likely reflect the limited
quantities of TCE present in the subsurface rather than the ability of this
technology to extract TCE from site soils. The following sections evaluate the
practicality of using SVE for TCE removal, to the extent TCE removal in these
areas is shown to be required. This evaluation uses treatment areas based on
sampling and analysis conducted as part of the Initial Field Investigation (IFI) phase
of the remedial investigation (RI) and "model" SVE operating conditions based on
the pilot-scale data. (

4.5.1 Former Runoff Basin

In the Former Runoff Basin, the shallow extraction well, screened at a depth
of 2.5 to 3.0 ft-bgs, withdrew 0.04 to 0.08 pounds of TCE per day. The deeper
well, screened at 8.0 to 13.0 ft-bgs, did not extract a detectable quantity of TCE,
most likely because the applied vacuum (and resultant air flow) had to be limited
because only a relatively small section of screen (36 inches) was exposed above the
water table.

IFI soil sampling and analysis detected TCE concentrations in soil above
100 micrograrhs per kilogram (ug/kg) at two locations located about 100 feet apart
(@i.e., Borings FRB-158 and FRB-163). The depths of samples ranged from 2.0 to
6.0 ft-bgs. The two "hot spots” of elevated TCE concentration are separated by
soil boring FRB-160, located about 40 feet from FRB-158, in which the sample
collected at a depth of 6.0 ft-bgs exhibited 6 ug/kg TCE.

3045
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To evaluate the practicality of using SVE to remove TCE from shallow soils

in the area of boring FRB-158, the following treatment model was assumed:

the overall treatment area is approximately 75 by 75 feet in
plan, centered on the location of FRB-158, plus a 20 by 20 foot
area centered at FRB163 with a treatment (vadose) zone
thickness of 10 feet;

the unit weight of the soil is 110 pounds per cubic foot;

eight extraction wells would be used, each treating a nominal
cylindrical volume of soil of 20-foot radius and 10 feet in depth
(i.e., 12,600 cubic feet or 690 tons);

at an assumed effective porosity of 25 percent, one pore volume
for each well is 3,150 cubic feet;

the average TCE concentration in the soil is 15,000 ug/kg, so
that each extraction well needs to treat a TCE mass of
approximately 20 pounds (690 tons soil x 2000 pounds/ton x
1.5 x 10”° pound TCE/pound soil);

the flow in each extraction well would be 50 CFM for a total
air flow of 400 CFM; and '

the initial TCE removal rate is 0.06 pounds per day per
extraction well.

The time required to remove 95 percent of the TCE at the initial removal

rate of 0.06 pounds per day per well, would be 330 days (20 pounds x 0.95/0.06

pounds per day). Recognizing that the rate of removal decreases logarithmically,

the actual treatment time could be 2 to 5 times this calculated value. This time

frame would be sufficient to allow literally thousands of air exchanges through soil

subject to SVE treatment. Although the treatment time appears long based on the

low TCE removal rate (and possibly due to an overestimation of the total mass of

TCE present), these treatment parameters are within the range of practical SVE

applications.

304538
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4.5.2 Disposal Area F

In Disposal Area F, the shallow extraction well, screened at a depth of 2.5
to 3.0 ft-bgs, withdrew 0.08 to 0.18 pounds of TCE per day, and the deeper well,
screened at 10.0 to 15.0 ft-bgs, withdrew 0.06 to 0.15 pounds of TCE per day.

IFI soil sampling and analysis detected TCE concentrations in soil above 100 ug/kg

in a test trench excavated in the northern portion of Disposal Area F. The depths

of sainples ranged from 1.0 to 2.5 ft-bgs; a sample from 10.0 ft-bgs showed no
detectable TCE.
To evaluate the practicality of using SVE to remove TCE from soils in the

area of the northern test trench in Disposal Area F, the following treatment model

was assumed:

the overall treatment area is 80 by 80 feet in plan, centered on
the location of the northern test trench, with a treatment depth
of 10 feet;

the unit weight of the soil is 110 pounds per cubic foot;

16 extraction wells would be used, each treating a cylindrical
volume of soil of 12-foot radius and 10 feet in depth (i.e.,
4,520 cubic feet or 250 tons);

at an assumed effective porosity of 25 percent, one pore
volume for each well is 1,130 cubic feet;

the average TCE concentration in the soil is 10,000 ug/kg, so
that each extraction well needs to treat a TCE mass of
approximately 5 pounds (250 tons soil x 2000 pounds/ton x
1.0 x 10 pound TCE/pound soil);

the flow in each extraction well would be 100 CFM for a total
air flow of 1,600 CFM; and

the initial TCE removal rate is 0.10 pounds per day per
extraction well.

The time required to remove 95 percent of the TCE at the initial removal

rate of 0.10 pounds per day per well, would be 48 days (5 pounds x 0.95/0.10

304533
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pounds per day). Recognizing that the rate of removal decreases logarithmically,
the actual treatment time would more likely be 2 to 5 times this calculated value or
about 3 to 8 months. This treatment time is relatively short, and it may be more
practical to reduce the system air flow and increase treatment time. This
assessment will be performed as part of the feasibility study. In any case, these

treatment parameters are within the range of practical SVE applications.

304340
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Table 1
FLOW VERSUS VACUUM IN 5-FOOT SECTION OF WELL SCREEN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

Vacuum for Vacuum Equivalent for
5-Foot Section of : 5-Foot Section of
Flow 0.04-Inch Slot Screen 0.01-Inch Slot Screen
(CFM) (in. H,0) (in. H,0)
10.7 - 0.025
12 0.025 ---
20 0.05
21 - 0.075
30 - 0.15
31.5 0.125 -—
40 0.225 0.275
50 0.375 -—
50.5 e 0.40
75 — 0.85
77 0.675 -
100 1.4 1.5
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Table 2

WATER LEVELS AND EXPOSED WELL SCREEN
FORMER RUNOFF BASIN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

Screened Interval
Below Ground

Depth to Water
Below Ground

Surface Surface Exposed Screen
Well Identification (feet) (feet) (feet)
VEW - Shallow 2.5-50 Dry (> 5.0) 2.5
VEW - Deep 8.0-13.0 11.00 3.0
VMP-1 - Shallow 25-5.0 Dry (>5.0) 2.5
VMP-1 - Deep 8.0 -13.0 10.81 2.81
VMP-2 - Shallow 45-7.0 Dry (> 7.0) 2.5
VMP-2 - Deep 10.0 - 15.0 12.25 2.25
VMP-3 - Shallow 25-5.0 Dry (> 5.0) 2.5
VMP-3 - Deep 8.0-13.0 10.78 2.78
3043544
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WATER LEVELS AND EXPOSED WELL SCREEN

Table 3

DISPOSAL AREA F

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

Screened Interval
Below Ground

Depth to Water
Below Ground

Surface Surface Exposed Screen
Well Identification (feet) (feet) (feet)
VEW - Shallow 25-5.0 Dry (> 5.0) 2.50
VEW - Deep 10.0 - 15.0 12.50 2.50
VMP-1 - Shallow 25-5.0 Dry (> 5.0) 2.50
VMP-1 - Deep 10.0 - 15.0 12.60 2.60
VMP-2 - Shallow 25-5.0 Dry (> 5.0) 2.50
VMP-2 - Deep 10.0 - 15.0 12.59 2.59
VMP-3 - Shallow 25-5.0 Dry (> 5.0) 2.50
VMP-3 - Deep 10.0 - 15.0 12.57 2.57
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Table 4

TEST OPERATING CONDITIONS
STEP TEST - SHALLOW VAPOR EXTRATIN WELL

8/95-tables542G-exceltbl(427100)

FORMER RUNOFF BASIN
Applied Vacuum Ambient Alr | Extraction Well | Discharge Extraction Vapor Vapor
to Extraction Well Fiow Rate Flow Rate Flow Rate Well Vapor |Concentrations| Concentrations
{inches H.0) (CFM) (CFM) (CFM) Concentrations Between After
{(mu) Carbon Drums | Carbons Drums

{(mu) (mu)

0 0 0 0 nd 0 0

22 35 17 nd nd 0 0

40 58 40 nd nd 0 0

55 11.3 46 nd nd 0 0

nd = no data CFM = cubic feet per minute mu = photoionization detector meter units
A Table 5§
VACUUM RESPONSE DATA
STEP TEST - SHALLOW VAPOR EXTRACTION WELL
FORMER RUNOFF BASIN
Monitoring Relative Applied Vacuums Distance to
Well Depth and Corresponding Extraction
Number Influence Vacuums Well
(inches H,0) (feet)
Static Step 1 Step 2 Step 3
0 22 40 55

VMP-1 Shallow 0.05 0.05 0.05 0.1 11.25
VMP-1 Deep 0.05 0.05 0.05 0.1 11.25
VMP-2 Shallow 0 0 0 0 47.25
VMP-2 Deep 0 0 0 0 47.25
VMP-3 Shallow 0 0.025 0.025 0.05 20.92
VMP-3 Deep 0 0.025 0.025 0.05 20.92

Other VE Well Desep 0.1 0.05 0.05 0.1 5

Approx. Elapsed Time {min) 0 24 28 34
Note: Approximate Elapsed Time is time from beginning of individual step.




Table 6

TEST OPERATING CONDITIONS
STEP TEST - DEEP VAPOR EXTRACTION WELL

FORMER RUNOFF BASIN
ApBﬁed Vacuum Ambient Alr | Extraction Weil-_Discharge Extraction Vapor Vapor
to Extraction Well Flow Rate Flow Rate Flow Rate Well Vapor |Concentrations] Concentrations
(inches H,0) (CFM) (CFM) (CFM) Concentrations Between After
(mu) Carbon Drums | Carbons Drums

(mu) (mu)

0 0 0 0 10 nd nd

11 116 22 102 nd 1.1 1.1

22 107 24 90 nd 1.1 1.1

28 nd 30 nd 168* 1.1 1.1

nd = no data CFM = cubic feet per minute mu = photoionization detector meter units
* = measurement taken downstream of glued PVC fittings
Table 7
VACUUM RESPONSE DATA
STEP TEST - DEEP VAPOR EXTRACTION WELL
FORMER RUNOFF BASIN
Monitoring Relative Applied Vacuums Distance to
Well Depth and Corresponding Extraction

Number Influence Vacuums Well

(inches H;0) (feet)
Static Step 1 Step 2 Step 3
0 11 22 28

VMP-1 Shallow 0 0 0 0 11.5

VMP-1 Deep 0 0 0 0 11.5
VMP-2 Shallow 0 0 0 0 43.33
VMP-2 Deep 0 0 0 0 43.33
VMP-3 Shallow 0 0 0 0 21.08
VMP-3 ~ Deep 8] 0 0 0 21.08

Other VE Well Shallow 0 0 -0 0 5
Approx. Elapsed Time (min) 0 22 24 24

Note: Approximate Elapsed Time is time from beginning of individual step.
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Table 8
EXTRACTION WELL TEST DATA
4-HOUR TEST - SHALLOW VAPOR EXTRACTION WELL
FORMER RUNOFF BASIN
Approximate | Vacuum at Total Flow Total Ambient | Total Discharge Vapor Vapor Vapor
Elapsed Time | Extraction From Well ~ Flow (CFMY/ Flow (CFM/ | Concentration | Concentration | Concentration
of Extraction | Well Head (CFMY Temperature | Temperature | AtExtraction Between After Carbon
System (inH,0) Temperature (°c) (°c) Well Head | Carbon Drums Drums
Measurements (°c) {mu) (mu) {mu)
{min)
0* 0 0/nd 0/nd 0/nd nd nd nd
15 50 41.0/23.0 215/1586 576/17.1 nd 0 0
20 50 nd/nd nd/nd nd/nd nd 0 0
59 48 43.0/23.0 8.0//1194 48.5/33.0 nd 0 0
116" 48 45.0/26.3 9.0/245 49.0/36.3 8 0 0
145 48 475/26.2 10.0/23.4 53.3/369 nd 0 0
192 48 48.4/26.9 96/245 53.1/37.4 nd 0 0
220 43 47.1/271 10/23.7 540/37.7 nd 0 0
237** 48 496/27.6 9.9/250 54.1/375 5.7 0 0
nd = no data * = static conditions ** = approximate time of air sample collection in Tedlar bag
CFM = cubic feet per minute mu = photoionization detector meter units
Table 9
MONITORING WELL TEST DATA
4-HOUR TEST - SHALLOW VAPOR EXTRACTION WELL
FORMER RUNOFF BASIN
Vacuum ﬁapsed . Vacuum Elapsed Vacuum Elapsed Vacuum Elapsed Vacuum Eapsed Vacuum Elapsed Deep
VMP-1 Time VMP-1 Time VMP-2 Time VNP-2 Time VMP-3 Time VMP-3 Time Vent
Shatlow {min) Deep (min) Shallow {min) Deep {min) Shallow (min) Deep (min) Well
(inH,0) {inH,0) (inH.0) (inH,0) (inH,0) {inH20) {inH,0)
0 0 0 0 0 1] 0 0 0 0 0 0 0
0.05 225 0.025 23 0 245 0 245 0.025 235 0.025 235 nd
0.075 51 0.025 51 0 55 0 55 0.025 54 0.025 54 nd
0.06 33 0.04 83 0 85 0 85 0.025 85 0.025 85 pressure
0.06 107 0.04 107 [¢] 109 0 109 0.025 108 0.025 108 pressure
0.075 140 0.05 140 0 142 0 142 0.025 141 0.025 141 0
006 184 0.04 184 0 186 0 186 0 187 0.025 187 0
0.075 225 0.05 225 0 228 0 228 0.04 227 0.04 227 0
0.1 240 0.075 240 0 243 0 243 0.04 242 0.04 242 nd
(¥h
c~
RN
. Ind=no data min = minutes inH.0 = inches of water column vacuum pressure = well at slightly higher than atmospheric pressure

=N
Co
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Table 10

SUMMARY OF VOCS IN VAPOR SAMPLES

4-HOUR TEST - SHALLOW VAPOR EXTRACTION WELL

FORMER RUNOFF BASIN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

HORSEHEADS, NEW YORK

Concentration Concentration
After 116 Minutes After 237 Minutes
Parameter (ug/L) (ug/L) '
1,1,2,2-tetrachloroethane 1.7017 BQL
acetone 5.107 BQL
methylene chloride 3.607 6.007J
20.6

trichloroethylene 12.7

BQL = below quantitation limit.
J = below detection limit - estimated value.
ug/L = micrograms per liter.
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Table 11
EXTRACTION WELL TEST DATA
4-HOUR TEST - DEEP VAPOR EXTRACTION WELL

FORMER RUNOFF BASIN
Approximate | Vacuum at Total Flow Total Ambient | Total Discharge Vapor Vapor Vapor
Elapsed Time | Extraction From Well Flow (CFM)/ Flow (CFM)/ {Concentration| Concentration { Concentration
of Extraction | Well Head (CFMY Temperature | Temperature | AtExtraction Between After Carbon
System {(inH,0) Temperature (°c) {°c) Well Head | Carbon Drums Drums
Measurements (°c) . (mu) {mu) (mu)
{min)
0* 0 0/nd 0/nd 0/nd 4 nd nd
33 28 9.2/14.1 955/12.2 93.8/26.7 nd 0 0
60 28 84/16.9 92/146 945/275 nd 0 0
85 28 80/16.8 925/144 94.7/28.2 nd 0 0
113* 28 7.0/208 93/18.0 935/29.8 24 0 0
148 28 86/2286 91.5/185 93/336 nd 0 0
192 28 71227 94.0/20.0 89.5/36.8 nd 0 0
207 28 741255 92.0/225 88.0/38.0 nd 0 0
229** 28 8.1/26.7 97.0/213 86.5/39.2 24 0 0
nd=nodata  *= static conditions ** = approximate time of air sample collection in Tedlar bag
CFM = cubic feet per minute mu = photoionization detector meter units
Table 12
MONITORING WELL TEST DATA
4-HOUR TEST - DEEP VAPOR EXTRACTION WELL
FORMER RUNOFF BASIN
Vacuum Elapsed Vacuum Elapsed Vacuum Elapsed Vacuum Efapsed Vacuum Elapsed Vacuum Elapsed Shallow
VMP-1 Time VMP-1 Time VMP-2 Time VMP-2 Time VMP-3 Time VMP-3 Time Vent
Shallow (min) Deep {min) Shallow (min) Deep (min) Shallow (min) Deep (min) Well
(inH,0) {inH,0) (inH.0) (inH,0) (inH,0) (inH.0) (inH,0)
0 0 0 0 0 0 0 0 0 0 0 0 0
0 37 0 37 0 375 0 375 0 38 0 38 0
0 64 0 64 0 64.5 0 64.5 0 65 0 65 0
0 N 0 91 0 91.5 0 91.5 0 92 0 92 0
0 118.5 0 1185 0 119 0 119 0 119.5 0 119.5 0
0 1515 0 151.5 0 152 0 152 0 152.8 0 1525 0
0 196.5 0 196.5 0 197 0 197 0 1975 0 1975 0
0 211 0 211 0 2115 0 2115 0 212 0 212 0
0 235 0 235 0 2355 0 235.5 0 236 0 236 0
nd = no data min = minutes inH,O = inches of water column vacuum pressure = well at slightly higher than atmospheric pressure
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Table 13

SUMMARY OF VOCS IN VAPOR SAMPLES
4-HOUR TEST - DEEP VAPOR EXTRACTION WELL
FORMER RUNOFF BASIN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

Concentration Concentration
‘ After 113 Minutes After 229 Minutes
Parameter (ug/L) (ug/L)
1,1,2,2-tetrachloroethane BQL 1.017J
chloromethane 0.940J BQL
methylene chloride 19.4 10.8
toluene BQL 0.4807]
BQL = below quantitation limit.
J = below detection limit - estimated value.
ug/L. = micrograms per liter.
3C

08/95-542G-wp-reports(427100)

N

W
| SN



St

Table 14

TEST OPERATING CONDITIONS

STEP TEST - SHALLOW VAPOR EXTRACTION WELL

DISPOSAL AREAF
Applied Vacuum Ambient Air | Extraction Well Discharge Extraction Vapor Vapor
to Extraction Well Flow Rate Flow Rate Flow Rate Well Vapor |[Concentrations] Concentrations
(inches Hz0) (CFM) (CFM) (CFM) Concentrations Between After
(mu) Carbon Drums | Carbons Drums
{mu) (mu)
0 0 0 0 5.7 0 0
20 80 30 94 nd 3.3 1.1
30 66 67 80 nd 1.1 1.1
45 9 76 62 24* 1.1 1.1
nd = no data CFM = cubic feet per minute mu = photoionization detector meter units
* = measurement taken downstream of glued PVC fitting
Table 15
VACUUM RESPONSE DATA
STEP TEST - SHALLOW VAPOR EXTRACTION WELL
DISPOSAL AREA F
Monitoring Relative Applied Vacuums Distance to
Well Depth and Corresponding Extraction
Number Influence Vacuums Well
(inches H;0) (feet)
Static Step 1 Step 2 Step 3
o 20 35 45
VMP-1 Shallow 0 0 0 0.01 10
VMP-1 Deep 0 0 0 0.01 10
VMP-2 Shallow 0 0 0 0 26
VMP-2 Deep 0 0 0 0 26
VMP-3 Shallow 0 0 0 o] 27.11
VMP-3 Deep 0 0 0 0 27.11
_Other VE Well Deep 0 0 0 0 5
Approx. Elapsed Time (min) 0 24 22 25
Note: Approximate Elapsed Time is time from beginning of individual step.
| d
! e
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Table 16

TEST OPERATING CONDITIONS
STEP TEST - DEEP VAPOR EXTRACTION WELL

DISPOSAL AREAF
AppTIed Vacuum Ambient Air | Extraction Weil-ﬁ)ischarge Extraction Vapor Vapor
to Extraction Well Flow Rate Flow Rate Flow Rate Well Vapor |Concentrations| Concentrations
{inches H20) (CFM) (CFM) (CFM) Concentrations Between After
{(mu) Carbon Drums | Carbons Drums
{mu) (mu)
0 0 0 0 0 0 0
5 89 33 110 nd 0 0
10 21.5 86 100 nd 0 0
12 1.5 100 100 nd 0 0
nd = no data CFM = cubic feet per minute mu = photoionization detector meter units
Table 17
VACUUM RESPONSE DATA
STEP TEST - DEEP VAPOR EXTRACTION WELL
DISPOSAL AREAF
Monitoring Relative Applied Vacuums Distance to
Well Depth and Corresponding Extraction
Number Influence Vacuums Well
(inches H0) (feet)
Static Step 1 Step 2 Step 3
0 5 10 12
VMP-1 ~_Shallow 0 0.025 0.05 0.05 10.75
VMP-1 Deep 0 0.025 0.05 0.05 10.75
VMP-2 Shallow 0 0 0.025 0.025 21
VMP-2 Deep 0 0 0.025 0.025 21
VMP-3 Shallow 0 0 0 0 29.75
VMP-3 Deep 0 0 0 0 29.75
Ojther VE V_Vell Deep 0 0 0.025 0.05 5
Approx. Elapsed Time (min) 0 41 31 23
Note: Approximate Elapsed Time is time from beginning of individual step:
AN g
ou455
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Table 18
EXTRACTION WELL TEST DATA
4-HOUR TEST - SHALLOW VAPOR EXTRACTION WELL
DISPOSAL AREAF
Approximate | Vacuum at Total Flow | Total Ambient | Total Discharge Vapor Vapor Vapor
Elapsed Time | Extraction From Well Flow (CFM)/ Flow (CFM)/ |Concentration| Concentration | Concentration
of Extraction | Well Head {CFMy Temperature | Temperature | AtExtraction Between After Carbon
System {inH30) Temperature (°c) (°c) Well Head | Carbon Drums Drums
Measurements (°c) (mu) (mu) (mu)
{min)
0* 0 0/nd 0/nd 0/nd 171 nd nd
13 42 63.8/26.3 3/269 36/34.8 nd 0 0
51 41 67.7/27.5 3/278 647/41.1 nd 0 0
89 40 68.5/26.6 3/284 62517421 nd 0 0
120** 40 69.2/26.8 41272 64.4/416 5.7 0 0
155 40 68.5/28.3 3/28.0 63.8/41.8 nd 0 0
178 40 68125.7 3/276 63.6/44.9 nd 0 0
235 40 68/25.0 3/26.7 61.5/456 57 0 0
nd=nodata * = static conditions ** = approximate time of air sample collection in Tedlar bag
CFM = cubic feet per minute mu = photoionization detector meter units
Table 19
MONITORING WELL TEST DATA
4-HOUR TEST - SHALLOW VAPOR EXTRACTION WELL
DISPOSAL AREA F
Vacuum Elapsed Vacuum Elapsed Vacuum Elapsed Vacuum Elapsed Vacuum Elapsed Vacuum ﬁipsed Deep
VMP-1 Time VMP-1 Time VMP-2 Time VMP-2 Time VMP-3 Time VMP-3 Time Vent
Shallow {min) Deep (min} Shallow {min) Deep (min) Shallow {min) Deep (min}) Well
{inH,0) {(inH,0) {inH,0) {inH,0) {inH.0) {inH,0) {inH,0)
0 0 0 0 0 0 0 0 0 0 0 0 0
trace 30 trace 30 0 31 0 31 0 32 0 32 0
0.025 57 0.025 57 trace 58 trace 58 0 59 0 59 trace
0.025 96 trace 96 trace 97 trace 97 0 98 0 98 trace
0.025 135 0.025 135 [ 136 0 136 0 137 0 137 0.025
0.025 162 0.025 162 0 164 0 164 0 163 0 163 0.025
0.025 184 0.025 184 0 183 4] 183 0 185 0 185 0.025
0.025 232 0.025 232 0 233 0 233 0 232 0 232 0.025
nd = no data min = minutes inH,0 = inches of water column vacuum
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Table 20

SUMMARY OF VOCS IN VAPOR SAMPLES
4-HOUR TEST - SHALLOW VAPOR EXTRACTION WELL
DISPOSAL AREA F

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

Concentration Concentration
After 120 Minutes After 235 Minutes
Parameter (ug/L) (ug/L)
acetone BQL ' 6.80 7
methylene chloride 5.107 6.907
. trichloroethylene 32.0 15.6

BQL = below quantitation limit.
J = below detection limit - estimated value.
ug/L. = micrograms per liter.

08/95-542G-wp-reports(427100) 3 C 4 5 5 5



926GV 36

EXTRACTION WELL TEST DATA

Table 21

4-HOUR TEST - DEEP VAPOR EXTRACTION WELL

DISPOSAL AREA F
Approximate | Vacuum at Total Flow Total Ambient | Total Discharge Vapor Vapor Vapor
Elapsed Time | Extraction From Well Flow (CFM)/ Flow (CFM)! |Concentration| Concentration | Concentration
of Extraction Well Head (CFM) Temperature | Temperature | AtExtraction Between After Carbon
System (inH;0) Temperature (°c) (°c) Well Head | Carbon Drums Drums
Measurements (°c) (mu) (mu) (mu)
{min) .
0* 0 0/nd 0/nd 0/nd 10 nd nd
25 9 110/21 2.0/28 99.8/41.2 0 0 0
58 9 110/215 15/265 99.2/43 0 0 0
87 9 110/21.5 20/25 99.4/435 0 0 0
109** 9 110/21.6 1.7126.7 99.8/43.2 72 0 0
148 10 110/21.6 18/278 97.0/436 0 0 0
177 10 110/21.8 1.7/28 97.2/44.3 0 0 0
206 10 110/21.8 1.7/27.7 95.3/45.1 0 0 0
231* 10 110/21.5 20/270 96/45.3 4.8 1] 0
nd = no data * = static conditions ** = approximate time of air sample collection in Tedlar bag
CFM = cubic feet per minute mu = photoionization detector meter units
Table 22
MONITORING WELL TEST DATA
4-HOUR TEST - DEEP VAPOR EXTRACTION WELL
DISPOSAL AREA F
Vacuum Elapsed Vacuum EIapsed Vacuum Elapsed Vacuum Eapsed Vacuum Elapsed Vacuum ﬁ?psed Shallow
VMP-1 Time VMP-1 Time VMP-2 Time VMP-2 Time VMP-3 Time VMP-3 Time Vent
Shallow (min) Deep {min) Shallow (min) Deep {min) Shallow {min) Deep {min) Well
(inH,0) (inH;0) (inH,0) (inH.0) {inH,0) (inH,0) (inH,0)
0 0 0 0 0 0 0 0 0 0 0 0 0
0.05 31 0.08 31 trace 33 trace 33 trace 32 trace 32 0.05
0.05 64 0.05 64 0.025 65 0.025 65 0 66 trace 66 0.05
0.05 92 0.05 92 0.025 93 0.025 93 trace 94 {race 94 0.05
0.05 114 0.05 114 trace 115 trace 115 0 116 trace 116 0.05
0.05 153 0.05 153 trace 154 trace 154 0 155 trace 155 0.05
0.05 182 0.05 182 trace 183 trace 183 0 184 frace 184 0.05
0.05 211 0.05 211 0.025 212 0.025 212 0 213 trace 213 0.05
0.05 236 0.05 236 0.025 237 0.025 237 0 238 trace 238 0.05
nd =nodata min = minutes inH20 = inches of water column vacuum

8/95-Table2.542-exceltbl(427100)




Table 23

SUMMARY OF VOCS IN VAPOR SAMPLES
4-HOUR TEST - DEEP VAPOR EXTRACTION WELL
DISPOSAL AREA F

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HORSEHEADS, NEW YORK

Concentration Concentration
After 109 Minutes After 231 Minutes

Parameter (ug/L) (ug/L)
1,1,1-trichloroethene BQL 0.5007F
1,1,2,2-tetrachloroethane 2.607J BQL
ethylbenzene 0.6507J BQL
methylene chloride 11.9 11.3
trichloroethylene 5.801 15.2

xylenes 2.277 BQL

BQL = below quantitation limit.
J = below detection limit - estimated value.
ug/L = micrograms per liter.

08/95-542G-wp-reports(427100)
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Project Name: Westinghouse RI/FS

Project Number: 427100

PHILIP

Location: Former Runoff Basin

Site Id: FRBVEW-S

Elevation: 906.99°

ENVIRONMENTAL

X: 429624.09

Y: 786799.37

Datum: Meon Sea Level Measuring Point: 806,59

Borehole Dia.: 4.25in

Completed Depth: 5.00°

Logged By: John LaBorbera

Date(s): 06/03/95 - 06/03/95 | Annular FIii;

type: Portlond Cement
Remarks: Sample CAO74 FRBVEW-S 0.5'-2 o'fype: Bendonile Pellets

type: Sand Filter

fm: 40" to: .50'
fm:.50' te: 2.00°
fm: 2.00° to: 5.00°

Drilling Method: Spiit Spoon/Hollow Stem Auger

Conductor Casing:

type: dio: .00in  fm: .00’ fo: .00’
Blonk Casing:

type: PVC dio: 4.00in  fm: .4’ fo: 2.50'
Screens:

type: Slotted  size: .010in dia: 2.00in fm: 2.50"  to: 5.00"

A
=
= — o
~ — “E 3 ) o
s |E18|g|3 | ¢
T | = 2| s 9 s
=|&|& &|&8|e|8| &
Al
4 0 ppm G
17 e
10 o °
905 | 24 4 0 ppm o
7 L J
49 .
6 o
[ J
41 3 0 ppm o
13 .
5 [
[ J
8._ W . -
- 900 .
8_
104
- 895 | 12
14
16
ksgo .

Material Description

Well Construction

MP. EL. 906.59

0'-0.5'

Asphalt = =
0.5'-4.0' Brown to black, medium dense, silty, sandy, %o o
fine to coarse GRAVEL, moist. 08 b%0
102{ b%0

40'-EOB  Black, wei.

J=#__—.___|__

o
D
Lo
&
-3
o
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PHILIP

ENVIRONMENTAL

Project Name: Westinghouse Ri/FS

Project Number: 427100

Location: Former Runoff Basin Site Id: FRBVEW-D

Elevation: 907.04’

X: 429620.13

Y: 786798.64 Datum: Mean Sea Leve!

Measuring Point: 906.64’

Borehole Dia.: 4.25in Completed Depth: 13.00°

Logged By: Tony Fabina

Date(s): 06/05/95 — 06/05/35

Annular Fill:

type: Portland Cement

Remarks: Sample CAO78 FRBVEW-D 10'-12" . H
Sample CAO79 FRBVEW-D 12'—14' fype: Bentonite Pellefs

type: Sand Filter

Drilling Methed: Split Spoon/Hol

low Stem Auger

fm: .50  to:5.50'
fm: 5.50' to: 7.50" | Conductor Casing:

fm: 7.50' to: 13.00'| type: dio: .00in  fm: .00" to: .00’
Blank Casing:
type: PVC dio: 4.00in im: .4’ fo: 8.00

Screens:

type: Slotted  size:.010in dio: 2.00in fm: 8.00°  to: 13.00"

Well Construction
a3
=
5 € @ @ g
_— c > R -t
EIS|SE|Z] |2 ¢
s |3|2|8|8|=2|B g MP. EL. 906.64
o S | & | x| * | & > S Material Description . - .
. ég 0.0'-05"  Asphalt. . i
i g 0 ppm 0.5-4.0° Black, loose to medium dense, sandy coarse RN e
9 pem GRAVEL, troce silt, dry. R h
905 | 27 m e8I R
8 B BB Bt B S
1l 7
5 IS I R
4- S _ R0 I ot
g 0 ppmi SP 770 40'-6.0"  Brown, dense, cloyey, fine SAND, some gravel 3 B
12 moist. o
2 G G
61 2 0 ppm| GP [N o oo : 02¢{ b9
2 Ty 6.0'-12.0'  Brown, medium dense, sandy, coarse, GRAVEL, 1624 Lo
900 12 .. trace silt ot 8.0-10.0°, wet. 034 boo
2 .. 04! b O
8 0 oom .. - e
- e lee
{12 e
2 1 XS
- ..
109 2 0 ppm o6
5 A
43 . B
2 o0
- 895 | 12 L S
2 B BB C- |7 7] 120-E08  Light brown, very stiff, sity CLAY, with
19 A\VA coarse grovel, dry to soturated below 13.0'.
1 — |0 ppm /
14 ~-£- 4
16+ :
— 890 . 304 74
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‘ Project Name: Westinghouse RI/FS Project Number: 427100
p H I Ll p Location: Former Runoff Basin Site Id: FRBVMP1S/D Elevation: 906.79°
ENVIRONMENTAL X: 429634.38 Y:786795.20 Datum: Mean Sea Level Measuring Point: 906.39"
Borehole Dia.: 4.25in Completed Depth: 13.00° Logged By: John LaBarbero
Date(s): 05/31/95 ~ 05/31/95 | Annular FHik: Drilling Method: Spiit Speon/Hollow Stem Auger
Cemore Somr CAO%3 TREVMP— 28 type: Bentonite Pellets fm:.50' to: 2.00° Conductor Casl
emarks: Somple VUP-1 2’4" | {yoe: Sand Filfer fm: 2.00° to: 550" | Conductor Casing:
Sample CAD34 FREVHP-1 8'-10 2&: Bentonite Pellels  fm:5.50' fo: 7.50" | type: dio:.00in  fm:.00°  to:.00’
fype: Sand Filter fm: 7.50" o 15.00 Blank Casing: dlo: 2,.00ln  im: .4* to: 2.50"
type: PYC dio: 2.00in fm: .4’ to: 8.0°
Screens:
type: Slotted  size: .010in din: 2.00in fm: 2.50'  to: 5.00°
type: Slotted  size: .010in dia: 2.00in fm: 8.00°  to: 13.00°
Well Construction
z
=
El-]s T | &
11882 |2 ¢
2 |5 |=z|8|<2 4 .
S | &|2|&| 2|25 & Material Description MP. EL. 906.39
0 QE 0'-0.5' Asphalt. P S
13 o 05'-2.0'  Dork gray, loose, sondy, gravelly, SILT, ool | pod
s trace clay, moist. 02{ | %0
— 905 2] . ' o 9 ) 9 o
g 07 pomi SM [11.11 20-9.75'  Black, medium dense to loose, silty, RS N I DO
l3 gravely, SAND, trace coal fragments, ST H B
4 111 moist. S N i
4 1 0.3 ppm R
13 RE sl
: | ‘O‘U; >‘;’<£>
6 4 0.5 ppm :084 >go
3 dorel O ¢ > O
- 900 13 1t 09¢{ | %0
2 R 1094 | $%0
87 3 0.3 pom 11 u
3 e T
{8 1t -
10 = . . I
104 01 & ) Q{ v 9.75-10.0° Olive, stiff, silty, sondy, CLAY, some B S
WA - PR '0.0.4 gravel, moist. ' AR I I
1286 \/ . 0.°.¢ 10.0'-12.0' Brown, dense, silty, sandy, fine to coarse, SRR A
18 = 0.0:4 GRAVEL, soturoted below 11.0". N B S O
- 895 | 5| 1ol oL S ¢ A
150 i Mll: 12.0'-12.5" Brown and gray, very stiff, silty, CLAY, moist. o
J10 12.5'-14.75" Gray, cloyey, SILT, troce fine gravel, C P
13 soturated.
1415 0.1 ppm
16 .
135 GM ol | 14.75-£08 Yellow/qray, very dense, silty, sandy, GRAVEL,
36 . saturated.
16 - L j
— 890 oL
N 3 C 4 sd § 5
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PHILIP

EFNVIRONMENTAL

Project Name: Westinghouse RI/FS

Project Number: 427100

Location: Former Runoff Basin

Site |d: FRBYMP2S/D Elevation: 908.79°

X: 429582.53

Y: 786776.75

Datum: Mean Sea Level Measuring Point: 908.39’

Borehole Dia.: 4.25in

Completed Dapth: 15.00°

Logged By: John LaBarbera

Date(s): 06/02/95 ~ 06/02/95

Remorks: Sample CA059 FRBVMP-2 2'-4°
Sample CAO60 FRBVMP-2 2'-4' Dup
Took second spoon fo get volume

for Somple 2

Somple CAO61 FRBYMP-2 8'-10°

Annulor Fill:

type: Portland Cement
type: Bentonite Pellets
type: Sand Filter
fype: Bentonite Pellets
type: Sand Filter

fm
fm
fm
fm
fm

: .50

: 3.00
: 4.00°
:7.50°
:9.50

: 3.00°
1 4.00°
: 7.50°
: 9.50°
: 15.00

Drilling Method: Split Spoon/Hollow Stem Auger

Conductor Casing:

type: dio: .00in  fm: .00° f0: .00
Blank Casing: dio: 2.00in fm: .4’ to: 4.50
type: PVC dio: 2.00in  fm: .4’ fo: 10.0°
Screens:

type: Slotted  size: .010in dia: 2.00in fm: 4.50'  to: 7.00"
type: Slofted  size: .010In dia: 2.00in fm: 10.00° to: 15.00°

Elevation (ft MSL)

Depth (ft)
Blow Count
Recovery

Water Level

PID

USCS Code
Graphic Log

Material Description

Well Construction

=
R

. EL. 908.39

[«
=}
©

0 pp

N
|
APNO ONW

— 905

0 pp

o
|
W NWNO

— 900

1
(o2 RO S

10

1
N e

QOOW QW -

12

L
NN ——

— 8395

16—

0 ppm. L]

0 ppm

0 ppm

14 0 ppm e

o>
LW
e

m

m L 4

0'-0.5'
4 0-9-20

Asphalt.

Black, loose, silty, sandy, GRAVEL,
(fill), moist.

0 ppm ¢ 10.0'-F0B

el | 2.0'-10.0" B'Iock, loose to medium dénse, silty,
sandy, GRAVEL, moist to wet.

Brown to yeliow, dense, silty, sandy :, .
GRAVEL, trace clay, wet to saturated SR
below 13.0". Sl H

[e] ov( 0-7 -.;::_o;‘ -.5._: .‘.-;:': 4
> OAO '.','-: AIRIOARLE
Poolni i

oo q e dg e

Tooooo]: -
pooood il
Poocood ..l
[ooooo] -
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‘ Project Name: Westinghouse RI/FS Project Number: 427100
p H l Ll P Location: Former Runoff Basin Site |d: FRBVMP3S/D | Elevefion: 906.80°
X: 429619.09 | Y:786819.71 | Datum: Mean Sea Level Measuring Point: 906.40"
Borehole Dia.: 4.25in Completed Depth: 13.00° Logged By: Tony Fabino -
Date(s): 06/05/95 - 06/05/95 | Annular Fiil: Drilling Method: Split Spoon/Hollow Stem Auger

type: Portland Cement fm: 50"  to:1.00
Remorks: Somple CAOBO FRBVMP-3 10°-12" jyne: Bentonite Pellels fm: 1.00' to: 2.00" | Conductor Casing:

type: Sand Filter fm: 2.00' to:5.50" | type: dio: .00in  fm: .00 to: .00°

fype: Bentonite Pellets fm: 5.50' to: 7.50° Blank Casina: . . »

. . .o ' g: dia: 2.00in  fm: .4’ to: 2.50°

type: Sand Fitter fm: 7.50° tor 13.00% 1 oo pve dio: 200in fm:.4  to: 8.0
Screens:

fype: Slofted  size: .010in dio: 2.00in fm: 2.50° oz 5.00"
type: Slotted  size: .010in dia: 2.00in fm: 8.00"  to: 13.00"

Well Construction
3
=
= -— P o
~ | =~ E g 9 ]
s | ~|&8| 8|~ S| e
T I £/ 3|8| 18| & :
= gE|l=a|&| 28|38 S Material Description MP. EL. 906.40
0 ooml O 0.0'-05'  Aspholt. _ |
13 A 05-1.0'  Black, very dense, sandy, fine to Al g g
15 P : coarse GRAVEL, with fines, dry. :og‘ ,go
— 905 _ 1.0'-2.0'  Brown, medium dense, GRAVEL, trace silt, dry. o4 | pao
2 0 Ty o2
191 pem 2.0'-4.0"  Black, medium dense to dense, sandy, fine o
19 to coarse GRAVEL, dry. L -
7 S
413 0 ppm T
4 s
14 T = I O
3 . -
o b - O
4 o2{ 1| %o
— 900 ) pged b0 o
3 02 b9 o
8 BN RN
10 ' - -
. %g 0 ppm GM 10.5'-12.0' Brown, very dense, sandy, fine GRAVEL, : o |
12 with silt, wet. SRR I
oss | 4, LIST e
; = 8 Bgﬁ cL 12.0'-E0B  Brown to green, hard, silty, CLAY and Y T
{17 coarse gravel, saturated. L _
37 0 ppm
14
16
- 890 304377
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PHILIP

ENVIRONMENTAL

Project Name: Westinghouse RI/FS

Project Number: 427100

Location: Areg F

Site Id: AFDVEW-S

Elevation: 910.26’

X: 429047.86

Y: 786235.22 Datum: Mean Sea Level

Measuring Point: 914,26

Borehole Dia.: 4.25in

Completed Depth: 5.00°

Logged By: Tony Fabina

Date(s): 06/ 08/ 95 - 06/08/95

Remarks: CAO49 AFO-TB-VEW-S 2.0'-4.0'

Annular Fill:
type: Portlond Cement
type: Bentonite Pellets

fm: .00
fm: 1.00" te: 2.00°

Drilling Method: Split Spoon/Hollow Stem Auger

to: 1.00°
Conductor Casing:

type: Sand Filter fm: 2.00' to: 5.00" | type: dio:.00in  m:.00"  fo:.00"
Blank Casing:
type: PVC dio: 4.00in  fm: -3.0 to: 2.50"
Screens:
type: Slotted  size: .010in dia: 4.00in fm: 2.50'  fo: 5.00"
Well Construction
MP. EL.l 814.26
2
=
= —~ | = = () s
5 |S|8|g|3 | o
46 = - _ v =
: | 5| 2|82 2 g
S| &|8|&|2|2|38] & Material Description
—910 | A g""m GM ||® o 008 Light brown to brown to black, dense to <l e
17 PP . very dense, GRAVEL some silt and trace e A
g . sand. l03{ 120
2 Py [o g PO
13 0 ppm L
15 i
411 [
11 ]
[ J
41 7 0 ppm o
i o
- 905 3 ° ]
[ ]
. ° I
8._
- 900 109
12 -
14
— 895 1
16—
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PHILIP

"ENVIRONMENTAL

Project Name: Westinghouse Ri/FS

Project Number: 427100

Location: Area F

Site |d: AFDVEW-D

Elevation: 909.89°

X: 429042.86

Y: 786234.93 Datum: Mean Sea Leve!

Measuring Point: 914,07

Borehole Dia.: 4.25in Completed Depth: 15.00°

Logged By: Tony Fabina

Date(s): 06/08/95 — 06/08/95

Rernarks: CAO4S AFD-TB-VEW-D 3.0'-4.0'
CAD46 AFD-TB-VEW-D 6.0'-8.0°

CAO47 AFD-TB-VEW-D 12.0°-13.0'
CAD48 AFD-TB-VEW-D 14.0'-15.0'

Annular Fill:

type: Portiond Cement
type: Bentonite Grout
type: Bentonite Pellets
type: Sand Filter

.00'  to:.50°
50"  to:7.50" | Conductor Cosing:

fm: 7.50' to:9.50" | bype: dia: .00in
fm:9.50' to: 15.00'

fm:
fm:

Drilling Method: Sptit Spoon/Hol

low Stem Auger

fm: .00° to: .00’

Blank Casing:
type: PVC dio: 4.00i

n fm:-3.0' to:10.00°

Screens:

type: Slotted  size: .010in dig: 4.00in fm: 10.00" to: 15.00°

Well Construction
MP. EL.' 914.07
z
=
E\l-0s E g| 8
s |S(8|8)3 S| e
° £ 3 5 )
> B = g| & Q g
S | &|a|&|2|&|8)| & Material Description :
GM 1|®| |4 0'-10.0  Light brown to brown to block, medium ‘e L
. - AV
] 0 . dense to very dense, GRAVEL, some sift and
430 pem - troce sand, dry.
21 8 0 ppm °le
] }2 0 ppm . AVAY
16 ® VAYA
[ 4
19 0 ppm .
11 _ .
— 905 N 157 ° AVAY
. VAVA
[ J
- L J
. avAvavA
)k
- L el o/
Nk Oonl e 90! fos
2 . )~ O o
ls ooy oo
4 ¢ °ny Pta°
[ J . .
— 900 | 10— -
: 0 pem GP @ @:-q 10.0-E0B Black, medium dense, fine to coarse sandy
19 .. GRAVEL, trace silt and clay, dry to
7 9.8 saturated below 13.0 ft.
N
127 4 0 ppm o6
] % \/ ..
2 - LAN
e
149 2 0 ppm I XX
895 5 ..
i 150 ..
...
16 e
_ 304579

Page 1 of 1




Project Name: Westinghouse RI/FS Projec! Number: 427100
P H l LI p Location: Area F Site Id: AFOVMP1S/D Elevation: 910.01°
ENVIRONMENTAL X: 429047.46 Y: 786225.39 Datum: Mean Sea Level Measuring Point: 913.98
Borehole Dia.: 4.25in Completed Depth: 15.00 Logged By: Tony Fabina
Date(s): 06/08/95 ~ 06/08/95 | Annular FIik: Drilling Method: Split Spoon/Hollow Stem Auger
type: Portlond Cement fm:.00"  to: 1.00 -
Remarks: type: Bentonite Pellets fm: 1.00" to: 2,00 | Conductor Casing: ) ) ,
type: Sand Filter frm: 2.00' to:5.50° | fype: Carbon Steel dio: 6.00in fm: -3.00'  to: 1.00
type: Portiand Cement fm: 5.50' to: 7.50° . . T .2 &0
type: Benfonite Pellels  fm: 7.50" to; 9.50° | Blonk Casing: dio: 2001 fm: -3.0° fo: 2.50
ype: Sand Filter fm: 9.50° fo: 15.00" fype: PVC dio: 2.00in  fm: ~3.0 to: 10.0
Screens:
type: Slotted  size: .010in dia: 2.00in fm: 2.50'  to: 5.00°
fype: Slotted  size: .010in dio: 2.00in fm: 10.00° fo: 15.00"
Well Construction
MP. EL. 913.98
=
[7¢]
x
E | = B » g
s |E13|g|= E| e
° £lz|8|8|.1|8 5
=] o=
o SEla|&|2|E |8 S Material Description
o : " PP GM || ® . 1 0'-40'  Gray, medium dense, sandy GRAVEL some <] e
16 silt, dry.
Y T o)
’ . 1024 | S0
o b O
2 ® ‘ 4
131 0 ppm . ] o -
]2 . SRR I
2 L) N
o| |d S
47 0 ppm | e PRERE
g el |4 e N
R A0l S
6 | |e . . s RN
g 0 ppm e| |d 6.0-10.0" Gray, medium dense, fine to coarse sandy o] S
l 2 V| e GRAVEL some silt, dry. e
4 e |d
o~ PO
i N e ) L O o
8 g 0 ppm P < }go ;Og
} O o)
18 e iy L }go :Og
8 a A
. S :
- 900 | 10- . ' |
: g 0 ppm ¢ . 9 10.0-ro8 Light brown, medium dense to dense, sandy, |
] 6 o |d fine to coarse, GRAVEL some silt, moist to -
6 o soturated below 13.0' |
12+ L -
2 0 ppm P '[
|2 N/ o |4 B
2 = . ]
o |d
14 3 0 ppm e ]
16 * B
- 895 116 . 1
30 p
16 - o e
| 3C4580
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PHIL

ENVIRONME

Date(s): 06/08/95 - 06/08/95

Remarks:

Project Name: Westinghouse RI/FS Project Number: 427100
IP Location: Area F Site Id: AFDVMP2S/D Elevation: 910.03"
VR | X: 429022.43 Y: 786236.70 Datum: Mean Sea Lavel Measuring Point: 914.08'
Borehole Dia.: 4.25in Completed Depth: 15.00° Logged By: Tony Fabina
Annular Fill: Drilling Method: Split Spoon/Hellow Stem Auger
type: Portlond Cement fm:.00° to: 1.00 -
type: Bentonite Pellels fm: 1.00" to: 2.00" | Conductor Casing:

type: Sand Filter
type: Portlond Cement
type: Bentonite Pellets
type: Sand Filter

fm
fm
fm
fm

:2.00' to:5.50" | type: dio: 6.00in  fm: -3.00" 1o0: 1.00'

+5.50" to:7.50°

. 780" o950 | Blank Casing: © die:2.00in fm:-3.0' fo: 2.50"
Z?S :z ?15530- fype: PVC dio: 2.00in fm: -3.0° oz 10.0'

Screens:

type: Slotted  size: .010in dia: 2.00in fm: 2.50'  {o: 5.00
type: Slotted  size: .010in dia: 2.00in fm: 10.00" to: 15.00°

Elevafion (ft MSL)

Depth (ft)
Recovery
Water Level

USCS Code
Graphic Log

PiD

Materiet Description

Well Construction
MP. EL. 914.08

<
[«

— 905 .

NOUNW WA UWW po~yd| Blow Count

o] NNN N

1
R S Ny
WWwm

—-900 | 10

—_—
DOON

12

14

— 895 T

AW Op b

16

ppm

o
<
L)

9 0-£08

0 ppm [ J L |

0 ppm M |e

0 ppm .

0 ppm

0 ppm L

0 ppm

0 ppm o

Dark brown, medium dense, sondy, fine to
coarse GRAVEL some silt, (pebbles ot 10.0"
to 13.0) dry to soturated below 13.0°.

‘oodg.. .

0 O O O O .‘.' c"_.i‘._.".i_. o -

Toooo o rimmis T T
pooo oy

304281
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‘ Project Name: Wesfinghouse RI/FS Project Number: 427100
p H I LI p Location: Area F Site |d: AFDVMP3S/D Elevation: 909.87
ENVIRONMENTAL X: 429055.67 Y: 786261.94 Datum: Mean Sea Level Measuring Point: 913.67°
: Borehole Dia.: 4.25in Completed Depth: 15.00" Logged By: Tony Fabina
Date(s): 06/09/95 — 06/09/85 | Annular Fill: Orilling Method: Split Spaon/Hollow Stem Auger
: type: Portland Cement fm:.00°  to: 1.00° -
Remarks: type: Bentonite Pellets  fm: 1.00' to: 2.00° | Conductor Casing: o , '
type: Sand Filter fm:2.00' to:5.50" | fype: dio: 6.00in fm: -2.80°  to: 1.00
type: Portland Cement fm: 5.50' to:7.50' . ] K ] .
type: Bentonte Pellets  fm: 750" to: 9.50° fy'“:,",,&g""g' Gho: 200n fm: ~2.8 fo: 2507
type: Sand Filfer fm: 9.50° to: 15.00°} YPE P e 4 o %
Screens:
type: Slotted  size: .010in dia: 2.00in fm: 2.50'  to: 5.00°
type: Slotted  size: .010in dia: 2.00in fm: 10.00' to: 15.00°
Well Construction
MP. EL. 913.67
. i
@ ,
= .
S I I~ T g| &
sE | S|8|lg|3 S| e
s | = 3| 5 w| B
> a = sl 8 14 3
S| &2 &|12\1218] 8 Material Descripfion
2 " PPl GM |l o| ] U-120'  Groy ond brown, medium dense, sandy, fine < e
{13 ol |d to coarse GRAVEL, some silt, dry to moist L X
5 below 10.0". 169{ | bO
. 196 50
2+ L (o b - O
3 0 ppm T
5 L J . -
12 . RS I
3 - - :' s
. o
47 3 0 ppm . N
i P - S
505 ] % . PR
: d o | e
6 g 0 ppm . R I
4 e |4 et N
17 . |
¢ . 5 | 15s
89 1 0 ppm ° ] 034 | P30
3 ¢ 196 Q¢
)
{4 (05 50
4 . o, b O
. =t o
900 | 104, 0 ppm . ]
2 * ]
48 e ]
10 ° |
12"‘ -L.-.— e
2 0 peml GP | @ @4 12.0'- £OB Light brown, very dense, sandy GRAVEL, trace ||
114 . B fine to coarse silt, soturated below 13.0°. ||
a1/ INZ os u
= .. ]
149 3 0 ppm XY
895 k . |
{3 s
X P
16 - o=
304550
e
Page 1 of |




-]
XIAN3ddV

\

\




APPENDIX B

May 8, 1995, Letter of NYDEC
Regarding Substantive Requirements for
Vapor Discharge Permitting During Vapor

- Extraction Test

304584

08/95-542G-wp-reports(427100)



May 8§, 1995
Project 427100

Mr. Gardner Cross
Kentucky Avenue Site Project Manager
New York State Department
of Environmental Conservation
50 Wolf Road v
Albany, New York 12233-7010

Dear Mr. Cross:

Subject: Substantive Requirements for Vapor Discharge Permitting
During Vapor Extraction Test, Remedial
Investigation/Feasibility Study, Westinghouse Electric
Corporation, Horseheads, New York

As you are aware, Philip Environmental Services Corporation (Philip) is
‘preparing to perform vapor extraction pilot tests at two areas of the Westinghouse
Electric Corporation’s (Westinghouse) former property. These tests will be performed
in the vicinity of Disposal Area F and in the vicinity of the former runoff basin.
Mr. Jim Harrington (Chief of Technology Section, Bureau of Program Management,
Division of Hazardous Waste Remediation) indicated that, to fulfill the substantive
requirements for approval of vapor discharge during the performance of the vapor
extraction tests, we must prepare a description of proposed activities for his review.
Mr. Harrington indicated that we should submit the description of the proposed vapor
extraction test to you and that you would forward this description to him for his review
and approval. :

The activities proposed are described in Section 3.3 of the Revised Work Plan,
Supplemental Field Investigations and Treatability Studies for the Remedial
Investigation/Feasibility Study, Horseheads, New York (Revision 2.0 dated April 17,
1995). Section 3.3 of the Revised Work Plan is reproduced, with minor modifications,
in Attachment A to this letter. The difference between the proposed activities in
Attachment A and those originally described in Section 3.3 of the April 17, 1995,
Revised Work Plan are based upon Philip’s May 4, 1995, discussions with
Mr. Harrington, Mr. Harrington indicated that he expects us to use two canisters
(plumbed in series) containing vapor-phase activated carbon during pilot tests.

Mr. Harrington also indicated that we should monitor, with a photoionization detector,
the vapor concentrations before, between, and after the carbon canisters to evaluate for
organic vapor break-through.

304585
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Page 2
Mr. Gardner Cross
May 8, 1995

Please forward this information to Mr. Harrington for his review and approval.
We anticipate the tests will be conducted during the first week in June 1995. If you or

Mr. Harrington have any questions or comments, please do not hesitate to call me or
Jim Pinta at (412) 244-95000.

Very truly yours,

PHILIP ENVIRONMENTAL
SERVICES CORPORA ON

Mark B. Hanish
Senior Hydrogeologist

MBH/dId/33 1G-word-}etters
Enclosures

cc L. M. Brausch»
J. Pinta, Jr.

o
)
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~
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Attachment A

Modified Section 3.3 from
Revised Work Plan
Supplemental Field Investigation
and Treatability Studies

Remedial Investigation/Feasibility Study
Horseheads, New York

30458
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3.3  Evaluation of Vapor Extraction at the Disposal Area F and
the Former Runoff Basin

Philip proposes to perform in situ SVE testing at Disposal Area F and the
Former Runoff Basin to assess design aﬁd operational parameters for this remedial
technology for use in the alternatives evaluation in the FS. Prior to performing any
field activities related to this task, Ph111p will determine the need to apply for permits to
perform the test.

3.3.1 Vapor Extraction Wells and Monitoring Point Installation

Prior to drilling, Philip will consult with Westinghouse facility personnel to
locate any utilities and clear well locations in the area where drilling will be performed.
Philip will also contact the state utility location services to locate all public utilities in
the areas to be drilled. All drilling and sampling equipment will be decontaminated
according to the approved Field Sampling and Analysis Plan (FSP). Waste soil
produced during drilling will be contained and stored according to the approved FSP.
Westinghouse will properly dispose of the drummed waste soil in accordance with all
applicable state and federal regulations. Sample handling, custody, and documentation
procedures to be followed are outlined in the FSP.

3.3.1.1  Vapor Extraction Wells

A pair of nested vapor extraction wells will be installed in Disposal Area F
(Figure 3) and the Former Runoff Basin (Figure 4) and completed as depicted in
Figure 5. The vapor extraction wells will be installed through hollow-stem augers.
Boreholes used for well construction will be advanced using continuous split-spoon

sampling followed by hollow-stem augering. All split-spoon samples will be screened
with an HNu. o)
304588
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One soil sample will be retained for laboratory analysis for those locations
where drilling extends thrdugh the waste. An additional two soil samples will be
retained for laboratory analysis from those locations where drilling extends into the
water table. One sample will be collected from above the water table and one sample
will be collected from below the water table. All samples will be analyzed for TCL
VOCs. These samples will be used in conjunction with samples from the IFI trenching
to estimate the mass of TCL VOCs in Area F.

A deeper vapor extraction well will be installed with the screened portion of the
extracﬁon well extending from a few feet into the water table through the native
material beneath the Area F disposal horizon. A second shallower well will be
installed with the screened interval placed within the disposal horizon at Area F

A pair of nested wells will be installed in a similar fashion in the Former Runoff
Basin. Wells will be screened at two intervals because of potential soil permeability
contrasts (such as in Area F) and because of large water table fluctuations (observed at
both locations).
| The vapor extraction wells will be constructed using 4-inch diameter 0.04-inch
slot polyvinyl chloride (PVC) screens and PVC risers. Flush-mounted well protectors
will be used in the Former Runoff Basin area and stick-up well protectors will be used
in Disposal Area F. '

Washed and graded sand will be placed in the borehole annulus across the entire
screened interval of each vapor extraction well and up to 2 feet above the screened
interval. A 2-foot thick bentonite seal will be installed above the sand pack and a
' 5 percent bentonite grout will be placed in the well annulus to the ground surface.

3.3.1.2 Monitoring Points

Monitoring points will be installed through hollow-stem augers at three locations
- surrounding each pair-of vapor extraction wells. Boreholes used for well construction

will be advanced using continuous split-spoon sampling followed by hollow-stem

3C45¢eg
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augering. All split-spoon samples will be screened with an HNu. The monitoring -
points will be used to monitor the changes in pressure and changes in concentration of
organic vapors induced by the vapor extraction tests.

The monitoring points will be installed at the locations shown on Figures 3 and
4 and completed as depicted in Figure 5. The monitoring points will be constructed of

2-inch PVC screens and risers.

3.3.2 Treatability (Pilot) Tests
3.3.2.1 Equipment Set-Up and Installation

A regenerative blower equipped with a 2 horsepower (hp), 230-volt, single-
phase motor will be used for the pilot tests. The blower will produce approximately
50 standard cubic feet per minute (scfm) at 60 inches of water (in H,O) vacuum and
100 scfm at 35 inches H,O vacuum. ‘

Mr. Jim Harrington (Chief of Technology Section, Bureau of Program
Management, Division of Hazardous Waste Remediation, New York State Department
of Environmental Conservation) indicated t‘hat treatment of vapor effluent using two
activated carbon adsorption canisters (plumbed in series) and monitoring the discharge
between ‘a'nd after each drum with a photoionization detector would be sufficient for
him to grant approval to perform the tests. Philip proposes to use two canisters
containing approximately 140 to 200 pounds of activated carbon. Sample ports will be
located before, between, and after the two canisters containing activated carbon. An
in-line valve in the exhaust stack will be used to create pressure in the pipe for sample
collection. | |

The blower will be equipped with a dilution valve in the influent side to control
the vacuum applied to the well. A rotafneter flow meter will be connected to the
dilution valve to monitor the flow of atmospheric air introduced into the blower. A
moisture separator will be located between the dilution valve and the blower. Vacuum

3C4C80
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gauges will be locatéd between the dilution valve and the well, and between the

moisture separator and the blower to monitor pressure drop through the separator and

vacuum applied to the well.

3.3.2.2  Vapor Extraction Tests

Two in situ SVE tests will be performed at each location. Prior to performing
any of the tests, static conditions will be measured in each monitorihg probe, including
organic vapor concentrations, water levels, and pressure. | |

A siep vacuum test will be performed at each ldcatiop prior to each vapér
extraction test to evaluate the appropriate vacuum and flow to operate the system for
the longer term tests. During the step test system, system flow and effluent vapor
concentrations will be measured after each step. Each vacuum step will be
approximately 10 minutes long and the vacuum for each step will increase in
inérements of 10 inches H,O. The site manager will evaluate the step test and establish
the appropriate vacuum and flow to operate the system during the longer term tests.

The first test at each location will include extraction of vapors from the shallow
vapor extraction well. This test on the shallow vapor extraction well will be run for a
maximum of 4 hours during which measurements of system vacuum, system flow,

- concentrations of organic vapors (before, between and after the two canisters of
activated carbon), monitoring point vacuum, and water levels will be monitored at least
once every hour.

The second test at each location §vill include extraction of vapors from the deep
vapor extraction well. This test will also run for a maximum of 4 hours with
measurement of the same parameters monitored during the extraction test performed on
the shallow vapor extraction well.

Two sets of air samples will be collected from the system effluent vapor stream
during each of the two vapor extraction tests at each location. These samples will be
collected two hours after test startup, and immediately prior to terminating each test. 30 45 9 1
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The samples will be collected within Tedlar air sample bags and shipped to an

appropriate laboratory (Philip is currently evaluating laboratories) where they will be
analyzed for VOCs.

3.3.3 Data Evaluation

Data collected during drilling and pilot-testing activities will be used to evaluate
the following:

e the radius of influence of the pilot tested vapor extraction systems; "
and

e the concentration and mass removal rate of VOCs from the
subsurface during testing.

3.3.4 Reporting

As part of the RI report, a section describing the treatability pilot testing will be
prepared which will include a description of all field activities and the results of all

tests. The evaluation of in situ SVE as a remediation technology will be provided in
the FS.

304592
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APPENDIX C

Results of Soil Vapor Analysis
Laboratory Reports
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GP Work Order # 9506112

SAMPLE ANALYSIS REPORT

Sbe T ¢

Prepared For:

Philip Environmental

PHILIP ENVIRONMENTAL

10 Duff Road Suite 500
Pittsburgh, PA 15235-3205

427100 WESTINGHOUSE RIFS

Prepared By:

GP Environmental Services, Inc.
202 Perry Parkway
Gaithersburg, MD 20877

July 18, 1995

Albert Ellis, Laboratory Director



jed” 27100 WESTINGHOUSE RIFS

Project: 427100 WESTINGHOUSE RIFS

Philip Environmental

10 Duff Road Suite 500
Pittsburgh, PA 15235-3205
Atten: James Pinta

GP ENVIRONMENTAL SERVICES Page 1
ANALYTICAL RESULTS

GP ENVIRONMENTAL SERVICES
202 Perry Parkway
Gaithersburg, MD 20877

Atten: Client Services
Phone: (301) 926-6802

;
Certified by: / -
| S

g

SAMPLE IDENTIFICATION

GP 1D

Client ID . N

9506112-01A
9506112-018
9506112-02A
9506112-028B
9506112-03A
9506112-04A
9506112-05A
9506112-06A
9506112-068

CAO82 FRBTBMW11D

CAD83 FRBTBMW11D 48-50!
CAD84 FRBTBMW11D TRIP BLAN
CAO80 FRBTBVMP3 10-12¢

CAO46 AFDTBVWD 6-8!
HOLDING BLANK

304599



'ecg»’"’““v,moo WESTINGHOUSE RIFS GP ENVIRONMENTAL SERVICES Page 2
ORGANIC ANALYSIS RESULTS

GP ID: 9506112-01A Matrix: WATER Analyst: AD
Client ID: CAQO82 FRBTBMW11D Method: CLP SOW 390 Analyzed: 06/16/95
Collected: 06/09/95 Units: ug/L Prepared:
Dilution: 1

VOLATILE TARGET COMPOUNDS

Parameter Result Det.Lim. Qualifier
Chloromethane BaQL 10.0
Bromomethane BaL 10.0
vinyl chloride BaL 10.0
Chloroethane ‘ BQL 10.0
Methylene chloride 4.00 5.00 BJ
Acetone 6.00 10.0
Carbon Disulfide - 2.00 5.00
1.1-Dichloroethene BQL : 5.00
1,1-Dichloroethane BQL 5.00 -
cis-1,2-Dichloroethene BQL 5.00
trans-1 ,2-Dichl;>roethene BaL 5.00
Chloroform BQL 5.00
1,2-Dichloroethane BaL 5.00
2-Butanone BaL 10.0
Bromochloromethane BaL 5.00
1,1,1-Trichloroethane ‘ BQL 5.00

‘fh\ Carbon tetrachloride 1 5.00
Bromodichloromethane BaL 5.00
1,2-Dichloropropane . BaL 5.00
cis-1,3-Dichloropropene BaL 5.00
Trichloroethene ‘BaL 5.00
Dibromochloromethane BaL 5.00
1,1,2-Trichloroethane BAL 5.00
Benzene BaL 5.00
trans-1,3-Dichloropropene BaL 5.00
Bromoform ) BQL 5.00
4-Methyl -2-pentanone BQL 10.0
2-Hexanone BQL 10.0
Tetrachloroethene BaQL 5.00
1,1,2,2-Tetrachloroethane BOL ' 5.00
Toluene 2.00 5.00 BJ
Chlorobenzene BaL 5.00
Ethylbenzene BQL 5.00
Styrene BaL 5.00
Xylenes (total) BQL 5.00

~
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iect?” 27100 WESTINGHOUSE RIFS GP ENVIRONMENTAL SERVICES Page 3
ORGANIC ANALYSIS RESULTS

GP ID: 9506112-02A Matrix: SOIL Analyst: NH
Client ID: CAO83 FRBTBMW11D 48-50! Method: CLP SOW 390 Analyzed: 06/13/95
Collected: 06/10/95 Units: ug/Kg Prepared:
Dilution: 1

VOLATILE TARGET COMPOUNDS

Parameter Result Det.Lim. Qualifier
Chloromethane BQL 11.2
Bromomethane BaAL 11.2 .
Vinyt chloride BQL 11.2
Chloroethane BaL 11.2
Methylene chloride 7.00 11.2 84
Acetone BaL 11.2
Carbon Disulfide BaL 1.2
1,1-Dichloroethene BaL 11.2
1,1-Dichlorcethane R L BaL 11.2 .
cis-1,2-Dichloroethene ' BaQL 11.2
trans-1,2-Dichloroethene BaL 11.2
Chtoroform BaL 11.2
1,2-Dichloroethane BQL 11.2
2-Butanone BQL 11.2
Bromochloromethane BaL 11.2
1,1,1-Trichloroethane BQL 11.2

f"“’\ Carbon tetrachloride ’ BaL 11.2
Bromodichloromethane BQL 11.2
1,2-Dichloropropane BQL 11.2
cis-1,3-Dichloropropene BaL 11.2
Trichloroethene 4.00 11.2 dJ
Dibromochloromethane BaL 11.2
1,1,2-Trichloroethane BaL 11.2
Benzene BaL 11.2
trans-1,3-Dichloropropene BQL 11.2
Bromoform BQL 11.2
4-Methyl-2-pentanone saL 11.2
2-Hexanone BQL 11.2
Tetrachloroethene BQL 11.2
1,1,2,2-Tetrachloroethane BQL 11.2
Toluene 2.00 11.2 d
Chlorobenzene BaL 11.2
Ethylbenzene BaL 11.2
Styrene BaL 11.2
Xylenes (total) BQL 11.2

f’“\

=Y
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jec™™27100 WESTINGHOUSE RIFS GP ENVIRONMENTAL SERVICES
ORGANIC ANALYSIS RESULTS

GP 1D: 9506112-03A Matrix: WATER : Analyst: AD

Client ID: CAO84 FRBTBMW11D TRIP BLAN Method: CLP SOW 390 Analyzed: 06/16/95
Collected: 06/10/95 Units: ug/L Prepared:
Dilution: 1 -

VOLATILE TARGET COMPOUNDS

Parameter Result Det.Lim. Quatifier
Chloromethane BaL 10.0
Bromomethane BaL 10.0
vinyl chloride BOL 10.0
Chloroethane : BQL 10.0
Methylene chloride : 4,00 5.00 BJ
Acetone . 3.00 10.0 d
Carbon Disulfide . 2.00 5.00 d
1,1-Dichloroethene BaL : 5.00
1,1-Dichloroethane BaL 5.00 3
cis-1,2-Dichloroethene BaL 5.00 )
trans-1,2-Dichloroethene v BAL 5.00
Chloroform BQL 5.00
1,2-Dichloroethane BaL 5.00
2-Butanone ) ' BaL 10.0
Bromochloromethane BaL 5.00
1,1,1-Trichloroethane © BaL 5.00

fﬂh& Carbon tetrachloride BQL 5.00

. Bromodichloromethane . BaL 5.00
1,2-Dichloropropane BQL 5.00
cis-1,3-Dichloropropene BQL 5.00
Trichloroethene BQL 5.00
Dibromochloromethane 8QL 5.00
1,1,2-Trichloroethane BQL : 5.00
Benzene BQL 5.00
trans-1,3-Dichloropropene BaL 5.00
Bromoform BaL 5.00
4-Methyl-2-pentanone BaL 10.0
2-Hexanone BaQL 16.0
Tetrachloroethene BaL 5.00
1,1,2,2-Tetrachloroethane BQL 5.00
Toluene BaL 5.00
Chlorobenzene BaL 5.00
Ethylbenzene BaQL 5.00
Styrene BaQL 5.00
Xylenes (total) BaL 5.00

~

Page [A

3C4¢02



ecy™™27100 WESTINGHOUSE RIFS GP ENVIRONMENTAIL SERVICES
‘ ‘ . ORGANIC ANALYSIS RESULTS

Page 5

GP ID: 9506112-06A Matrix: WATER Analyst: AD

Client ID: HOLDING BLANK Method: CLP SOW 390 Analyzed: 06/17/95
Collected: 06/12/95 Units: ug/L Prepared:
Dilution: 1 : i

VOLATILE TARGET COMPOUNDS

Parameter Result Det.Lim. Qualifier
Chloromethane BQL 10.0
Bromomethane BQL 10.0
Vinyl chloride BaL 10.0
chloroethane o BaL 10.0
Methylene chloride ' BaL 5.00.
Acetone BaL 10.0
Carbon Disulfide 2.00 5.00 J
1,1-Dichloroethene : ' BQL 5.00
1,1-Dichloroethane BaL 5.00 ;
cis-1,2-Dichloroethene BQL 5.00 )
trans-1,2-Dichloroethene . BaL 5.00
Chloroform " oBaL 5.00
1,2-Dichloroethane BaL 5.00
2-Butanone ' BaL 10.0
Bromochloromethane BaQL 5.00
1,1,1-Trichloroethane BQL 5.00

fﬂ‘\ Carbon tetrachloride ’ . BGL - 5.00

’ Bromodichloromethane . BaL 5.00
1,2-Dichloropropane BaL 5.00
cis-1,3-Dichloropropene Bat 5.00
Trichloroethene BaL 5.00
Dibromochloromethane BaL 5.00
1,1,2-Trichloroethane BaQL 5.00
Benzene BQL 5.00
trans-1,3-Dichloropropene BaL 5.00
8romoform . BQL 5.00
4-Methyl-2-pentanone BAQL 10.0
2-Hexanone BaL 10.0
Tetrachloroethene BQL 5.00
1,1,2,2-Tetrachloroethane BaL 5.00
Toluene BQL 5.00
Chlorobenzene ' saL i 5.00
Ethylbenzene BaL ) 5.00
Styrene : BQL 5.00
Xylenes (total) BaL 5.00

364503




ect™ 7100 WESTINGHOUSE RIFS 'GP ENVIRONMENTAI SERVICES
| ‘ WET CHEMISTRY ANALYSIS RESULTS

Page &

GP ID: 9506112-02
Client ID: CAO83 FRBTBMW11D 48-50!

Matrix: SOIL
Collected: 06/10/95

Parameter Method Result Det.Lim. Units Dil. Prepared Analyzed By
Percent Solids MCAWM 160.3 88.4 % 06/28/95 sCT
£
P
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Tecg 27100 WESTINGHOUSE RIFS

GP ID: 9506112-04 '
Client ID: CAO80 FRBTBVMP3 10-12!

ANALYSIS RESULTS

GP ENVIRONMENTAL SERVICES

Page 7

Matrix: SOIL
Collected: 06/05/95

Parameter Method Result Det.Lim. Units Dil. Prepared Analyzed By
Permeability ASTM D 5084 9.10 E-5 cm/second 06/21/95 SC
Porosity: Catculation 29.6 % 06/21/95 scC
GP ID: 9506112-05 Matrix: SOIL

Client ID: CAO46 AFDTBVWD 6-8! Cotlected: 06/08/95
Parameter Method Result Det.Lim. Units Dil. Prepared Analyzed By
“Permeability ASTM D 5084 3.90 E-6 cm/second 06/21/95 sC
Porosity Calculation 29.2 % 06/21/95 SC

304605



'GP ENVIRONMENTAL SERVICES

Possible notes and definitions for this report:

BQL = Below Quantitation Limit
J = An estimated value, below method detection limit

B = 'lncjicates that the compound was found in the associated blank
E = ’lﬁdicates that the concentration exceeded the calibration range of the
instrument
u = Indicates that the compound was analyzed for but not detected, number indicates
© " the detection limit
‘D = ,lfndicates that the compound was found in a analysis at a secondary dilution
-factor

= Value obtained from a 1:5 dilution

+ = Value obtained from a 1:10 dilution

# = Value obtained from a 1:20 dilution

A = Value obtained from a 1:50 dilution

~ = Value obtained from a 1:100 dilution

! = Value obtained from a 1:250 dilution

@ = Value obtained from a 1:125 dilution (Medium Level)
$ = Value obtained from a 1:1000 dilution

& = Value obtained from a 1:10000 difution

N = Flashpoint not observed; heated to specified ‘limit

R = Flammable at room temperature

TNTC = Too numerous to count
B.P. = Detection limit taken from boiling point

F.F. = Sample gave off flammable fumes
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APPENDIX D

Calculations
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D

Vapor Extraction Mass Removal Rates of Trichloroethene

Where:
Concentration x Mass = Mass Removal Rate
Test Concentration [ Flow Rate | Flow Rate {Mass Removal|Mass Removal{Mass Removal|Mass Removal|Mass Removal] -

Identification (ugl/L) (SCFM) {L/Min) Rate Rate Rate Rate Rate

o (ug/min) (ug/day) (ug/year) (Ib/day) (Iblyear)
Former Runoff Basin 12.7 39 1104| __ 1.40E+04| _ 2.02E+07 7.37E+09 0.04 16
Shallow Well 206 43 1218 2.51E+04 361E+07 1.32E+10 0.08 29
Former Runoff Basin 0 7 198 0.00E+00 0.00E+00 0.00E+00 0.00 0
Deep Well 0 7 198 0.00E+00 0.00E+00 0.00E+00 0.00 0
Disposal Area F 32 61 1728 5.53E+04 7.96E+07 2.91E+10 0.18 64
Shallow Well 15.6 60 1699 2.65E+04 3.82E+07 1.39E+10 0.08 31
Disposal Area F 58 107 3030 1.76E+04 2.53E+07| . 9.24E+09 0.06 20
Deep Well 15.2 107 3030 4.61E+04 6.63E+07 2.42E+10 0.15 53

Example Calculation

o
Hon

O

12.7 ug/L x 39 standard cubic feet per minute x 28.32 liters/cubic foot = 1.40E+04 ug/min
1.40E+04 ug/min x 1440 min/day = 2,02E+07 ug/day
2.02E+07 ug/day x 365 day/year = 7.37E+09 ug/year
7.37E+09 uglyear / 453590000 ug/lb = 0.04 Ib/day

0.04 |b/day x 365 day/year = 14.6 Ib / year



—

Standard Volume Calculation

Vy = (PaV2T)/(P4T2)

Where:

V= Volume (cubic feet) at standard temperatures and pressures

P, = Standard pressure (1 atmosphere = 406.8 inches of water column)

T1=20°C =293 °K

V, = méasured volume in cubic feet

P, = measured pressure in inches of water column
T, = measured temperature in °K

[Test Location - Flow Gauge Absolute Vapor Absolute Standard Standard Flow at

at Pressure Pressure Temperature | Temperature | Temperature| Pressure | Standard
‘Well Head | atWell Head | at Well Head | at Well Head | at Well Head ' Conditions

(CFM) (inH0) (inH,0) (°C) (°’K) (°K) (inH,0) (SCFM)

V, P, T, Ty Py Vi

FRB 17 -22 384.8 22 - 295 293 406.8 16
Step Test 40 -40 366.8 26 299 293 406.8 35
@_llgllow Well 46 -55 351.8 27 300 293 406.8 39
FRB 22 -11 395.8 26 299 293 406.8 21
Step Test 24 -22 384.8 23.6 296.6 293 406.8 22
Deep Well 30 -28 378.8| 23.6 296.6) . 293 406.8 28
DAF 30 20 386.8 28.7| 301.7 293 406.8] 28
67 -30 376.8 30 303 293 406.8 60
76 -45 361.8 25 298 293 406.8 66
33 -5 401.8 20.5 .293.5 293 406.8 33
86 -10 396.8 16 289 293 406.8 85
100 -12 394.8 16.3 289.3 293 406.8 98
FRB - 4-Hour Test 45 -48 358.8 26.3 299.3 293 406.8 39
Shallow Well 49.6 -48 328.8 27.6 .300.6 293 406.8 43
FRB - 4 Hour Test 7 -28 378.8 20.8 293.8 293 406.8 7]
Deep Well 8.1 -28 378.8 26.7 2997 293 406.8 7
DAF - 4-Hour Test 69.2 -40 366.8 26.8 299.8 293 406.8 61
Shallow Well 68 -40 366t.8 25 298 293 406.8 60
DAF - 4 Hour Test 110 -9 397.8 21.6 294.6 293 406.8 107]
Deep Well 110 -10 396.8 21.5 294.5 293 406.8 107
406.8 ' 273 293 406.8 0
406.8 273 293 406.8 0

Example Calculation V; =(384.8 inH,0O x 17 Cubic Feet x 293 °K) / (406.8 inH,0 x 295 °K) = 15.97 Cubic Feet

c:\cale\pvtcale.xis



PERMEABILITY OF SOIL DETERMINED FROM FLOW RATES AND CORRESPONDING VACUUMS

k = (Qu/Hpip.) X IN(RW/R)(1-(Paci/Puw)?)

Where:

k soil permeabxllty to air flow (cm )

= flow in cm®/sec

u = viscosity of air = 1.8 x 10 g/cm-s
= length of screened mterval {cm)

p| 3.14

Rw = radius of vapor extraction well (cm)

R = Radius of influence of vapor extraction well
Pam = absolute ambient pressure = 1.01 x 10° g/lom-s? (= 1 atm)
Py = absolute pressure at extraction well (g/cm-sz)

Given the following information collected during testing:

and the following conversions:

VEW

- Screened Well Radius of | Radius of
Location Flow Interval | Vacuum Well Influence
: % (CFM) (Feet) | (In. H20)] (inches) (feet)
Shallow FRB 55 2.5 39 2 22
Deep FRB 28 0.67 28 2 10
Shallow DAF 68 2.5 45 2 12
Deep DAF 98 1.5 12 2 20

Q (ft*min) to Q (cm¥sec): Q(ft¥/min) x (1 Min/60 sec) x (28317 cm*/ft%) = Q (cm¥sec)

H (feet) to H (cm): H (feet) x (12 inchesffoot) x (2.54 cm/inch) = H (cm)

Well Vacuum (in. H,O) to P, (g/cm-s?): (1 atm x 406.8 in. H,0/1 atm) - (welt vacuum (in. H,O)) = P, (in. H,0)

Py (in H;,0) x (1 atm/406.8 in.H,0) x (1.01x 10° g/cm-s*/ 1 atm) = P,, (g/cm-s?)

Rw (in.) to Ry (cm): Ry (in) x (2.54 cm/inch) = Ry (cm)

R (feet) to Ry (cm): R, (feet) x (12 inches/foot) x (2.54 cm/inch) = R, (cm)

Parameter
Location k Q H Pw Rw R| PAtm
(cm®/sec) (cm) |(a/lem-s?)| (cm) (cm) (g/cm-s?)
Shallow FRB 5 ] 9
Deep FRB
Shallow DAF
Deep DAF

Example Calculation:

k = ((25,957 cm®/sec x 1.8 x 10 g/cm-s)/(76 cm x 3.14 x 913171 g/cm-s%)) x

(in(5.08 cm/671 cm)/(1-(1.01 x 10° g/cm-s%/913171 g/cm-s?)?)) = 4.67 x 10”7 cm?

34613
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