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1.0 SUMMARY

Vacuum extraction is an environmental restoration technique that is currently being applied to
the remediation of soils and shallow sediments that are contaminated with volatile constituents.
In 1987, a research study was performed to evaluate the performance and potential applicability
of this technology at the Savannah River Site (SRS). Vacuum extraction is useful when volatle
constituents are present in the vadose zone. The technology has been used to remediate a
number of sites across the country, including leaking underground storage tanks, spill sites,
landfills, and production facilities. The primary objective of the pilot study was to test the
performance of the technology under the conditions specific to many of the potential areas of
application at SRS. There is only a limited body of literature documenting field studies in
similar environments with interbedded sands and clayey zones and a relatively thick vadose
zone. Careful studies of this type are needed to develop full scale designs at SRS. The vacuum
extraction pilot study at SRS was performed by a team consisting of technical representatives of
the Environmental Sciences Section in the Savannah River Laboratory (SRL), the Raw Materials
Engineering and Technology Section of SRS, and Terra Vac Inc., a subcontractor with
experience in this field.

Vacuum extraction induces a flow of air through the vadose zone that strips and volatilizes
residual contaminants. The simplest implementation of this technology consists of a perforated
pipe placed in a borehole to a depth above the water table. A vacuum blower is used to
withdraw large volumes of air (hundreds of standard cubic feet per minute). Fresh air enters
through the ground surface and acts to purge the organics from the pore space and residual water
in the vadose zone. A variety of associated technologies have been developed (e.g., directional
drilling, surface treatment systems, etc.) that may be coupled to simple vacuum extraction to
optimize a particular application.

The SRS pilot study was performed along the abandoned process sewer line between the
metallurgical fabrication facilities in M—Area and the settling basin that received process waste.
Leaks in the sewer line during operation of the settling basin resulted in release of contaminants
including chlorinated solvents such as trichloroethylene and tetrachloroethylene, to the
subsurface. The SRS pilot study yielded promising results. The zone of influence of the
vacuum was estimated to be at least 75 ft from the borehole. A total of approximately 1500 Ib of
chlorinated solvents was extracted from the vadose zone during the three week period of the test.
The concentrations of contaminants in the extracted gas decreased significantly during the test.
Modeling of the pressures in the vicinity of the test indicate that the gas flow in this interbedded
vadose system is similar to water flow in a leaky confined aquifer system; a shallow clay zone at
30 to 40 ft deep acts as an “aquitard” overlying a relatively thick zone of higher permeability.
The data from the pilot study indicate that vacuum extraction will be an effective tool for
cleaning up volatile contaminants in the vadose zone at SRS.
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2.0 INTRODUCTION

Investigations in the vicinity of the metallurgical fabrication area (M Area) of SRS have
documented that chlorinated solvents, primarily trichloroethylene (TCE) and tetrachloroethylene
(PCE), have been released to the subsurface from a variety of sources (Gordon, 1982; Marine
and Bledsoe, 1984; Pickett, 1985). Figure 1 shows the general location of M Area at SRS. One
of the sources of solvents to the subsurface was a process sewer line (abandoned in 1985)
between the M Area production facilities and the M Area Settling Basin (Figure 2). Elevated
concentrations of solvents have been measured in both the vadose zone and groundwater
underlying the abandoned sewer line (Pickett 1985). The data indicated that solvents migrated
downward from the leaking pipeline to the groundwater, leaving a significant residual in the
vadose zone. The contaminated vadose zone represents a long—term source of groundwater
contamination as percolating rainwater leaches the solvents into the groundwater over time.
Treatment of the groundwater by pumping and air stripping began in 1985. A pilot test of
vacuum extraction was initiated in 1987 to determine the potential for this technology at SRS.
Vacuum extraction of the vadose zone coupled with groundwater treatment represent a
promising overall approach to minimizing treatment time and costs. The long—term source of
chlorinated solvents in the vadose zone might be reduced significantly using vacuum extraction,
minimizing the operating period for the groundwater treatment system.

Vacuum extraction is a process to treat volatile contaminants in soils and shallow sediments in
place. The primary objective of the pilot test was to develop site specific performance data for
the performance of this type of system in M Area. Vacuum extraction induces a flow of air
through the vadose zone. The vacuum facilitates volatilization and the flowing air removes the
residual contaminants. The simplest implementation of this technology consists of a perforated
pipe placed in a borehole to a depth above the water table. A vacuum blower is used to
withdraw large volumes of air (hundreds of standard cubic feet per minute). Fresh air enters
through the ground surface and acts to purge the organics from the vadose zone. Subsurface
vacuum propagates laterally, causing in—situ volatilization of residual contaminants from the
soil, pore space and water. The removed contaminants and the subsurface air migrate to the
extraction point(s); stripping the soil in place. Many modifications of the basic approach are
feasible.

This report addresses the project organization, field activities, results, modeling and evaluation
of the pilot test conducted in March 1987. Sampling and analytical methods, well installation
procedures, and well construction details are provided in Appendix A. Geologic logs are
provided in Appendix B.

3.0 PROJECT ORGANIZATION
Several work tasks were conducted during the pilot test:

Evaluation of subsurface conditions and design of vacuum extraction system.
¢  Determination of the extent and amount of contaminants in the substrata at test boring
locations.
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¢ Installation of vacuum extraction wells and vacuum monitoring wells according to the
contaminant profile.

e  Measurement of the radius of influence of subsurface vacuum within different substrata.

¢  Quantification of the rate of extraction of VOCs from the soils.

e  Evaluation of the time frame for cleaning up the contaminated soils at the site.

4.0 FIELD ACTIVITIES

Initial subsurface conditions were evaluated by the project team. Three locations were
considered as potential sites for the pilot test: pipeline, seepage basin and storage tank area.
After review of available data (soil core, soil gas, and groundwater) the pipeline area near
monitoring well MSB-15 was selected for the pilot test. Preliminary design of the vacuum
extraction system was completed prior to drilling test boreholes.

In order to establish the extent and quantity of contaminants prior to the pilot test, three test
borings were drilled to the water table. The wells were located S feet away from the center line
of the abandoned process sewer pipeline extending from the M—Area to the seepage basin. The
first test boring , VB-1, was located along the pipe where elevated levels of solvents have been
previously observed. After contamination in the first boring was confirmed by sediment testing,
two other test borings, VB-2 and VB-3, were drilled 25 and 50 feet away from VB-1, parallel to
the pipeline (Figures 2 and 3).

Two of three boreholes were completed as multiple well monitoring /extraction nests.
Measurement of the subsurface vacuum in multiple monitoring/extraction nests provided data
for evaluating the radius of influence of the vacuum extraction system. The purpose of installing
multiple monitoring/extraction points in each well bore was to define the radius of influence of
the vacuum system within each of three stratigraphic units (Figure 4). The primary extraction
well, VB-1, was installed as a fully penetrating well; the screen intersects the three major
stratigraphic units. When a vacuum was developed on the well, subsurface vacuum was exerted
throughout the radius of influence in each stratigraphic unit (most of the vacuum propagated in
the sand zone, however). Because screens in the other boreholes were isolated within each
stratigraphic unit, the radius of influence of the vacuum system could be measured separately in
each unit. The test boring and vacuum extraction well profile is shown in Figure 3.

In order to determine the rate of contaminant extraction, gas samples were obtained from each
wellhead. During the first phase of the pilot test, each well was tested individually for VOC
extraction rates. Gas samples were analyzed on site using a portable gas chromatograph.
Specific analyses were made for two compounds: Trichloroethylene (TCE) and
Tetrachoroethylene (PCE).

Following initial vacuum extraction from each well, all the wells were connected together for
about 24 hours to measure the maximum contaminant extraction rate. The remainder of the pilot
test involved extraction from VB-1 alone while subsurface contaminant concentrations in other
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wells were monitored. Extraction rates of PCE and TCE were monitored several times per day
during the pilot test.

SRP safety guidelines were followed during the pilot test. For example, the drilling site was
barricaded and labeled as a work zone. Drilling crew, subcontractor personnel and visitors
inside the barricade were required to use hard hats, steel toe shoes, and safety glasses. Drilling
operations were under the direct technical supervision of a technical oversight geologist. (Terra
Vac). A certified driller was on location at all times during the drilling operations. Air samples
were obtained near the borehole and analyzed for vapors to verify that air in the work zone was
below the 8 hour Threshold Limit Value (OSHA TLV). Background levels of VOCs were
measured before and during the vacuum extraction process.

5.0 RESULTS
5.1 Stratigraphy and Concentration Profiles

Three stratigraphic zones were observed above the water table in the pilot test area. These
zones are illustrated in Figure 4. The upper zone consists of interbedded sands, silts, and clay.
Thickness of the upper zone ranges from 30 to 50 feet in the pilot test area. The middle zone is
predominantly sands, approximately 45 to 60 feet thick. Beneath the sand strata, interbedded
sand, and clay extended at least to the water table, about 125 feet below the ground surface.

Based on the contaminant profile measured in each of the three test boring locations, subsurface
contaminants, TCE and PCE, are present in significant amounts. Figures 5, 6 , and 7 show the
concentrations of PCE and TCE in samples taken from VB-1, VB-2, VB-3, respectively. The
raw data are provided in Appendix C. Some trends can be observed from these data.

TCE and PCE were detected in each borehole, ranging in concentration from 0.03 to 203 ppm .
The highest concentrations in the profile were observed at depths between 30 and 50 feet,
corresponding to the clays within the upper zone. This observation is consistent with the
expected behavior of these solvents. TCE and PCE are “wetting” solvents relative to water in
the vadose zone. Thus, as solvents contacted the vadose zone clays for an extended period of
time, they entered these zones and were held in the fine grained materials by capillary forces.
Release from these zones will primarily result from diffusion. The relatively higher
permeability of the middie unit results in concomitant rapid migration down through this zone to
the lower zone of interbedded sands and clays. The middle sand zone and the lower zone have
relatively consistent levels of VOCs present, averaging about 4 ppm.

Contaminant concentrations in sediment samples beneath the water table, are lower than those
above the water table. The subsurface contaminant profile at the site has a significant effect on
the recovery rates from each of the stratigraphic units and the effectiveness of the clean-up
operation within each of these units.

M9004007i



5

WSRC-RD-91-19
5.2 Recovery Rates

Well screen locations were selected to monitor each of three stratigraphic units and to extract
from zones with the highest concentrations. The highest initial concentrations in soils were
observed across the screened portion of VB-2C. Also, the highest concentration of TCE and
PCE were observed in vapors extracted from this well (Figure 12). Similarly, the lowest average
soil concentration across a screened interval yielded the lowest concentration of extracted
vapors. Thus, there was correlation between initial concentrations of VOCs in soils at screened
intervals and the initial concentration of VOCs in vapors extracted from a well utilizing the
vacuum process.

TCE and PCE vapors were extracted for a period of about one day from each well at the startup
of the pilot test. Extraction rates from the five wells ranged from 52 to 243 1b per day of TCE
and 9 to 69 Ib per day of PCE. The highest recovery rates were from VB—-1. The initial
recovery rates of TCE and PCE from each well are shown in Figure 8. Vacuum extraction from
all five wells simultaneously during the sixth day of the pilot test yielded 180 Ib per day of
VOCs. An air flow of 400 to 500 scfm was used throughout the test.

After the initial one~day well tests and one day of combined extraction, VB-1 was extracted for
the remainder of the pilot test. During this time period the total pounds of VOCs (TCE and '
PCE) extracted were monitored on a daily basis. Figure 9 illustrates the accumulated pounds of
VOC:s extracted from the subsoils during this phase of the test. A total of 1,036 Ib of TCE and
460 1b of PCE were extracted from the vadose zone.

5.3 Observed Radius of Influence

The radius of influence of the vacuum extraction process was measured while extracting from
each well individually and monitoring the subsurface vacuum present in nearby wells. There
were significant variations in the barometric pressure during the pilot test that impacted the
relative pressure in each zone.

For example, at the beginning of the test after the wells had been sealed in and before the
vacuum system was operated, there was an initial vacuum in the well relative to ambient
conditions. The initial vacuum measured at the wellheads ranged from 1/8 in. to 2-3/4 in. of
water vacuum. The highest readings were observed in the deeper vacuum monitoring wells. In
order to compensate for the initial vacuum in the wells and changing barometric conditions, all
wellhead vacuum measurements used for evaluating the radius of influence were first corrected
using continuous barometric records from the site (Appendix D).

Subsurface vacuum was evident (after correction) in all vacuum monitoring wells while
extracting from VB-1, indicating a radius of influence of more than 50 ft. Similarly, vacuum
extraction from VB-2A within the middle sand unit induced a subsurface vacuum of 4.4 in.
water in VB-3B, 75 ft away. Within the upper unit of interbedded clays, silts, and sands, the
corrected subsurface vacuum measured in VB-3C while extracting from VB-2 indicated 3 in.
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water vacuum 75 ft away. The lower hydrogeologic zone indicated significant vacuum in
VB-2B of 8 in. water while extracting from VB-3A, 75 ft away.

Simple extrapolation of these data to estimate the radius of influence of the vacuum extraction
system indicated that subsurface vacuum propagates laterally within the middie sand zone over
230 ft. The lower zone has an extrapolated radius of influence that extends more than 400 ft.
The extrapolated radius of influence within the upper stratigraphic unit is estimated between 60
and 160 ft. Since the upper unit is highly stratified, the evidence of lateral radius of influence is
predominantly through lateral propagation of vacuum within the sandy beds of the upper unit
and probably is reduced significantly within the clayey layers of soils, as well as by "recharge”
from the atmosphere. These simple extrapolations for the middle sand are refined in the
modeling section below.

5.4 Time-Frame for Cleanup

At the startup of VB-1, vapors were extracted from the subsoils at an average concentration of
2,650 and 960 ppm for TCE and PCE, respectively. By the end of the pilot test, 15 days of
vacuum extraction from VB-1 had been performed. The average concentration of TCE and PCE
were 147 and 61 ppm, respectively by the end of the pilot test. Figure 10 shows the relative
cleanup of VOCs from the substrata in VB-1 as a result of the vacuum extraction process.

As VOC:s are extracte 2 irom the substrata, the removal rate declines with time, indicating
cleanup of the vados« rone. During the vacuum extraction process, vapors extracted at the
wellhead represent essentially an aggregate soil gas concentration near the screened interval.
Under static conditions and relatively low soil concentrations of VOCs, the soil gas
concentration is proportional to aggregate soil concentration.

Evidence of the behavior of the system during active vacuum extraction can be observed when
vacuurn extraction is interrupted and the wells are allowed to “rest”. If the mass transfer from
the fine grained zones is sufficiently rapid, and the system is significantly removed from static
equilibrium, the concentrations would be higher when vacuum extraction is started after the “rest
period”. After the vacuum extraction system had been operating from VB-1 for two weeks it
was shut down for two days. The vapor concentrations the day before this shutdown of VB-1
averaged 188 ppm TCE and 81 ppm PCE, the day of startup the average concentration was 175
ppm TCE and 74 ppm PCE. Thus, the contaminant concentration remained essentially constant
before and after the two day rest period, suggesting:
(1) the process is operating near static equilibrium, or
(2) mass transfer from the fine grained zones is relatively slow but continued during the “rest”
period.

The second hypothesis is strengthened by operational considerations; upon shut down,
atmospheric air was allowed to enter the well. This volume of air started at a concentration of
approximately O ppm. Thus, the measured concentration following the interruption represents a
significant mass transfer component.
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During the continuous extraction from VB-1 each extraction/monitoring well at VB-2 and
VB-3 was temporarily connected to the vacuum system to obtain a representative sample of the
soil gas at the screened locations of VB-2A, VB-2C, VB-3A, and VB-3B. Results of vapor
sampling from these wells indicated substrata within the middle sands and the lower
hydrogeologic unit were significantly remediated at distances 25 and 50 ft from the central
extraction well, VB-1. Soil vapor concentrations from each well during the pilot test are shown
in Figures 11 to 14.

Extrapolation of these data indicates that cleanup of the sediments in the middle and lower zones
utilizing the vacuum extraction process may occur in less than one year. However, cleanup of
the upper zone of interbedded sands, silts, and clay would require significant additional cleanup
time.

6.0 MODELING

The pressure response in the central sand zone during the initial puriping of the primary
extraction well, VB-1, was modeled to assist in interpreting the study results. The raw data
consisted of the measured pressures, corrected for barometric pressure changes that occurred
during the test (Appendix D). As shown in Figure 15, the system configuration can be idealized
as a pump test in a leaky confined aquifer. In this case, the fluid is air rather than water, the
“aquitard” that confines the system is the upper clayey zone identified in the logs, and the
“aquifer” is the central sand zone. The pumping well is fully penetrating. Thus, except for the
compressibility of the fluid, the test was configured exactly as required to meet the boundary
conditions of the available analytical solutions of a leaky confined pump test. Massmann (1989)
demonstrated that standard groundwater models may be used to model vadose zone pressure
responses, under certain conditions. The linearized modeling approach requires that (1) a series
of unit transformations and corrections are performed, and (2) the overall change in the pressure
field is less than 0.5 atmospheres (prediction errors under these conditions are less than 10%).
Extraction of approximately 500 cfm from VB-1 resulted in a change in pressure of
approximately 0.3 atmospheres (the associated prediction error is less than 2%). Using the
transformed data, key modeling parameters were derived for the vadose zone in the vicinity of
the test using the method of Hantush and Jacobs (1955) to solve the inverse problem. A
standard groundwater pump test interpretation program (Duffield, 1989) was used to derive
parameters. These parameters were then used to refine the estimates of zone of influence and
are intended to provide design data for future tests.

The test data are listed in Appendix C. The model results, model assumptions, theoretically
calculated comparison values and comparison results from nearby pump tests/groundwater
models are summarized in Table 1. The model results closely match the comparison values and
fall within the expected range. As shown in Figure 16, the model results for the screens within
the central sand zone closely match the observed pressure response at all locations and times.
The calculated zone of influence for this system using the method of Bear 1979 suggested a
large radius of influence. Four times the leakage factor ( A ) provides an estimate of the radius
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of the cylinder in which 95% of the flow is provided by recharging air. The resulting value,
approximately 1400 ft, is larger than the simple extrapolations discussed earlier. Note however,
that the calculated drawdowns over most of this radius away from the well are very low-much
lower than typical diurnal variations in barometric pressure (~ 4 cm of water). If the magnitude
of diurnal variation in barometric pressure is used as a reasonable estimate of capture zone
(beyond this line, natural variations in pressure may. limit efficient stripping) then the calculated
zone of capture in the central sand zone would be approximately 300 ft. This value represents a

reasonable compromise between the simple extrapolation and the theoretical approach based on
4

7.0 EVALUATION

The results of the vacuum extraction pilot test near the pipeline of M—Area indicate:

1. The vacuum extraction process was effective in removing volatile contaminants from the
subsoils of M—Area.

2. The vacuum extraction process has a i«rge radius of influence, ranging from 60 to 400 ft.,
in each of the three stratigraphic zor: .+ heerved at the site.

3.  Significant rates of VOC recovery were achieved during the pilot test. Individual wells
produced as much as 312 1b per day of VOCs.

4. During the operational portion of the pilot test a total of 1,036 and 460 1b of TCE and PCE,
respectively, were extracted from the substrata.

5. The time frame for cleanup of the substrata near the pilot test area was estimated to be less
than one year in the lower two stratigraphic units. The time frame for cleanup of the upper
zone is significantly longer. Note that system design in M Area should be optimized to
remediate the relatively high concentration residual solvents that are present in the fine
grained zones. This means (a) maximizing vertical flow through the upper clay zone(s),
(b) minimizing lateral flow in the central sand zone (i.e., installation of lateral passive or
active vent wells in this zone would reduce the drawdown and thus the vertical flow
cleaning up the shallow clays), and (c) evaluation of the need for inducing flow in the
lower clayey zones (dry screens in water table wells will induce some flow through these
zones with minimal impact on the overall (drawdown). Also, because the contaminant
release from the fine grained zones is flow and mass transfer limited, the only way to
decrease the remediation time for these zones is to (a) induce more flow through these
zones or (b) increase the mass transfer (e. g., by heating or increasing surface area using a
process like fracturing).

Recommendations for testing and cleanup of the site include:

1. Continue research and development related to vacuum extraction applications at SRS.
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Perform vapor tracer tests to more precisely define the flow regime in the vadose zone.

Evaluate post test soil/sediment sampling to quantify concentration changes following
vacuum extraction.

Design, install, and operate full scale systems to cleanup the vadosc zone in known areas of
contamination near the solvent storage tank, beneath the M—Area Basin, near the A-14
outfall, and at some of the burning/rubble pits.

Evaluate effects of changing system geometry (e. g., horizontal wells) to improve
performance.

Use the calibrated model from the pilot test to perform scoping calculations for application
sites in M Arca. Operate systems (as they are installed) to allow for data collection upon
start up to refine modeling.
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Table 1

Model Assumptions, Comparison Data and Results
(A) Assumptions

b= pumping zone thickness = 70 ft = 2.13x10°cm

b’ = confining clay zone thickness = 2 ft = 60.96 cm

| = gas viscogity = 1.8x10 g/cm/sec

p = gas density = 1.3x10" g/cm®

g = gravitational constant = 980 cm/sec

MW = molecular weight of gas = 28

RT = gas constant * absolute temperature = 2.5x10' cmg/sec?

¢ = total porosity = 0.4 (Eddy etal., 1991)
6, = saturation = 0.3 (Eddy et al., 1991)
¢. = available porosity = ¢« (1-6,) = 0.28

conversions:

1 atm = 1013 mbar = 33.9 ft water = 1033 cm water
= 7.95x10° cm air

(B) Comparison Values
Kar = reference permeability = 10 darcies ’
= 1x107 cm? (see note 1, Eddy et al., 1991)

S, = theoretical specific storage
=(g & MW)/(RT) =3.1x107 cm™*

Kgusc = calculated “hydraulic™ conductivity for gas
= (p gKat)/p=7.1x10* cm/sec

(C) Model Results (see note 2)
S, = model specific storage = S/b = 3.05x10”” cm™

Kss = model “hydraulic™ conductivity for gas =
= T/b = 3.0x10" cm/sec (42 darcies)

clay zonc parameters -
K'gu= (T)b")/ (A = 3.3x10* (0.05 darcies)

Notes:

1. Value for permeability is a median value based on pamp test of underlying aquifers and groundwater model
calibrations. This value is provided as a rough cor.jparison only since it docs not represent the same zone.

2.  Bestfit values:

T = 5.5x10° cm*/day
$ = 6.5x10
A= 20886 cm

M906+007i
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SRS casti SRS northin f
, TR

48839 102871 366.1 366.1 VB1
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Figure 2. Map of Vacuum Extraction Pilot Test Area
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Figure 3. Schematic Diagram of “well’ Construction
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Figure 4. Cross Section Generalized Lithology
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Figure 5. Concentration Profile of VOCs in VB-1
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Figure 7. Concentration Profile of VOCs in VB-3
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Figure 8. Initial Extraction Rates for all Wells

MD004007i



20

WSRC-RD-91-19
1200
i ’,0»004’"‘
1000 + pe
- ,’
- E 4
s E
‘,0
800 —0: ,. ’
- ¢
Cumulative i
Removal (pounds) 800 T /0
i /l g -
i ‘/‘ A,‘—A‘H’A ‘A
400 * AL
L { A’ ‘
S L
20 Te L&
L[
[/ A
A
0 g———f — — o
0 5 10 15 20 25
Elapsed Time (days)
9 TCE 4 PCE

Figure 9. Total VOCs Extracted During Test
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Figure 10. Vapor Concentrations of VOCs in VB-1 During Test
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Figure 11. Vapor Concentrations of VOCs in VB-2A During Test
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Figure 12. Vapor Concentrations of VOCs in VB-2C During Test
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Figure 13. Vapor Concentrations of VOCs in VB-3A During Test
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Figure 14. Vapor Concentrations of VOCs in VB-3B During Test
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constant head

». K

b. K, Ss

M9004007i

WSRC-RD-91-19

VADOSE SYSTEM, M-AREA

30--40 1t
2f

60-70 ft 130-140 1t

Set) = drawdown at radius r and time t = (Q/(47Kb))*[W oy ]
u = (r*S,b),/(4Kbt)

A\ = leakage factor = ((b'bK)/K') **

see Bear, 1079

Figure 15. Conceptual Approach Used to Model Test
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Results of Vacuum Extraction Pump Test (VB1)

¢ .
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- S oo e A _. A
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Figure 16. Drawdown Data and Model Predictions for Test
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APPENDIX A

SAMPLING AND WELL
INSTALLATION PROCEDURES

Vacuum extraction/monitoring wells were drilled with 6-1/4—in. (outside diameter) hollow stem
augers. Soil samples were taken using split-spoon barrel. The augers and the split spoon were
steam cleaned in order to remove debris or sediments and to minimize cross—contamination
between boreholes. The augers were stored on plastic sheeting to further minimize
contamination potential. The split spoon barrels were cleaned between samples with soap and
water and clean water rinse.

Soil samples were taken every 5 ft during drilling. The samples were placed in clean glass jars
and sealed immediately with teflon-lined lids. Before transferring samples from boreholes, each
sample was identified with: Project, Well Name, Sample, Number, Date, Time, and Depth. For
quality control, a log with this information was kept by Terra Vac’s geologist. Chain of custody
records were used to transfer samples from the field to the lab.

Soil samples were analyzed on site by gas chromatography (GC) using a headspace method.
Analyses were made with a Photovac 10850 programmable gas chromatograph. Results of the
soil analysis for TCE and PCE are reported on the boring logs in Appendix B.

Based on the subsurface contaminant profile and geologic stratigraphy, well VB—1 was installed
as the primary vacuum extraction well. The well was screened from the water table 124 ft deep
to a depth of 24 ft. Two—in. PVC screen was installed in the borehole, gravel packed and sealed
to the surface with a vacuum tight grout.

Test boring VB-2 was drilled and sampled similar to VB-1. After soil samples were anlayzed
and the subsurface contaminant profile was evaluated, VB-2 was completed as a triple
monitor/dual extraction well (sec Well Logs, Appendix B). Three separate wells were installed
in borehole VB-2. The deepest well, VB-2B was used only to monitor subsurface vacuum in
the lower stratigraphic unit. This well was constructed of half-inch steel pipe that was slotted in
the lower 20 ft and extended from a total depth of 137 ft to the surface. Each section was joined
with threaded couplings and teflon tape for a vacuum—tigiit seal. The screen was gravel packed
with silica sand and 2 to 3 ft of bentonite above the screen. A grout seal was placed from the top
of the bentonite to a few feet below the next well (VB-2A) that was installed in the same
borehole.

Well VB-2A was designed for both monitoring of subsurface vacuum and extraction of solvents
from the substrata. This well was constructed similar to VB-1 with a screened zone in the
middle stratigraphic unit, from 60 to 90 ft deep. The third well installed in borehole VB-2, well
VB-2C, was similarly designed and installed for monitoring and/or vacuum extraction. Well
VB-2C was screened from 30 to 50 ft below the ground surface.



WSRC-RD-91-19

Test boring VB-3 was also completed as a triple monitor/dual extraction well. However, well
VB-3A was installed for extraction and monitoring in the lower stratigraphic unit with 2—in.
PVC wirewrap screen from 123 to 103 ft deep. Next, VB-3B was similarly completed and
sealed within the middle soil unit with a screened interval from 80 to 50 ft. Vacuum monitoring
well VB-3C was completed with a 1/2 in. steelpipe slotted from 20 to 30 ft deep. Because of a
requirement to wait at least 18 hours for the grout to set in VB-3B, it was more convenient to
drill a second well one ft away from the original borehole and install VB--3C in that borehole.
Refer to well logs (Appendix B) for detailed well construction diagrams.

After the wells were installed, a vapor collection manifold connected each well to the Vacuum
Recovery Unit. Each well head was provided with a water manometer and a vacuum gage to
monitor subsurface vacuum. A gate valve was installed at each welihead to control vacuum
extraction from individual wells and to isolate stratigraphic units in order to monitor the radius
of influence of the vacuum extraction system.

M9004007i
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E-I\F(. TAMPA, FLORIDA 33623

=Q 82X 23795

WELL LOG

Page 1o¢

COMPANY _E-I. DUPONT ,SAVANNAH RIVER PLANT WELL NO. VB - 1
Project No.._..86-125 Date Completed van.2?7,37
wMmn
Location M" Area Pipeline Geologiet _Rafael Barba
Sampling Method_SP1it Spoon Drilling Co, 2= 5: .
FT.| L C‘AL DESCRI WELL
' GEoLOGI PTION CONSTRuUCTION| M S
—
Sand, dark brown with red veins, very -
Toose. Fine to medium grain size. Rock - ’
fragments. No odor. R n {
R
[ 240.16
Sand, red. Fine to medium size grain. i
Very humid and compact. No odor.
9-'0003
.0006
Siltv sand, red with tan spots. Fine to
very rine grain. Lenses of clay, tan in
color. - 0.12
Sand, red. Medium to coarse grains.
- 0.39
Siltv sand, red to purple with veins of I ,
tan ciay. Very fine grain to coarse B o AN
= grain near the clay veins. Dry but compact. q.g: 2910, 54
...... —-...o.."ah KO
= N A RO
30 eeimd I SRR
LITHOLOGY LEGEND WELL DESIGN
SGnd Casing Diameter 2" 1.D. (PVC) ru-jGrout

silt
E Clay

N/Standu’d Penetration
(Blows/Ft.)

Screesn Type Tri-Loc Wirewrap

Bentonite

Siot No. .020" ~ [ Gravel Pack
Filter Materia/_Silica Sand
Filter Size __No. 10

S$./Soil Concentration X /Static Water Level

L;Lithology
(p.p.m.)




B~ 255 well Log

Page2ors

company _E:I. DUPONT ,SAVANNAH RIVER PLANT weELL No.| VB - 1
Project No. 86-125 Date Compioted Jan.27,87
e
Location 1. Area Pipeline Geologist _Ra8fael Barba
Sampling Method Split Spoon Drllling Co. P. 5. I.
FT.| L ' DESCRI WELL
. GEOLOGICAL PTION coNsTRucTion| N S
30
Siltv sand, red to purple, medium to fine
grains with veins of tan clay. Humid. 15+40.22
No odor. i
35
sand, tan to brown. Large grains ranging _ 1345.00
up to pebble size, very loose and uncon- - ’
solidated. -
40 — —
Siltv sand, red to violet. Very fine 546.12
grain to medium size grain. Humid and :
plastic.
45— sand, tan to light brown. Very coarse ~
grains up to pebble size, unconsolidated.
N 1344.53
50 Siltv sand, red to violet. Medium to fine —_,
grains. _
~ 19+2.02
sand, tan to yellow and light brown. Very ]

— coarse grains of quartz angular in shape. ]

53 Unconsolidated. -
sSand, layers of colors ranging from tan, ] 28+6.58
yellow, brown to pink-purple. iledium to o

60 fine grains. _‘]

LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" I.D - (PVC) | | Grout
sm Screan Type Tri-Loc Wirewrap Bentonite

[1] .
Clay Slot No. . 020 Gravel Pack

Filter Materiat_Silica Sand
Filter Size _No. 10

N Standard Penetration S;Soil Concentration Y ./Siat
(Blows/Ft.) {p.p.m.)

ic Water Level L;Lithology
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By~ 22i8%e wELL Loa

company E:1. DUPONT ,SAVANNAH RIVER PLANT WELL NO.| VB = 1
Jan.27,87

Project No. 86-125 Date Completed
"M" Area Pipeline Rafael Barba

Location Geologiat
Sampling Method. P11t Spoon Drilling Co, 2+ S: L-
WELL
FT.| L GEOLOGICAL DESCRIPTION construction] N s

Sand, same as acove.

) o vmmmities] 15 414,33

Silt, grading to sand. Gray to violet with
lenses of yellow (limonite ?). Very fine
grain to fine grain. Very humid.

65

il L1320

+ 0.62

Sand, tan, yellow, pink and dark brown.
Medium to large size grains, angular to
rounded, well sorted with high porosity.

Unconsolidated. Humid. No odor. T 0.2

-+ 6.47

- 0.89
20
LITHOLOGY LEGEND WELL DESIGN
i) sand Casing Diameter 2. _1:D: (PVC) ¢ ] Grout
Silt Screen Type Tri~Loc Wirewrap Bentonite
E==] clay. Slot No. 020" Grave! Pack

Filter Material_Silica Sand

Filter Size No, 10

N . Standard Penetration S:Soil Concentration Y.;Static Water Leve! L;Lithology
(Blows/F1.) (p.o.m.)
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Eimc e WELL LOG

Project iNo. Date Compieted

Location 11" _Area Pipeline Geologist Rafael Barba
Sempling Method_P1it Spoon Drilling Co.—be S. I.
FT.| L AL DESCRIPT WELL
. - GEOLOGIC ION consTruction| N s
0 i)} Sand, same as above. ]
- . 38+1.27
] Silty sand, red. Fine to very fine grains.
95 — —
== - 214.9.10

1

J===] Clay, yellow-orange to light brown, with
lenses of tan grading to pink. Plastic and
=<1 humid. No odor.

...... 21 4+6.06
===+ Silty sand, dark yellow to orange. Medium
= to fine grain, well sorted.
108 —
- -t
- - 304,43
- 4 Interbedded lenses of clay and sand, tan to
110~ : yeIIow-orange with darker striations on the —
- 4 clays. Sand has medium to fine grain, -
= angular to subangular. Well sorted. - 17 40.65

115 —

- ] 21 42.19
|zo.j:i'=.-:4’-1

LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" I.D. (PVC) [ 1Grou:
MMM m - 3
Silr Screen Type -ri-Loc Wirewrap Bentonite
Cilay Slot No. 020" Gravel Pack

Filter Materia/i_Sllica Sand
Filter Size No. 10

N, Standard Penetration S;Soil Concentration X Static Water Leve! L;Lithology
(Blows/F1,) (p.p.m,)
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fri-i4d
-l\,ﬂc. TAMPAR, FLCRIDA 33693

P5995 of .

WELL LOG

Project Nc. 86-125 Date Completed Jan.27,87
ntmw
Location M” Area Pipeline Geologist Rafaei‘ Barba
Sampling Method Split Spoon Drilling Co. P. 5. I.
WELL
FT.| L GEOLOGICAL DESCRIPTION CONSTRUCTION N S
I2° qbQ:...O:Q 21.
. 17 +1.65
Sand, dark yellow to orange. Large to very X
128 large grains. Well sorted. _
Clay, tan to dark brown., Humid and plastic. i 15 2.0
Sand, dark yellow to orange. Medium to _:
130 arge grains. Well sorted. _
- ‘“’* "50‘0
135 —
140— -
1435 — -
I N
150 —] —
LITHOLOGY LEGEND WELL DESIGN
) sand Casing Diameter 2" 1.D. (PVC) ¢ ] Grout

Sint
Clay

N, Standard Penetration
(Blows/F1,)

Screen Type _ Ti-Loc Wirewrap

Bentonite

Slot No. .020" Gravel Pack
Filter Materia/_Silica Sand
Filter Size .___No. 10

S/Soil Concentration Y /Static water Level L.Lithology

(p.p.m.)
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WELL LOG

WV«

I feiesm

Page 101 g

company _E-I. DUPONT ,SAVANNAH RIVER PLANT

WELL NO.

86-125

Project No.

Date Completed Jan,29 187

Lecstion

"M" Area Pipeline Rafael Barba

Geologist

Sampling M

Split Spoon P. 5. I.

othod Drilling Co.

FT.

WELL

GEOLOGICAL DESCRIPTION CONSTRUCTION

%"Steel Pip

1] NA',-H

Sand, brown to red. Medium to fine "B"
grain, angular to subangular, well

sorted. -

Silt grading to clay, red. Plastic, very
Hm.i;_ﬁ_ga'xo o“""xr

1_;11[1111

Sand, dark brown, medium to fine grain.

1

.

= 40.10

-0.02
0.09

Well sorted..

Silty sand, red. Medium size grains to
some large quartz grains. Flas-ic.

Clay, red to light brown with bands of
oxidation and (limonite ?) nodules. Very
compact and hard.

H 17 40.36

.53

.55

LEGEND

Casing Diameter 2" I.D. (PVC)

LITHOLOGY

Sand

WELL DESIGN
[ ] Grout

Tri=Loc Wirewrap

sin

Screan Type

Bentonite
=7 .I Gravel! Pack

= ciay Siot No. 020"
Filter Material_Silica Sand
Filter Size —_No. 10

8$/Soili Concentration

N, Standard Penetration
(p.p.m.)

(Blows/F1t,)

X /Static Water Leva!

L;Lithology




E—“"ivnc. oo WELL LOG

Page 2ot s

Project No. 86-125 Date Completed Jan.29,87
nwme
Location M" Area Pipeline Geologist Rafael Barba
Sampling Method Split Spoon Drilling Co. P. 3. I.J
FT L . CR WELL
. GEOLOGICAL DES IPTION CONSTRUCTION N S
30 Yo |lend Moo el o
Silty clay, same as above, with small K S —
j quartz grains interbedded io the clays. ool Fd -‘.'-;Ef,-’. 17 T12.55
b...l -."a= '.'.i 'o.‘
i %
A oo d ve imemml o
-:::l ::.0 ':°.;=lh"
Sand, tan to brown with red layers. Medium T ":"1:5"' 18 -+ 23.36
to large size grains. Well sorted, angular TJ.¢|j\% oo f‘.
to subrounded. Some quartz pebbles larger T:ifiss| [: .
than 1" in diameter. I O .‘,'.4 N
Lolsid [t 15 4 30.66
-'..O.' ..... .....I ’:.
=] Clay and silt, interbedded. White, tan, Lk :.3..' '-.:.-J: %
red to dark brown. Very fine grain. q~'=°~ *e ) .:g:jg‘.:
-:": :.:: o ]13 +203.12
] T T 7 122 L3a.se
- Sand, tan, brown to red. Very coarse grains, d |} : .
- angular, well sorted, very porous. A bond
s o
§ i 18 4+ 5.74
60 ] jo:l.ﬁ E -:.'..j'. .I'.-:n..'..-: '.'J
LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" I.D. (PVC) | ] Grout

sitt
Clay

N/ Standard Penetration Si:Soil Concentration X /Static Water Level

Screen Type Tri-Loc Wirewrap

Slot No. «020"
Filter Material__Silica Sand
Filter Size No., 10

(Blows/Ft.) (p.p.m.)

Bentonite
Gravel Pack

L.Lithology

o — e e
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20 BOX 23725

TAMPA, FLCRIDA 33623 WELL LOG

Page 3o¢ :

company E:I. DUPONT ,SAVANNAH RIVER PLANT weLL No.| VB - 2
Project No. ~ 8“6'125 Date Completed Jan.29,87
Location 1. Area Pipeline Geologise _Rafael Barba
Sampling Method. SP2it Spoon Drilling Co. 2= 5. L.
FT L GIC'AL DESCRIPT WELL
' GEOLO 1ON consTrucTion| M s
60 . .
] Sand, tan to dark brown. Very coarse o
i graizzls (some pebble size), angular, ..:‘ 17 421.20
B { moderated well sorted. Good porosity. .
.:.' 18 £30.064
70 —f Sand, medium size grains.
13426.3
73 Sand, brown, orange, red to violet. .:.:
1 '14] 234 1.80
80—: X
5 2 4 1.11
: X
1 1254 7.1
90 '
LITHOLOGY LEGEND WELL DESIGN
"] send Casing Diameter _2_L:D- (pve) C_—JGrout

silt
== Clay

Screen Type Tri-Loc Wirewrap Bentonite

Slot No. +020"
Filter Materia/_Silica Sand
Filter Size...No. 10

N/ Standard Penetration S.Soii Concentration X /Static Water Level

(Blows/Ft.) {p.p.m.)

Gravel Pack

L,Lithology




20 BOX 23725

WELL LOG

Pagedor

W(a TAVER. FORIDA 33623
COMPANY E.I. DUPONT ,CAVANNAH RIVER PLANT WELL NO.| VB - 2
Project Ne. - 8“6-125 Date Completed .~20-29,87
Locetion M" Area Pipeline Geologiss _R8f8el Barba
FT L i 'A DESCRIP WELL

' GEoLOGICAL TION consTRucTion| N S
90 Yl TV A AR R
ﬁsand’ same as amve' .-- ..ﬂﬁ.‘....,.?.II‘,‘:_'.I';V. 23 R 0.55
98 == -
21 + 6.12

Sand and clay. Sand same as above. Clay

71 1n lenses, orange to red, very humid.

i Pds ik

| Sand, brown, orange to red. Medium to
coarse grains, angular, well sorted with
good porosity.

4.03

2.61
t Count)

3.17

Sard and clay, same as above.

2.82

120
LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" I’Di (PVC) [ ] Grout
] sin Screen Type _.Ti=Loc Wirewrap Bentonite
Clay Slot No. . 020" Gravel Pack
Filter Materia/_Silica Sand
Filter Size __No. 10

S$/So0il Concentration X /Stati

{(p.p.m.)

N/ Standard Penetration
(Blows/Ft.)

¢ Water Level L;Lithology




Pagesot 5
E?VHC. ?ﬁﬁn‘?ﬁéﬁéﬁms WELL— LOG

Project No. 86-125 Date Compileted Jan.29,87
nme
Location — . _Area Pipeline Geologist Raraei Barba
Sampling Method_>P1i% Spoon Deilling Co, .52 S L.
WELL
FT. L GEOLOGICAL DESCRIPTION CONSTRUCTION N ]
120 —. —
: iy L 3.13
T Clay and Silt, tan to brown with medium to :-' .
125-:- large grains of quartz interbedded. —
: :':‘:' RSN 2‘0 --. 3.00
|3° _-:o .: .:..c:...:..o’
: "":..n . :c..:...:o.? 14 4 0.69
135 —_':{.
] Jadpatinienianis] 8 L3.60
- - T.DC 137.
140 — .

= -
145 — -
1S0 —

LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" 1.D. (PVC) [ ] Grout
Slll Screen Type Tri-Loc Wirewrap Bentonite
Clay Siot No. 020" Gravel Pack

Filter Materiai_Silica Sand

Filter Size No. 10

N./Standard Penetration S.Soil Concentration X.;Stetic Water Level L;Lithology
(Blows/Ft,) {p.p.m.)




Page 10¢ 3
B 255 weLr Loa

Project No._86-125 Date Completed Teb.1,87
"M" Area Pipeline Geologist 18fael Barba

Split Spoon Drilling Co. P. G. I.

Location
Sampling Method

) WELL
FT, L GEOLOGICAL DESCRIPTION CONSTRUCTION N S \’
ngn . "A" .
_:‘ - }L !: }
i ; ' |
. : : : l
Same as Page 1 of VB-3'C" . , 4
- . :
: . | -
] L
-y o ‘ iR
— ]
N i : d
-l‘ ' )
. ]
= " [
S N
- ,I ) -
LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" I'D‘_ (PVC) ( ] Grout
Silt Screen Type Tri-Loc Wirewrap Bentonite
. n
Clay Slot No. .020 Gravel Pack

Filter Materia/_Silica Sand

Filter Size __No. 10

N.Standard Peneiration S,;Soil Concentration Y/Static Water Level L;Lithology
(Blows/F1,) (p.p.m.)
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i+ 1o
EIVF(- TAMPA FLCRIDA 33623

WELL LOG

Page 201 5

company E-I. DUPONT ,SAVANNAH RIVER PLANT weLL no.| B -3
Project No. 86-125 Dato Completed eb.1,87
HMme
Location M" Area Pipeline Geologist Rafael Barba
Sampling Method Split Spoon Drilling Co. P. 5. I.
' WELL
FT.| L GEOLOGICAL DESCRIPTION consTrucTion| N S
] P— 7 v -
F= clav, same as above. i 1 18 +4.43
: ] i
35 — —_ !
i . [ 12 £3.22
] Sand, tan, brown to orange. Very large i
_ grains, angular, moderate to well sorred. — *
40— Compact due to clay acting as cement _ J !
i | between grains of sand. _ A0 14 44.95
- - e
45— -
- & pess
H HH
. $i2 9 +3.06
= ) ai' !|E'§E:’ [)
50— -—4...:::." _F A .: L:.::'o.
. I LI =T 10,0
. __‘.o:::0|_r.'. ::.'o' 13 -'.".41
' Sand, very 1 j lmo ST — S R AN
~ , y large grains, almost to pebble o R B K
- 51ze‘ -t .o.-. ‘:=Il .' : -o.. y "
.'o'.l g):...l 'o...-
55— AR DO O
- —u. . .'IZ:: .o.l ..‘.."‘.'
1 pXO— AV IR BUE PR
- R WEY B WP
S ok I Y
60 S D=L LY T "'l
LITHOLOGY LEGEND WELL DESIGN
) send Casing Diameter 2" I.D. (PVC) [ ] Grout

silt
Clay

N/ Standard Penetrstion
{Blows/Ft.)

Screen Type Tri-Loc Wirewrap
.020"

Slot No.

Bentonite

Gravel Pack

Fiiter Material

Filter Size

$/Soil Concentration
{p.o.m.)

Silica Sand

10

Y /Static Water Level

L.Lithology
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WELL LOG

Page 30/ =

COMPANY E.Ia DUPONT ‘SAVM:NAH Rlvm PLM wELL NO. VB - 3
Project No. 86-125 Dete Completed Feb.1,87
Mo
Location —_Area Pipeline Goologist R8f2el Barba
Sampling Method Split Spoon Drilling Co. P. 5. I.
FT L ‘ DESCR WELL
. GEOLOGICAL CRIPTION CONSTRUCTION N S
60 . LI
4 w0il13 f6.27
65 — 1]
4 w1 1ss
. I
70 — Sand, tan to brown with layers of orange ,]
and red. Medium to large size grains. e
_ Very loose, unconsolidated. Good porosity. ey 16 +1.31
No odor. o]
;l...l.:.l
B
|o..:.
- ,:..:..‘,'. 13 +2.23
] PERD
80— wed
- it
- jp.::...o 13 - 2-“"“
as—i: e
. v 1842.16
- { :'o'.
: . 2 RDH
90 i 2
LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter e I ‘D (PVC) ( ] Grout
Silf Screen Type Tri-Loc Wirewrap Bentonite
Clay Siot No. 020" Gravel Pack
’ Filter Materia/__Silica Sand
No. 10

N,/ Standard Penetration
(Blows/Ft.)

Filter Size

S.Soil Concentration
(p.p.m.)

Y . /Static Water Level

L.Lithology
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WELL LOG

Pagesc

[ ———————
company E:I. DUPONT ,SAVANNAH RIVER PLANT weLL no.| VB - 3
Project No,..86-125 Date Completed ¥eb.1,87
nHmMmn
Location —1. Area Pipeline Geologist _R8fael Barba
Sampling Method_SP1it Spoon Drilling Co. _F: S:. I.
FT L | DESCRIP WELL
. GEOLOGICAL TION CONSTRUCTION N S
Sand, dark brown. Medium to large size : " 134 4.99
grains. Compact with more clay material i : T
between quartz grains. _ ;
. | Lt s.23
Sand and clav, dark brown. Medium to small |
size grains with clay acting as cement _
reducing the porosity. Compact. 1 '
f ¢
Clay, tan with layers of brown to orange. : 14 4 2.83
Very plastic and hard. Slight odor. -
10— —
Sand and clay, same as above. :
115 —
. v 17 41,07
7 o...u'o.- o..o -’_l -.::-
120 B XRDERDERY —MY
NOTE: After 97', sampler were taken every 10' bv suzgestion of John Pickett.
LITHOLOGY LEGEND WELL DESIGN
g D'
Send Casing Diametar 2" I.D. (Pve) | J Grout
—
Esin Screen Type _Ti-Loc Wirewrap Bentonite

Clay

N, Standard

Gravel Pack

Slot No. .020"
Filter Materia/_Silica Sand
Filter Size .__No. 10

S./Soil Concentration ¥ ,/Sta

(p.p.m.)

Penetration
{8lows/Ft.)

tic Water Leve! L,Lithology
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WELL LOG

Pfo}.c‘ No. - ”86-125 Date compl."d L‘Cb.l.B?
Location M" Area Pipeline Geologier _RBfEEL Barba
Sampiing Method Split Spoon Drilling Co. P. 5. I.
FT L Cc DESCR WELL

. GEOLOGICAL IPTION CONSTRUCTION N s
120 —--coaou .'.*

] NOTE: No sampler after 117' by ] 'j I,

_ suggestion of John Pickett, (If _ . 5&@ 123"

- was getting to dark and~time was . A Ly
125 — limited.) — -'9'-'-."0-.’.-30'-'.' ‘

i ] T.D. @125

ﬂ -

130 — —

- ~

- -

- -l
135 — -

140 — ~—t

— -
145 — -

- -

- -
1S0 —

LITHOLOGY LEGEND WELL DESIGN
Sand Casing Diameter 2" I.D. (PVC) C—JGrout
Silf Screen Type Tri-Loc Wirewrap il Bentonite
Clay Siot No. .020" Gravel Pack

Filter Materia/_Silica Sand
Filter Size —__No. 10

S/Soil Concentration
(p.p.m.)

N /Standard Penetration
(Blows/F1t.)

Y /Static Water Leve!

L;Lithology
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I@iw{. :n%;?fv.ézg:sms WELL LOG

[ company L:I. DUPONT ,SAVANNAH RIVER DPLANT WELL NO. V3=3"C"
Project No.. 86-125 Date Completed _-20+1,87
Location —L_ATea Pipeline Ceologiet _R8f2el 3arba
Sampling Method_SPit Spoon Drilling Co. P. 5. I. 5
' WELL
FT.| L GEOLOGICAL DESCRIPTION consruction| N s

(e

sand, light to dark brown. Fine
to medium size grain, -

Silt, red to dark brown. Very fine grains,
humid and compact.

Silt and sand, interbedded, red to dark ]
rown. Medium to very fine grains. - 9 .10.07
i {32 $o0.15

———] Clav, with lenses of sand. Red to dark
=== brown. Very compact with medium size

grains of quartz. $0.13

.
o
»
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&
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LITHOLOGY LEGEND WELL DESIGN
£ "]send Casing Diameter }“"i St?fl Pipe | ] Grout
Silt Screen Type ‘ri'“°é wirewrap Bentonite
Clay Slot No. . 020" Gravel Pack

Filter Material_Silica Sand
Filter Size ___YNo. 10

N’ Standard Penetration S/Soil Concentration X :Static Water Leve! L;Lithology
{Blows/Ft,) : (p.p.m.)
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WSRC-RD-91-19

RESULTS OF VB-1SEDIMENT ANALYSES

Sample Depth TCE PCE Total VOC
Number (Ft) (PPM) (PPM) (PPM)
1/23/87

VB-1 # 1 5.5 .00 .16 .16
VB-1 # . 11.0 .00 .03 .03
VB-1 # 3 15.0 .00 .06 06
VB-1 # 4 18.0 .00 12 12
VB-1 # 5 22.0 00 39 .39
VB-1 # 6 27.0 .00 .53 53
VB-1 # 7 32.0 01 21 22
VB-1 # 8 37.0 3.19 1.81 5.00
VB-1 # 9 42.0 4.16 1.97 6.13
VB-1 #10 47.0 3.68 .85 4.53
1/24/87

VB-1 #11 520 53 1.49 2.02
VB-1 #12 57.0 5.94 .63 6.57
VB-1 #13 62.0 12.34 1.99 14.33
VB-1 #14 67.0 11.58 1.60 13.18
VB-1 #15 72.0 .58 .04 62
VB-1 #16 77.0 20 01 21
VB-1 #17 82.0 6.16 31 6.47
VB-1 #18 87.0 .86 .03 .89
VB-1 #19 92.0 1.23 .05 1.28
VB-1 #20 97.0 8.59 51 9.10
VB-1 #21 102.0 5.76 .30 6.06
VB-1 #22 107.0 429 15 4.44
VB-1 #23 112.0 .65 .00 .65
VB-1 #24 117.0 2.26 .06 2.32
VB-1 #25 122.0 1.60 1.60 3.20
VB-1 #26 127.0 1.98 .04 2.02
VB-1 #27 132.0 532 09 5.41
NOTE: TCE = TRICHLOROETHYLENE

PCE = TETRACHLOROETHYLENE

M9004007i
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RESULTS OF VB-2 SEDIMENT ANALYSES

Sample Depth TCE PCE Total VOC
Number [1303) (PPM) (PPM) (PPM)
1/27/87

VB-2 #1 5 02 .08 10
VB-2 #2 10 01 02 03
VB-2 #3 12 .03 .05 .08
VB-2 #4 17 01 55 36
VB-2 #35 22 01 1.52 1.53
VB-2 #6 27 01 1.53 1.54
VB-2 #7 32 6.79 5.76 12.55
VB-2 #38 37 22.05 1.31 23.36
VB-2 #9 42 29.27 1.40 30.67
VB-2 #10 47 198.29 4.83 203.12
VB-2 #11 52 3247 242 34.89
VB-2 #12 57 5.58 .16 5.74
VB-2 #13 62 2044 76 21.20
VB-2 #14 67 29.47 1.17 30.64
VB-2 #15 72 25.58 17 26.35
VB-2 #16 77 1.79 01 1.80
VB-2 #17 82 1.09 02 1.11
VB-2 #18 87 7.39 32 1.71
VB-2 #19 92 54 01 55
VB-2 #20 97 5.30 .82 6.12
VB-2 #21 102 3.70 33 4.03
VB-2 #22 107 225 37 2.62
VB-2 #23 112 2.52 .65 3.17
VB-2 #24 117 2.74 .08 2.32
VB-2 #25 122 2.94 .19 3.13
VB-2 #26 127 2.86 14 3.00
VB2 #27 132 .68 01 .69
VB-2 #28 137 3.30 30 3.60

NOTE: TCE = TRICHLOROETHYLENE
PCE = TETRACHLOROETHYLENE



WSRC-RD-91-19

RESULTS OF VB-3 SEDIMENT ANALYSES

SAMPLE DEPTH TCE PCE TOTAL VOC
NUMBER D (PPM) _(PPM) (PPM)
1727187

VB-3 #1 7 00 A2 12
VB-3 #2 12 00 .06 06
VB-3 #3 17 01 14 15
VB-3 # 4 22 02 A2 14
VB-3 #3535 27 04 .26 30
VB-3 #6 32 1.64 2.85 4.49
vVB-3 #7 37 2.11 1.21 3.32
VB-3 # 8 42 3.22 1.73 4.95
VB-3 #9 47 2.26 .80 3.06
VB-3 #10 52 3.24 1.16 4.40
VB-3 #11 57 3.28 97 4.25
VB-3 #12 62 5.02 1.25 6.27
VB-3 #13 67 4.89 92 5.81
VB-3 #14 72 1.17 13 1.30
VB-3 #15 77 1.94 29 2.23
VB-3 #16 82 2.10 34 2.44
VB-3 #17 87 1.92 24 2.16
VB-3 #18 92 4.40 59 4.99
VB-3 #19 97 4.78 45 5.23
VB-3 #20 107 2.68 .00 2.68
VB-3 #21 117 1.02 05 1.07

NOTE: TCE = TRICHLOROETHYLENE
PCE = TETRACHLOROETHYLENE
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APPENDIX D

PRESSURE DATA AND
FIELD NOTES FROM
TEST PERIOD

WSRC-RD-91-19
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