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2.0 BACKGROUND AND PREVIOUS WORK

The SVE pilot tests will be performed in the inactive portion of the railyard in the Central
Fill Area and the Oil House Area (Figure 2). The ISB portion of the pilot test is planned to occur
only in the Central Fill Area. The Central Fill Area was historically used as a disposal area for
debris, including plaster board, drums, railroa_d ties, and construction debris. The Oil House Area
was used to store lubricating oils and fuel in both above ground and underground storage tanks. A
history of site operations based on historical records, aerial photographs, interviews with UPRR
employees, and UPRR drawings dating back to 1910 is provided in the Addendum RI/FS (Dames

& Moore, 1991a).
2.1 CENTRAL FILL AREA

Petroleum hydrocarbons, aromatic compounds, and volatile chlorinated compounds have been
detected in both soil and groundwater. Their occurrence in the Central Fill Area is described below.

2.1.1 Soil

Numerous test pits, soil borings, CPT/HP, and monitoring wells have been used to assess
the sources and types of contamination in the soil and groundwater of the Central Fill Area. The
results of the investigations show that the organic compounds detected in soils consist of chlorinated
VOCs and total petroleum hydrocarbons (TPH) and that petroleum hydrocarbons are primarily
associated with fill materials. Concentrations of hydrocarbons in soils range from several hundred
to 76,000 milligrams per kilogram (mg/kg) at depths from two to ten feet below ground surface (bgs)
with minor amounts of TPH in the ten- to fifteen-foot depth range.

Aromatic compounds acetone, toluene, and xylene have also been detected in soil samples.
Acetone was detected at a concentration of .18 mg/kg at a maximum depth of 20 feet bgs, toluene
was detected at a concentration of 14.0 mg/kg at a depth of 12.5 feet bgs and at 0.015 mg/kg at a
maximum depth of 20 feet bgs (Dames & Moore, 1991a). Xylene was detected at a concentration
of 14.0 mg/kg at a depth of 12.5 feet bgs.

A tota] of 26 soil gas samples were collected from 19 locations in the Central Fill Area for
the Addendum RI/FS (Dames & Moore, 1991a). Total volatile hydrocarbons (TVH), 1,1,1-
Trichloroethane (TCA), 1,1-Dichloroethene (1,1-DCE), 1,1-Dichloroethane (1,1-DCA),
Tetrachloroethene (PCE), and Trichloroethene (TCE) were measured in samples from the northern
portion of the Central Fill Area. Hydrocarbon detections were reported primarily from 0 to 5 feet
/
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bgs, in the south central part of the Central Fill Area, and TCA and PCE were reported in shallow
soils in the southeastern part of the Central Fill Area.

Twelve additional soil gas samples were collected and analyzed in 1994 in the northern
section of the Central Fill Area. Results of the gas sampling shows measurable levels of 1,1-DCA,
TCA, TCE, PCE, and 1,1-DCE. '1,,1-DCA was detected at concentrations as high as 29 ug/l, TCA
up to 64 pg/l, and 1,1 DCE up to 4.5 pg/l. PCE concentrations were detected as high as 33 pg/l
and TCE was found at 7.3 pg/l (Hydro Geo Chem, Inc. 1994).

Soil samples were also collected and analyzed for NH,-N, NO;-N, 'orthophosphate-'P,
moisture, pH, methanotroph population, and total heterotrophic bacteria. The inorganic forms of
nitrogen ranged from 4 to 7 ppm while phosphorus was found at 0.2 ppm. The pH was found to
be approximately 7.7 and the soil moisture approximately 40% (40 gH?0/100g soil (40% dry weight
basis)). The methanotrophic population was found to vary between 170 and 1700 Colony Forming
Units (CFU)/g soil by the most probable number technique (Page, et al, 1982). The total soil
bacteria population or total heterotrophic plate count varied from 3,000 to 460,000 CFU/g soil.

2.1.2 Groundwater

Groundwater investigations were performed in the Central Fill Area from 1990 to 1993 using
in-situ sampling techniques. Groundwater samples were collected from eight locations in the Central
Fill Area in October 1991. Results reported for the in-situ samples showed 1,1-DCA and 1,1-DCE
in concentrations exceeding the maximum contaminant levels (MCLs) for groundwater of 5 and 6
pg/L, respectively. TCE was present in groundwater samples at concentrations less than its MCL
(Sug/L). Ongoing groundwater monitoring has identified that 1,1-DCE is the most widely distributed
VOC in groundwater and has been detected in groundwater samples collected from the Central Fill
Area and off-site wells located southeast of-the site. |

The potential source area of chlorinated VOCs in groundwater for operable unit GW-1
appears to be just south of monitoring well MW-2 in the Central Fill Area. Examination of a 1953

aerial photograph indicates the presence of a former surface impoundment just south of MW-2. This
feature could potentially be the source of chlorinated VOCs in groundwater, '
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2.2 OIL HOUSE AREA

In the Oil House Area, petroleum hydrocarbons have been detected in soil samples at
concentrations ranging from 367 to 11,300 mg(kg. Petroleum hydrocarbon concentrations generally

" appear to decrease with depth.

In previous investigations, nine soil gas samples were collected from six locations in the
vicinity of the Oil House Area (Dames & Moore, 1991a). Analytical results for these samples are

summarized as follows:

Benzene was not detected in any of the soil gas samples collected in the Oil House Area.
However, benzene was detected in soil sampling locations, immediately adjacent to the Oil

House Area;

TVHs were detected in four soil gas samples at concentrations ranging from 4 ug/L to 496

- ug/L;

Carbon Tetrachloride (CCL,) was detected at low levels in three soil gas samples; however,
it was also detected in ambient air; and '

1,1,1-TCA was detected in one soil sample analyzed.
Though benzene has not been detected in soil gas or soil samples, it has been found in

groundwater samples collected from wells in the area. To date, analytical results of groundwater
samples indicate that aromatic hydrocarbons (benzene, toluene, ethylbenzene, and xylene) are

restricted to the Oil House Area and have not migrated off-site.
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‘3.0 TECHNICAL FEASIBILITY

Section 3.0 presents a brief discussion of SVE and ISB using methanoirophic degradation
processes and to their applicability to the site.

3.1 SOIL VAPOR EXTRACTION (SVE) THEORY

~ SVE is an in-situ method for remediation of soils impacted with volatile organic compounds
(VOCs). It involves enhancing air flow in the subsurface, allowing VOCs to volatilize. The volatile
VOCs are then collected from the subsurface and conveyed aboveground where they are treated.
In its simplest form, a SVE system consists of the following main components:

1) Vapor extraction wells
2@ Vacuum blower
3) Collection piping/headers
) Vapor treatment unit (Granular Activated Carbon - GAC)

Either vapor extraction wells or groundwater monitoring/recovery wells can be used in an
SVE system. Groundwater monitoring/recovery wells can be used if they are screened into the
affected area of the vadose zone. Vapor extraction wells are constructed in a manner similar to
groundwater monitoring/recovery wells, but are generally screened only in the vadose zone. A
vacuum is applied to these wells by means of a vacuum blower, inducing air flow in the subsurface.
The flow of air through the contaminated soil causes the VOCs to volatilize into the gas phase. The
volatilized VOCs flow towards the vapof extraction wells, and are then conveyed to the above
ground treatment unit using the vacuum blower. The air flow induced by the SVE system may also
enhance the growth of in-situ bacteria which may also be effective in biodegrading the in-situ
hydrocarbons. ' '

SVE has been successfully used to remediate numerous sites impacted with. VOCs. The most
common application of SVE has been to sites impacted by gasoline hydrocarbons such as benzene,
toluene, xylenes and ethylbenzene. SVE has also been used to remediate sites impacted by
chlorinated hydrocarbons. One of the most important advantages of SVE is that it is an in-situ,
unobtrusive technology. .
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3.2 APPLICABILITY OF SVE AT THE SITE

The factors affecting the successful application of SVE to a given site can be divided into two
general categories: contaminant properties and soil properties. SVE is most amenable to compounds
that are volatile. Volatility is usually measured in terms of vapor pressure.. The minimum vapor
pressure for SVE to be feasible is 0.5 mm Hg (EPA, 1991). The feasibility of SVE is also
dependent upon soil properties at the site, such as permeability, moisture content, and grain size.
Coarse soils have air permeabilities greater than 10'° cm? and are most amenable to SVE (EPA,
1991). High moisture content adversely affects SVE efficiency by restricting air movement.
Presence of organic matter also affects SVE, since VOCs tend to be sorbed onto organic matter,
thereby limiting volatilization. o

The site investigative data available to date suggest that SVE is a very feasible option for
vadose zone remediation at the site. This initial assessment is based on the following reasons:

¢)) The contaminants of concern are chlorinated solvents and aromatic hydrocarbons,
which are volatile, and therefore amenable to SVE.

) Soils are primarily silty sands to a depth of 35 feet, and gravelly sand below 35 feet
bgs. The permeability of the silty sand is expected to be high enough to allow for
effective SVE (Dames & Moore, A1994).

3) The average soil moisture content of 40% is not expected to prohibit soil gas
movement. '

)] Total organic carbon concentrations in five soil samples collected from the Central
Fill Area ranged from 204 mg/kg to 3,190 mg/kg and is not expected to adsorb
contaminants and excessively limit volatilization.

3.3 IN-SITU BIOREMEDIATION (ISB) THEORY

According to McCarty (1989), methanotrophic bacteria, utilizing methane for energy and
growth, will produce methanemonooxygenase, an enzyme used to cometabolize chlorinated aliphatic
hydrocarbons such as those found at the site. The compounds effected by this transformation include
PCE, TCE, TCA, DCA, and DCE. The compounds resulting from the transformation are unstable
in water and hydrolyze to a variety of products, including glyoxylic and dichloroacetic acids. These,
in turn, can be readily oxidized to carbon dioxide, water, and inorganic end-products by a variety
of heterotrophic bacteria present in the soils. |
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In-situ bioremediation requires the modification of the physical, chemical, and biological
characteristics of the contaminated subsurface environment and the nature and distribution of
contaminants. In the absence of bioremediation, grOun_ciwatet' flowing through the subsurface would
displace the contaminated groundwater. The cointamin.ants sorbed to the aquifer solids would begin
to desorb into the groundwater continuing to serve as source of contamination. Continuous
extraction of the contaminated groundwater could remove the contaminants. Over time, most of the
contaminants would desorb and the aquifer would be restored.

With bioremediation, biodegradation of the contaminants could occur simultaneously with
groundwater pumping and treatment. Air and methane are injected into the groundwater upgradient
of the contamination. The methane and oxygen stimulate the growth of methanotrophic bacteria.
This bacteria attaches itself to the soil matrix. Specific enzymes produced by the methanotrophs
catalyze the aliphatic hydrocarbons to molecules easily broken down by other bacteria. The process
where a compound is chemically altered into a form which is then metabolized by other organisms
is called cometabolism. |

ISB has been successfully implemented at sites contaminated with chlorinated organic solvents
such as those found at the site. If successful, the implementation of ISB can reduce groundwater
remediation time and overall cost of remediation. According to laboratory and field tests, the
treatment time can be reduced by 50% compared to conventional treatment without in-situ
biodegradation (McCarty, 1989). ‘ ‘ N

3.4 APPLICABILITY OF ISB AT THE SITE

The factors affecting the successful application of ISB to a given site can be divided into two
general categories: presence of heterotrophic and methanotrophic bacteria in the subsurface material
and physical properties of the groundwater formation to transport the gases.

The site investigation data (Dames & Modre, 1994) suggests the feasibility of the
implementation of an ISB system based on the following reasons: '

(1) Heterotrophic bacteria soil 'counts were found to be present in populations from
3.0 X 10° CFU/g soil to 4.6 X 10° CFU/g soil. Methanotrophic populations were
found to be between 1.7 X 10?2 and 1.7 x 10* CFU/g of soil;

Moisture content, pH, and the nutrient levels are all favorable for the growth of the
methanotrophic population; and
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This composition should allow the movement of

water and gases required for the effective transport of gases for use by the

methanotrophic bacteria.
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4.0 TECHNICAL APPROACH

The proposed pilot test program is designed to demonstréte the degree of effectiveness of
remediating the soils and groundwater through two mechanisms: SVE and ISB. It is known that
the chlorinated aliphatic hydrocarbons are volatile and can be removed effectively from the soil by
SVE. These chemicals are also susceptible to degradation in the presence of methanotrophic
bacteria. Literature shows that the groundwater treatment time could expected to be reduced in half
using ISB with methanotrophs in comparison to conventional pump-and-treat (McCarty, 1989).
Using these concepts, the SVE/ISB will be operated to estimate the degree of removal of the
constituents through the following mechanisms:

Physical volatilization or air stripping of the constituents in the soil, followed by
vacuum extraction for treatment; and

Methanotrophic degradation in the groundwater, followed by extraction and removal
of by-products. ‘ '

4.1 PILOT TEST PROCEDURES

To evaluate the performance of SVE/ISB, the pilot tests will include the following three

steps:
Step 1 — SVE Pilot Test (using VE-1, VE-2, VE-3, and VE-5);

Step 2 — ISB Pilot Test (using AS-1); and
Step 3 — ISB coupled with SVE Pilot Test.

4.1.1 SVE Pilot Test

The purpose of conducting an SVE pilot test is to assess 1) the vapor flow rates and vapor
concentrations from the three vapor extraction wells; 2) the effective zone of vacuum influence under
various vacuum pressures from the extraction wells; and 3) the substrate permeability. Section 5.0
describes the means by which these parameters will be evaluated.

The SVE pilot test will be performed as follows:

1) A maximum vacuum pressure (approximately 10 in Hg) will be applied to the
extraction wells for (VE-1, VE-2, and VE-3) approximately six hours or until the
vacuum pressure stabilizes. The corresponding vacuum pressures in the monitoring
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wells (MP-1, MP-2, and any unusedvvapor extraction wells) will be recorded at
15-minute intervals until the vacuum pressures stabilize.

VOC vapor concentrations in the extracted gases and treated air from the GAC
vessels will be monitored from VOCs using a PID analyzer (with an 11.3 eV lamp)
at 15-minute intervals. CO,, O,, and methane concentrations in the extracted gas will
also be monitored at 15-minute intervals using a portable infrared analyzer.

o s < e el et palos o Ao oo e e < a2

Air samples from the extracted gases (prior to GAC treatment) will be collected at

- zero, two, four, and six hours after initiating the vacuum extraction. The air samples
will be analyzed for VOCs (by EPA Methods 8010 and 8020) and CO,, O,, and
methane (by ASTM 3416). _

Following the completion of the maximum vacuum pressure field test (Step Nos. 1,
2, and 3 above), the vacuum pressure established in Step No. 1 will be reduced by
50 percent and applied for approximately six hours or until the vacuum pressure
stabilizes. The corresponding vacuum pressures in the monitoring wells will be
recorded at 10 minute intervals.

i o bt e s bbb g e e e e e

Steps 1 through 4 will be performed at VE-1, VE-2, and VE-3, consecutively.

Steps 1 through 4 will be repeated at well VE-5 in the Oil House Area using well
MW-4 as a monitoring point. :

4.1.2 ISB Pilot Test

The purpose of conducting the ISB pilot fest is to assess the viability of ISB in remediating
groundwater. The assessment is conducted by collecting data on air injection pressures, volumetric
air injection rates, and radius of pressure influence in terms of pressure and dissolved oxygen without
the SVE wells operating. Section 5.0 describes the means by which these parameters will be

evaluated.

The ISB pilot test will be performed as follows:

1) Prior to initiating the ISB test, air (soil gas) will be collected from wells AS-1, MP-1,
and MP-2 and analyzed for VOCs using a PID. In addition, dissolved oxygen will
be measured in-situ in wells AS-1, MP-1, and MP-2.

A minimum pressure of approximately 6 psig is required to overcome the static head
above the well screen. Therefore, AS-1 will be gradually pressurized to 7 psig.
After the well has been pressurized, pressure readings in wells MP-1 and MP-2 will
be recorded manually every 10 minutes until the pressure in each has stabilized. The
air injection flow rate will also be recorded after pressure in wells MP-1 and MP-2
have stabilized. '
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3)

4)

)

6

7

Step No. 1 will be repeated.

Step No. 2 will then be repeated using an incremental increase of air injection
pressure of 3 to 5 psig. ‘ o :

Step No. 1 will be repéated.

Step No. 4 will then be repeated until an air injection pressure of approximately 20
psig is reached.

Step No. 1 will be repeated.

It is recommended that pressures higher than 20 psig not be induced in the air sparging well,
since higher pressures may fracture the bentonite seal of the well.

4.1.3 ISB Coupled with SVE Pilot Test

The purpose of conducting this task is to evaluate the effects of ISB on the effective radii of

vacuum influence, vapor extraction flow rates, and vapor concentrations from the vapor extraction
well. Section 5.0 describes the means by which these parameters will be evaluated. The test will

continue for a minimum of three days.

The ISB/SVE pilot test will be performed as follows:

1y

SAC128.06

Prior to initiating this pilot test, groundwater samples from AS-1, MP-1, and MP-2 -
will be collected. The samples will be analyzed in the field for dissolved oxygen and
analyzed for VOCs (by EPA Methods 601 and 602), methane (by ASTM 3416) and
methanotrophic bacteria (by Standard Methods 908).

The pilot test will be initiated by applying the maximum vacuum used in the SVE
field test to VE-1, the well downgradient and of nearest proximity to AS-1. When
the vacuum pressure stabilizes in MP-1 and MP-2, air will be injected into AS-1 at
the optimum injection pressure determined in Section 5.2.4. The air pressure will
then be decreased until the air injection system has no significant impact upon the
desirable radius of vacuum influence (ROVI).

The ISB/SVE pilot test will then be conducted by bleeding methane gas into the air
intake of the air compressor so that the air injected into the aquifer contains 1 percent
methane. One percent is used since it is well below the lower explosive limit (LEL)
for methane (5 percent). During the pilot test, the following parameters will be
monitored: ' :

Vacuum pressures and VOC vapor concentration (by PID) at VE-1 every 30
minutes for the first three hours and every two to eight hours thereafter.

11
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| Vacuum pressure at MP 1 and MP-2 every 30 minutes for the first three
hours and every two to eight hours thereafter.

Air samples from the extracted vapor prior to GAC treatment will be
collected at the beginning of the test and approximately every eight hours
thereafter. The air samples will be analyzed for VOCs (by EPA Methods
8010 and 8020) and CO,, O?, and methane (by ASTM 3416)..

At the end of the three days of field testing, groundwater samples from AS-1 and
MP-1 and MP-2 will be collected. The samples will be analyzed in the field for
dissolved oxygen and analyzed at fixed-base laboratories for VOCs (by EPA Methods
601 and 602), methane (by ASTM 3416) and methanotrophic bacteria (by Standard

Methods 908).
4.2 EQUIPMENT
The field test system will consist of the following:

One air sparging well (AS-1);
Four vapor extraction wells (VE-'I, VE-2, VE-3, and VE-5);
Three pressure/vacuum monitoring wells (MP-1, MP-2, and MW-4);

One vapor extraction and treatment unit consisting of one 5-hp vacuum blower
equipped with an air/water separator, in-line filter, dilution air valve, flow meter,
temperature indicators, pressure indicators, and sampling ports, and a granular
activated carbon (GAC) treatment system; and

..
I ﬂ
; l
. i
oI
i G
1
|

One air injection unit consisting of an air compressor, air diffuser, flow meter,
pressure indicator, and vent valves, and methane (natural gas) tanks with injector.
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5.0 DATA ANALYSIS AND REPORT PREPARATION

This section includes a discussion of how the data will be presented and analyzed. In
addition, an example Table of Contents for the final SVE pilot test report is included.

5.1 DATA PRESENTATION

The data obtained from the SVE pilot test will be presented in tables and graphs to enable
interpretation., The following data will be presented:

1) Vacuums and flow rates from extraction wells for each extraction run;

2) Stabilized vacuum responses in each monitoring/extraction well for each extraction
run;

) IR Graph of flow rate versus extracted vacuum;

4) Graph showing vacuum response in monitoring/extraction wells versus distance from
extraction well; the radius of influence for each extraction test shall be estimated by
graphing the line representing one percent of extraction well vacuum;

3) Calculated field permeabilities to air flow;

6) VOC removal rates for each extraction well;

)] Air injection rates for varying pressures in AS-1;

) Air injection rate for each field test with pressure constant;

9 Optimum air injection pressure found by graphing air injection pressure versus air
injection rate;

10) Plot of dissolved oxygen with distance from AS-1. This will estimate the radius of
sparging influence (ROSI);

11) Pressure in AS-1 versus pressure and DO in monitoring wells; and

12) Change in ROVI with air injection system.
5.2 DATA ANALYSIS

Field and laboratory data will be analyzed for parameters including air permeability, radius
of influence, and quantity of VOCs anticipated to be removed.
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5.2.1 Field Air Permeability

-The field air permeabilities will be calculated using the following equation (Johnson,
Kemblowski, et al., 1990): : :

o .5 X [1—(Pm/PW)2]
H "' p 1n(R,/R,?

Flow from extraction well
Screened_ interval
Viscosity of air

IE DO

Absolute vacuum at extraction well

o
g

Absolute vacuum at monitoring/recovery well
Radius of extraction well

€

Distance of monitoring/recovery well from extraction well

~ A~
8

Permeability to air flow
From this equation the permeability to air flow can be calculated for each extraction run. The

number of permeabilities calculated for each run would be equal to the number of monitoring/
extraction wells.

5.2.2 Radius of Vacuum Influence (ROVI)

The ROVI will be defined as the distance from the extraction well at which the observed
response is at least one percent of the applied vacuum. To estimate the ROVI, the vacuum responses
at each monitoring/extraction well will be normalized with the applied vacuum and plotted vs.
distance from the extraction well. From this plot, the distance at which there is a significant
response to the applied vacuum can then be estimated.

5.2.3 YOCs Removed During SVE Pilot Test
The amount of VOCs removed during the pilot test will be estimated based on the observed

flow rates and the results of the laboratory analyses. Results will be presented in terms of total
VOCs removed, and the removal rates in terms of Ib/hr.
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5.2.4 Air_Injection Rates

During field tests, the volumetric'air injection rates under various air injection pressures will
be monitored. Two analyses of the data will be performed. First, an optimum air injection pressure
will be established by graphing the air injection pressure versus the resulting air injection rate. The
point on the graph at which an incremental increase in air injection pressure does not show a
corresponding significant increase in air injection rate will be considered the optimum air injection
pressure and will be proposed for the full-scale treatment system. Second, the effect of SVE
operation upon air injection rates will be determined by comparing the air injection rates with the
SVE in operation versus air injection rates found during the tests conducted under Section 4.1.2

“(without SVE in operation).

5.2.5 Radius of Sparging Influence

The extent of sparging influence will be estimated for each injection pressure by measuring
dissolved oxygen concentrations at the mdnitoring-wells during the field tests. The radius of
sparging influence (ROSI) is défined as the radial distance from the air sparging well that has
dissolved oxygen concentrations for effe_cti\)e air stripping or aerobic biodegradation of contaminants
when pressure is applied to the air sparging well. For this program, it is assumed that adequate
dissolved air concentrations exist for effective removal of contaminants at points where the measured
dissolved oxygen concentrations are 0.5 mg/L above background concentrations. ‘Therefore, in order
to establish the ROSI, a plot of dissolved oxygen concentrations (above background) in the
monitoring wells versus distance from the air sparging well will be constructed. The distance at
which the dissolved oxygen concentration is equal to 0.5 mg/L above background on the plot will

be considered the ROSI. ‘

5.2.6 Effect of Air Injection on Radius of Vacuum Influence

It is not known what impact, if any, the operation of the air injection system will have on

the radius of vacuum influence. This will be evaluated during the field tests by comparing the ROVI

achieved during the SVE field test with the ROVI achieved during the air injection test.
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5.3 OUTLINE OF PILOT TEST REPORT

Upon completion of the pilot tests, Dames & Moore will prepare a report for submittal to
the DTSC. The report is expected to, ConSlSt of the followmg

1.0  INTRODUCTION

2.0 BACKGROUND

3.0 TECHNICAL APPROACH

4.0 PROCEDURES

5.0 DATA ANALYSIS AND INTERPRETATION

6.0  FEASIBILITY OF IMPLEMENTING SVE OR ISB
7.0 SUMMARY AND CONCLUSIONS '

8.0 SCHEDULE FOR IMPLEMENTATION
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6.0 PERMITTING

No permitting is required for the duration of the pilot tests since the tests should take under
5 working days to complete. However, a-week before the tests, the Sacramento Metropolitan Air
Quality Management District (SMAQMD) requires a Notification of Intent which will include the
pilot test plan, location, time, daté, and duration, purpose, emission control device, and emissions

monitoring method (Loni Adams, 1994).
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7.0 SCHEDULE

~

Work will begin within five days of approval by the DTSC of the Work Plan. It is
anticipated that the field work will require approximately two weeks to complete. Data interpretation
and report preparation are scheduled to be completed approximately four weeks following completion
of the field work and receipt of the analytical data.

Description Week 1 | Week 2

Pilot Test Construction | "e——

SVE Field Test
ISB Field Test

ISB Coupled w/SVE
Field Test

Data Analysis and
Report Preparation
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