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DRAFT

BIOVENTING PILOT TEST WORK PLAN FOR
SPILL SITE NO. 1, BUILDING 457 AREA, AND UST 702
EAKER AIR FORCE BASE
BLYTHEVILLE, ARKANSAS

1.0 INTRODUCTION

This work plan presents the scope of a multiphase bioventing pilot test for in situ
treatment of fuel-contaminated soils at Spill Site No. 1, Building 457 Area, and
underground storage tank (UST) 702, at Eaker Air Force Base (AFB) (the Base), near
the city of Blytheville, Arkansas. The pilot test will be performed by Parsons
Engineering Science, Inc. (Parsons ES) [formerly Engineering-Science, Inc. (ES)].
The primary objectives of the proposed pilot tests are: 1) to assess the potential for
supplying oxygen throughout the contaminated soil interval; 2) to determine the rate at
which indigenous microorganisms will degrade fuel when supplied with oxygen-rich
soil gas; 3) to evaluate the potential for sustaining these rates of biodegradation until
fuel contamination is remediated to concentrations below regulatory standards; and 4)
to determine design parameters, such as well spacing and flow rates, for full-scale
bioventing system design.

The pilot tests will be conducted in three phases. The initial phase will consist of
investigative drilling with a Geoprobe truck-mounted direct-push sampling rig, soil
sampling, and vapor monitoring point (MP) installation at each site. Up to five vapor
MPs will be installed with the Geoprobe rig at each site. The second phase will
consist of construction of up to two air injection vent wells (VWs), and conducting an
in situ respiration test and an air permeability test at each site. Existing groundwater
monitoring wells may be used as VWs or additional vapor MPs if their screens extend
above the saturated zone. Proposed VW and MP boring locations will be sampled and
field screened for volatile organic compounds (VOCs) (using a photoionization detector
[PID] and a total volatile hydrocarbon analyzer [TVHA]), prior to the final installation.
This initial testing is expected to take approximately 3 weeks. During the last phase,
the bioventing systems will be operated and monitored for a 1-year period. At the end
of this period, soil gas sampling and respiration testing will be performed to determine
the level of cleanup achieved after 1 year of treatment.

An initial pilot test results report will be prepared following completion of the initial
phase of testing. This report will summarize the test results and make specific
recommendations for continued system operation and/or expansion at each site. If the
initial phase of testing proves bioventing to be an effective means of remediating soil
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contamination, pilot test data will be used to prepare a conceptual full-scale system
design and cost estimate, and to estimate the time required for site cleanup. At the end
of the 1-year testing phase, a letter report will be prepared to summarize long-term
testing results. Additional background information on the development and recent
success of bioventing technology is presented in the protocol document entitled Test
Plan and Technical Protocol for a Field Treatability Test for Bioventing (Hinchee et
al., 1992). This protocol document will serve as the primary reference for pilot test
well designs and the detailed procedures to be used during the tests.

This work plan was developed following discussions among representatives from the
Air Force Center for Environmental Excellence (AFCEE), Eaker Air Force Base
Conversion Agency (AFBCA), and Parsons ES at a meeting held at the Base on
November 16, 1995, the statement of work (SOW) for this project (US Air Force,
1994), and on a review of existing site characterization data. All the field work will
follow the health and safety procedures presented in the program Health and Safety
Plan for Extended Bioventing (Parsons ES, 1995), and the site-specific addendum to
the program Health and Safety Plan. This work plan was prepared for AFCEE and
AFBCA.

2.0 SITE DESCRIPTION
2.1 Spill Site No. 1
2.1.1 Site Location and History

Spill Site No. 1 is located near former Pumphouse No. 4 (Building 1020), between
Pumphouse No. 2 (Building 1235) and the southeastern terminus of the flight apron.
The site location relative to the Base is shown on Figure 2.1. Four 50,000-gallon
underground storage tanks (USTs) containing jet propulsion fuel grade 4 (JP-4) were
formerly located northeast and northwest of Pumphouse No. 4. The site layout is
shown in Figure 2.2. Ten-inch and 6-inch pipelines were used to transfer fuel from the
four tanks to the aircraft fueling hydrants on the flight apron. Pressure testing of the
fuel hydrant system, performed in 1973, indicated the presence of a leak in the 6-inch
fuel line, northwest of Pumphouse No. 4 (HNUS, 1994). During the subsequent
pipeline repair, petroleum-contaminated soils were observed in the shallow excavation.
The time-frame and amount of fuel released are unknown. The site is currently vacant
and inactive.

2.1.2 Site Geology and Hydrology

Because bioventing technology is applied to unsaturated soils, this section will only
discuss soils above the shallow aquifer. Subsurface soils at Spill Site No. 1 primarily
consist of silty clay materials with interbedded sandy lenses to a depth of
approximately 10.5 feet below ground surface (bgs). The proposed bioventing site is
covered with grass. Groundwater was encountered at a depth of approximately 10 to
13 feet bgs during September 1995; however, seasonal fluctuations vary (HNUS,
1995a).

022/726876/163. WW6
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2.1.3 Site Contaminants

The primary contaminants at this site are JP-4 petroleum hydrocarbons, which have
been detected in the soils. The source of the fuel contamination was the leaking
transfer pipeline. The highest concentrations of petroleum hydrocarbons in soils are
found west, north, and northwest of Pumphouse No. 4 (Building 1020). The highest
concentrations of organic compounds were found in “smear zone” soils near the water
table in boreholes SB204, SB207, and SB208 (Figure 2.2). Total petroleum
hydrocarbons (TPH) were detected at 9,500 milligrams per kilogram (mg/kg), and total
benzene, toluene, ethylbenzene, and xylenes (BTEX) were detected at 295.2 mg/kg in
soil boring SB208 at a depth of 9 feet bgs (HNUS, 1994). Soil borehole SB204
contained 5,200 mg/kg of TPH and no BTEX at a depth of 6 to 7 feet bgs. Vadose
zone soil contamination appears to be confined to the area between and adjacent to soil
borings SB209 (north), and SB211 (west), monitoring well MW202 (south), and former
Pumphouse No. 4 (Building 1020). The extent of contaminant migration in the smear
zone along the water table may have been limited by site conditions (i.e., natural
attenuation, low permeability aquifer), because TPH and BTEX compounds were not
detected in significant concentrations downgradient from the site (wells MW205,
MW206, and MW207) (HNUS, 1994).

Parsons ES conducted an initial soil gas survey of existing monitoring wells at Spill
Site No. 1 in November 1995. Table 2.1 presents the results of the soil gas survey.
Low oxygen concentrations measured at monitoring wells MW203 and MW207
indicate that without the benefit of air injection, natural biodegradation of JP-4
compounds may be limited. Additionally, monitoring well MW211 had a total volatile
petroleum hydrocarbon (TVH) concentration of greater than 10,000 parts per million,
volume per volume (ppmv). MW?211 is screened partially across clean soils so high
levels of oxygen in the soil gas is not surprising (Table 2.1). This survey confirmed
that aerobic fuel biodegradation is occurring in contaminated soils, and that bioventing
may be a feasible remediation technology at this site.

2.2 Building 457 Area
2.2.1 Site Location and History

Building 457 is located west of Spill Site No. 1 (Figure 2.1), and was formerly used
as a fuel cell maintenance and repair shop (US Air Force, 1995). A 20,074-gallon
steel UST used to store fuel oil, located at the northwest corner Building 457, was
removed in August 1994 (US Air Force, 1995). The site layout is shown in Figure
2.3. Analytical results of soil samples taken from the sidewalls of the excavation pit
indicated that all contaminated soil had not been removed (US Air Force, 1995). The
excavated soil is being landfarmed on base. The excavation was backfilled with treated
soil from the landfarm (Looney, 1996).

UST Area 410 is located approximately 200 feet southwest of Building 457, near the
above-mentioned tank site. In the 1940s, 12 25,000-gallon USTs were installed and
used for aviation fuel storage until the mid-1950s (Figure 2.3). Four of the tanks were
removed in 1988, and the other eight were removed in November, 1995 (Looney,

5
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TABLE 2.1

INITIAL SOIL GAS CHEMISTRY

SPILL SITE NO. 1

EAKER AFB, ARKANSAS

Sample Screen 0, CO, Field
Location Depth (%) (%) TVH

(feet bgs) ¥ (ppmv)"”
MW201 7-22 9.1 8.0 1,000
MW202 6.6-21.6 8.5 43 4,800
MW203 6-21 42 11.2 >10,000
MW204 NA ¢ 19.8 1.6 150
MWwW207 11.6-21.6 0.0 12.0 6,000
MWwW211 9-19 18.9 23 >10,000

@  bgs = below ground surface.

b/

volume.
cf

022/726876/160.WW6

NA = not available.

Total volatile hydrocarbon field screening results reported in parts per million, volume per
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1996). Approximately 4,500 cubic yards of contaminated soil was excavated and is
being treated at a Base soil landfarm; however, some smear zone contamination above
state soil cleanup levels for TPH is anticipated. The excavation pit was backfilled with
treated soil from the landfarm (Looney, 1996).

2.2.2 Site Geology and Hydrology

Subsurface soils at the Building 457 Area are similar to those at Spill Site No. 1;
primarily consisting of silty clay materials with interbedded sandy lenses to a depth of
12 feet bgs. Groundwater is encountered at a depth of approximately 3.5 to 9.5 feet

bgs, and flows to the northwest or southwest, depending on seasonal variations
(HNUS, 1995a).

2.2.3 Site Contaminants

The primary contaminants near Building 457 are petroleum hydrocarbons, which
have been detected in the soils and groundwater. The sources of vadose zone
contamination near Building 457 and Area 410 were UST leaks at the respective areas.
The highest concentrations of organics at the Building 457 UST site were found in
samples collected at the south and east excavation walls. TPH were detected at
concentrations of 1,400 mg/kg and 4,700 mg/kg at a depth of 12 feet bgs at the east
and south locations, respectively. TPH analytical results from samples from the north
and west excavation walls were non-detects (US Air Force, 1995). Based on soil
headspace readings and analytical results from the monitoring wells, it appears that
vadose zone soil contamination is confined to the area immediately adjacent to the tank
excavation.

Parsons ES conducted an initial soil gas survey of existing monitoring wells at the
Building 457 tank site. Table 2.2 presents the results of the soil gas survey. Low
oxygen concentrations measured at monitoring wells TW1501 and TW1503 (Figure
2.3) indicate that without the benefit of air injection, natural biodegradation of fuel
compounds may be limited. The majority of petroleum hydrocarbon contamination at
the site appears to be in the smear zone.

Most of the contaminated soils at the 410 Area have been excavated. A soil gas
survey conducted in 1995 for HNUS indicates that soils upgradient from the excavation
are relatively clean; however, because the survey did not encompass the downgradient
(northwest) side, site conditions are not fully characterized. During bioventing
activities at the Building 457 UST site, a soil gas survey will be conducted at
monitoring wells MW1201, MW1202, and MW1203 at the 410 Area (Figure 2.3) to
determine if oxygen levels are sufficient to sustain microbial activity. Should 410 Area
site conditions require bioventing, the pilot test system at Building 457 UST site may
be expanded to include the 410 Area.

022/726876/163. WW6




TABLE 2.2
INITIAL SOIL GAS CHEMISTRY
BUILDING 457 AREA
EAKER AFB, ARKANSAS
Sample Screen 0, CO; Field
Location Depth (%) (%) TVH
(feet bgs) ¥ (ppmv)"”
TW1501 6-16 3.0 103 70
TW1502 8-18 9.5 73 94
TW1503 5.5-15.5 2.0 7.1 960
TW1504 5.5-15.5 7.9 59 140

4  bgs = below ground surface.
b/

volume,

022/726876/161 . WW6

Total volatile hydrocarbon field screening results reported in parts per million, volume per
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2.3 UST 702
2.3.1 Site Location and History

Former UST 702 was located adjacent to Building 702 in the west central portion of
the Base (Figure 2.1). The site layout is shown in Figure 2.4. The former 2,010-
gallon tank, used to store fuel oil that was used for heating Building 702, was removed
in June 1994. Although the tank was over excavated, tank removal soil sampling
results confirmed that not all contaminated soil had been removed from the site (US Air
Force, 1995). The excavation has since been backfilled with treated soil from the
onsite landfarm (Looney, 1996). The site is currently vacant and inactive.

2.3.2 Site Geology and Hydrology

Subsurface soils near former UST 702 primarily consist of silt and sand from
ground surface to 12 feet bgs, and silty clay materials at a depth of 12 to 16 feet bgs.
Groundwater was encountered at a depth of approximately 8 to 9 feet bgs during
September 1995 (HNUS, 1995b).

2.3.3 Site Contaminants

The primary contaminants at this site are petroleum hydrocarbons, which have been
detected in the soils. Soil samples collected during the tank removal activities indicate
that the highest concentrations of petroleum hydrocarbons in soils were detected at the
southern edge of the tank excavation. TPH were detected at the south wall (12,000
mg/kg), east wall (6,100 mg/kg), and west wall (3,100 mg/kg) at a depth of 17 feet bgs
(US Air Force, 1995). The majority of petroleum hydrocarbon contamination at the
site appears to be in the smear zone. Soil sample analytical results from samples
collected during the monitoring well installation, indicate that the extent of
contamination is limited to the area adjacent to the former tank excavation (HNUS,
1995b). No BTEX samples have been collected to date.

Parsons ES conducted an initial soil gas survey of existing monitoring wells at the
UST 702 site. Table 2.3 presents the results of the soil gas survey. Low oxygen
concentrations measured at monitoring well TW1601 (Figure 2.4) indicate that without
the benefit of air injection, natural biodegradation of fuel hydrocarbons may be limited.

3.0 PILOT TEST ACTIVITIES

The purpose of this section is to describe the pilot test activities proposed for Spill
Site No. 1, Building 457 Area, and UST 702. The proposed locations and construction
details for the VWs and vapor MPs are discussed. Where appropriate, an existing
monitoring well may be used as a VW. Existing monitoring wells that are installed in
clean soils will be used as background MPs. Soil and soil gas sampling procedures and
the blower configuration that will be used to inject air (oxygen) into contaminated soils
also are discussed in this section. Finally, a brief description of the pilot test
procedures is provided.

11
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TABLE 2.3
INITIAL SOIL GAS CHEMISTRY
UST 702
EAKER AFB, ARKANSAS

Sample Screen 0, CO, Field
Location Depth (%) (%) TVH

(feet bgs) ¥ (ppmv) "
TW1601 6-16 1.1 11.0 88
TW1602 6-16 20.7 0.4 40
TW1603 6-16 20.8 0.05 0
TW1604 6-16 20.8 0.05 3

o/ bgs = below ground surface.

b/

volume.

022/726876/162.WW6
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Total volatile hydrocarbon field screening results reported in parts per million, volume per .




The bioventing technology is intended to remediate contamination only in the
unsaturated zone. Therefore, pilot test activities will be confined mainly to unsaturated
soils. Prior to installation of the VWs and vapor MPs at each site, the anticipated VW
and MP borehole locations will be presampled with a Geoprobe truck-mounted
hydraulic direct-push rig. The locations will be sampled continuously from
approximately 3 feet bgs to 1 foot below the groundwater surface and screened for
VOCs with a PID and a THVA. Before abandoning the Geoprobe boreholes, the site
engineer will identify the boreholes to be used as vapor MPs. Typically, multiple-
depth vapor MPs are preferred; however, considering the shallow groundwater table at
Eaker AFB, only smgle depth vapor MPs may be installed in most cases. The MPs
will be mstalled in select Geoprobe boreholes, within the most contaminated
unsaturated interval as indicated by field screening for VOCs. If subsequent soil gas
sampling of the newly installed MPs at Building 457 Area and UST 702 reveals
sufficient oxygen concentrations (>15%) in native soils adjacent to the excavation,
then a VW will be installed in the center of the tank excavation. If significant vadose
zone petroleum contamination is encountered in native soils adjacent to the excavation,
conceptually, a vent well(s) will be installed approximately 10 to 15 feet from the
excavation. Additionally, selected existing monitoring wells that are not used as VWs
will be used as vapor MPs. No dewatering will take place during the pilot tests.

3.1 Test Design for Spill Site No. 1

A general description of criteria for siting VWs and vapor MPs is included in the
protocol document (Hinchee ef al., 1992). Figure 3.1 illustrates the proposed locations
of the three VWs (including two existing monitoring wells to be used as VWs) and five
MPs at Spill Site No.1. Review of the construction details of the existing groundwater
monitoring wells (Appendix A) indicated that monitoring wells MW203 and MW211
are suitable for use as VWs or as vapor MPs. Conceptually, it is anticipated that air
will be injected into monitoring wells MW203 and MW211, and the one proposed
additional VW. The final location of the additional VW may vary slightly from the
proposed location shown on Figure 3.1 if significant fuel contamination is not observed
in the Geoprobe borehole. Soils in this area are TPH-contaminated and oxygen-
depleted (< 2 percent), and biological activity should, therefore, be stimulated by
oxygen-rich soil gas ventilation during pilot test operations.

Because of the low-permeability soils in fuel-contaminated regions, fine-grained
soils near the surface (which reduce airflow to the surface), and Parsons ES’s
experience with similar soil types, the potential radius of venting influence around the
VWs is expected to be 30 feet. Five vapor MPs (MPA, MPB, MPC, MPD, and MPE)
will be located within a 30-foot radius of the VWs (Figure 3.1).

3.1.1 Vent Well Installation

The additional VW will be constructed of 4-inch-diameter Schedule 40 polyvinyl
chloride (PVC) casing, with an estimated 10-foot interval of 0.04-inch slotted screen
set at 5 to 15 feet bgs. Flush-threaded PVC casing and screen with no organic solvents
or glues will be used. The filter pack will be clean, well-rounded silica sand with a 6-9
grain size, which will be placed in the annular space to 1 foot above the screened
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interval. A 2.5-foot-thick bentonite seal will be placed directly over the filter pack to
produce an air-tight seal above the screened interval. The bentonite seal, consisting of
granular bentonite, will be placed in 6-inch layers, with each layer hydrated in place
with potable water prior to the addition of subsequent layers. A complete seal is
critical to prevent injected air from short-circuiting to the surface during the bioventing
test. The VW annulus will be filled with a cement/bentonite slurry to the ground
surface. The blower will be placed directly over the VW, so a protective well box will
not be necessary. Figure 3.2 illustrates the proposed additional VW construction detail
for this site.

3.1.2 Monitoring Point Installations

A typical multi-depth vapor MP installation for this site is shown in Figure 3.3. Soil
gas oxygen, carbon dioxide, and total volatile hydrocarbon (TVH) concentrations will
be monitored at depths of approximately 6 feet and/or 9 feet bgs at each location. Soil
temperature will be monitored using a thermocouple installed at the deep screened
interval of MPA. Multi-depth monitoring will confirm that the entire soil profile is
receiving oxygen, and fuel biodegradation rates can be measured at the two depths. If
contamination is limited to the smear zone, only one MP interval will be installed at
each location in the contaminated interval.

Each MP will be constructed with one or two vapor probes placed within a 6-9 silica
sand pack, separated by bentonite seals. Each vapor probe, constructed of 6-inch-long,
0.25-inch, outside-diameter (OD) stainless steel screen implant attached to 0.5-inch-
OD, high density polyethylene (HDPE) tubing that extends to the ground surface. The
top of each 0.5-inch HDPE riser will be completed with a 3/8-inch needle valve. The
screens will be placed within a 1-foot layer of 6-9 silica sand. The annular space
between the screened MP intervals and the ground surface will be sealed with bentonite
to isolate the monitoring interval. The bentonite seals will consist of granular bentonite
hydrated in place. The bentonite will be placed in 6-inch layers and hydrated with
potable water prior to placement of subsequent layers to ensure complete saturation of
the bentonite. Additional details on VW and MP construction are presented in Section
4 of the protocol document.

3.2 Test Design for Building 457 Area

The former UST area immediately west of Building 457 is the proposed bioventing
pilot test area (Figure 2.2); however, if significant vadose zone contamination (to a
depth of approximately 9.5 feet bgs) is discovered in 410 Area during Geoprobe
investigative drilling and soil gas sampling, an additional VW and MPs may be
installed, and the Building 457 Area blower system may be expanded to treat the 410
Area. Figure 3.4 illustrates the proposed VW location to be drilled at Building 457
Area, and proposed Geoprobe locations to be screened for siting prospective locations
for MPs or additional VWs. Review of the construction details of the existing
groundwater monitoring wells (Appendix A) indicates that monitoring wells MW1201
and MW1202 are suitable for use as VWs, or as additional vapor MPs. The final
location of the proposed VW to be installed near Building 457 may vary slightly from
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the proposed location shogwn on Figure 3.4 if significant fuel contamination is not
observed in the Geoprobe borehole. If contamination is observed to extend no more
than approximately 7 feet outside the former excavation, then the VW will be installed
in the center of the excavation.

Because of the low-permeability soils in fuel-contaminated regions, fine-grained soils
near the surface (which reduce airflow to the surface), and Parsons ES’s experience
with similar soil types, the potential radius of venting influence around the VW is
expected to be 30 feet. Conceptually, up to two VWSs and five MPs may be 1nstalled at
Building 457 Area; at least two MPs will be located within a 30-foot radius of the
proposed VW (Figure 3.4).

3.2.1 Vent Well Installation

The additional VW(s) will be constructed of 4-inch-diameter Schedule 40 PVC with an
estimated 10-foot interval of 0.04-inch slotted screen set at 4 to 14 feet bgs. Flush-
threaded PVC casing and screen with no organic solvents or glues will be used. The
filter pack will be clean, well-rounded silica sand with a 6-9 grain size which will be
placed in the annular space to 1 foot above the screened interval. A 3-foot-thick
bentonite seal will be placed directly over the filter pack to produce an air-tight seal
above the screened interval. The bentonite seal, consisting of granular bentonite, will
be placed in 6-inch layers, with each layer hydrated in place with potable water prior to
the addition of subsequent layers. A complete seal is critical to prevent injected air
from short-circuiting to the surface during the bioventing test. A cement/bentonite
slurry will be placed above the seal to the ground surface. The blower shed will be
placed over the VW, so a protective well box will not be necessary. Figure 3.5
illustrates the proposed VW construction detail for this site.

3.2.2 Monitoring Point Installations

" A typical multi-depth vapor MP installation for this site is shown in Figure 3.6. It
is anticipated that soil gas oxygen, carbon dioxide, and TVH concentrations will be
monitored only at a single depth interval of approximately 7.5 feet bgs at each location.
Soil temperature will be monitored usmg a thermocouple installed at one of the MPs.
Geoprobe soil samples, collected in clear polybutyrate liners, will be visually
inspected and screened for VOCs. A vapor probe will be placed only in those soil
intervals with apparent petroleum contamination, where oxygen levels are expected to
be depleted. Each MP will be constructed as described in Section 3.1.2.

3.3 Test Design for UST 702

Figure 3.7 illustrates the proposed VWs and MPs to be installed at UST 702.
Review of the construction details of the existing groundwater monitoring wells
(Appendix A) indicated that monitoring wells TW1601, TW1602, and TW1603 are
suitable for use as VWs, or as additional vapor MPs. The final locations of the two
additional proposed VWs and MPs may vary slightly from the proposed locations
shown on Figure 3.7 if 51gmﬁcant fuel contamination is not observed in the predrilled
Geoprobe borings. Soils in this area are TPH-contaminated and expected to be
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oxygen-depleted (< 2%), and biological activity should therefore be stimulated by
oxygen-rich soil gas ventilation during pilot test operations.

Because of the low-permeability soils in fuel-contaminated regions, fine-grained soils
near the surface (which reduce airflow to the surface), and Parsons ES’s experience
with similar soil types, the potential radius of venting influence around the VWs is
expected to be 30 feet. Four MPs will be located within a 30-foot radius of the VWs
(Figure 3.7).

3.3.1 Vent Well Installation

The additional VW(s) will be constructed of 4-inch-diameter Schedule 40 PVC with
an estimated 10-foot interval of 0.04-inch slotted screen set at 5 to 15 feet bgs. Flush-
threaded PVC casing and screen with no organic solvents or glues will be used. The
filter pack will be clean, well-rounded silica sand with a 6-9 grain size which will be
placed in the annular space to 1 foot above the screened interval. A 2.5-foot-thick
bentonite seal will be placed directly over the filter pack to produce an air-tight seal
above the screened interval. The bentonite seal, consisting of granular bentonite, will
be placed in 6-inch layers, with each layer hydrated in place with potable water prior to
the addition of subsequent layers. A complete seal is critical to prevent injected air
from short-circuiting to the surface during the bioventing test. The VW surface
completion will consist of 12-inch diameter, flush-mounted, protective well box
emplaced in a concrete pad. Figure 3.8 illustrates the proposed VW construction detail
for this site.

3.3.2 Monitoring Point Installations

A typical multi-depth vapor MP installation for this site is shown in Figure 3.9. It
is anticipated that soil gas oxygen, carbon dioxide, and TVH concentrations will be
monitored only at a single depth interval of approximately 8 feet bgs at each MP
location. Soil temperature will be monitored using thermocouples installed at one of
the MPs. Geoprobe soil samples, collected in clear polybutyrate liners, will be
visually inspected and screened for VOCs. A vapor probe will be placed only in those
intervals with apparent petroleum contamination, where oxygen levels are expected to
be depleted. Each MP will be constructed as described in Section 3.1.2.

3.4 Soil and Soil Gas Sampling
3.4.1 Soil Samples

Six soil samples will be collected from each pilot test area during installation of
VWs and MPs and submitted to an analytical laboratory for analysis. Sampling
procedures will follow those outlined in the protocol document. A THVA will be used
during drilling to screen split-spoon samples for intervals of significant fuel
contamination. Based on field screening results, six samples from the most highly
contaminated locations at each site will be analyzed for total extractable petroleum
hydrocarbons (TEPH) or total volatile petroleum hydrocarbons (TVPH) by EPA
Method 8015 and BTEX by EPA Method 8020. Three of these samples from each site
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also will be analyzed for soil moisture, pH, particle size, alkalinity, total iron, and
nutrients. One background sample, collected from a Geoprobe boring drilled adjacent
to the selected background monitoring well, will be analyzed for total Kjeldahl nitrogen
(TKN).

Samples for TEPH, TVPH, and BTEX analysis will be collected from Geoprobe:@
boreholes. Soil samples collected in the polybutyrate liners for TPH, BTEX, and
physical parameter analyses will be immediately trimmed, and the ends will be sealed
with aluminum foil or Teflon® fabric held in place by plastic caps. Soil samples will
be labeled following the nomenclature specified in the protocol document (Section 5),
wrapped in plastic, placed in a cooler with ice, and maintained at a temperature of
approximately 4 degrees centigrade (°C) for shipment. A chain-of-custody form will
be completed, and the cooler will be shipped to an AFCEE-approved laboratory for
analysis.

3.4.2 Soil Gas Samples

At each site, soil gas samples will be collected from nearby monitoring wells, VWs,
and MPs, and field screened for oxygen, carbon dioxide, and TVH. Soil gas samples
from six of the most contaminated locations at each site will be collected in SUMMA®
canisters in accordance with the Bioventing Field Sampling Plan (ES, 1992) and
submitted for laboratory analysis. These soil gas samples will be used to predict
potential air emissions, to determine the reduction in BTEX and TVH during the 1-year
test, and to detect any migration of these vapors from the source area.

Soil gas sample canisters will be placed in a small cooler and packed with foam
pellets to prevent excessive movement during shipment. Samples will be sent at
ambient temperature to prevent condensation of hydrocarbons. A chain-of-custody
form will be completed, and the cooler will be shipped to the Air Toxics, Inc.
laboratory in Folsom, California for analysis.

3.5 Blower System

A 3-horsepower positive displacement blower capable of injecting air over a wide
range of flow rates and pressures will be used to conduct the initial air permeability
tests at each site. Figure 3.10 presents a schematic of a typical air injection system
used for pilot testing. The maximum power requirement anticipated for these pilot
tests is 230-volt, three-phase, 30-amp service. Electrical power will be obtained from
a nearby power pole located adjacent to each proposed blower location. An electrical
distribution panel, shut-off switch, and electrical outlets will be installed on the existing
pole or on the blower shed. Installation of electrical equipment and necessary wiring
will be provided by an electrical subcontractor hired by Parsons ES.
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3.6 In Situ Respiration Test

The objective of the in situ respiration test is to determine the rate at which soil
bacteria degrade petroleum hydrocarbons. Respiration tests will be performed at
selected MPs where bacterial biodegradation of hydrocarbons is indicated by low
oxygen levels and elevated carbon dioxide concentrations in the soil gas. Using I-
cubic-foot-per-minute (cfm) pumps, air will be injected into approximately four MP
depth intervals containing low levels (< 2 %) of oxygen at each site. Monitoring
wells with low oxygen levels may also be tested. A 20-hour air injection period will be
used to oxygenate local contaminated soils. At the end of the 20-hour air injection
period, the air supply will be cut off, and oxygen, carbon dioxide, and TVH
concentrations will be monitored during the following 48 to 72 hours. The decline in
oxygen and increase in carbon dioxide concentrations over time will be used to estimate
rates of bacterial degradation of fuel residuals. Helium will also be injected into the
selected MP screened intervals to determine the effectiveness of the bentonite seals.
Additional details on in situ respiration testing are found in Section 5.7 of the protocol
document (Hinchee et al., 1992).

3.7 Air Permeability Test

The objective of the air permeability testing is to determine the extent of the
subsurface that can be oxygenated using one air injection VW. Prior to initiating the
test, baseline concentrations of oxygen, carbon dioxide, and TVH will be measured in
soil gas from the VW and each MP screened interval.

Air will be injected into one of the newly installed VWSs at each site using a positive
displacement blower unit, and pressure response will be measured at each existing
monitoring well within 50 feet of the injection well and each newly installed MP with
differential pressure gauges to determine the region influenced by the unit. Oxygen
will also be monitored in the MPs to ascertain whether oxygen levels in the soil
increase as the result of air injection. One air permeability test lasting 4 to 24 hours
will be performed at each site.

Discrete vapor MPs provide a better indicator as to pressure response in different
soil profiles, so testing information gathered from the monitoring wells will be used
primarily to determine the radius of oxygen influence. At least two MPs (at varying
distances) will be installed prior to permeability testing. Initial soil gas sampling will
be performed prior to air injection.

3.8 Installation of 1-Year Pilot Test Bioventing System

Extended, 1-year pilot-scale bioventing systems will also be installed at Spill Site
No. 1, Building 457 Area, and UST 702. The systems will be designed based upon the
results of the initial respiration and permeability tests. However, it is anticipated that
the extended test blowers will have flow rates in the range of 25 to 50 scfm and will
not exceed 4 horsepower. The blowers will each be housed in a small, lockable,
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prefabricated shed to provide protection from the weather. At each site, a licensed
electrical subcontractor to Parsons ES will provide a 208-volt, three-phase, 30-amp
service. The blower units will be explosion-proof, and electrical wiring will be
installed in accordance with the National Electric Code (NEC) and Base codes for
locations with potentially explosive atmospheres.

The systems will be in operation for 1 year. Bimonthly system checks will be
performed by Eaker AFB personnel. If required, major maintenance of the blower
units will be performed by Parsons ES personnel. Detailed blower system information
and a maintenance schedule will be included in the operation and maintenance (O&M)
manual that will be provided to the AFBCA. After the systems have operated for 1
year, Parsons ES personnel will return to the sites to conduct in situ respiration testing
and soil gas sampling to determine the long-term effectiveness of the systems.

4.0 HANDLING OF INVESTIGATION-DERIVED WASTE

All soil cuttings will be hauled to a nearby Base soil landfarm designated by the
Base. Few cuttings will be generated from the VW boreholes; only about 4 cubic
yards. Drill cuttings will be disposed of in accordance with the current procedures for
ongoing remedial investigations at Eaker AFB.
5.0 EXCEPTIONS TO PROTOCOL PROCEDURES

The procedures that will be used to measure the air permeability of the soil and in
situ respiration rates are described in Sections 4 and 5, respectively, of the protocol
document. No exceptions to the protocol are anticipated.

6.0 BASE SUPPORT REQUIREMENTS

The following Base support is needed prior to the arrival of the drilling
subcontractor and the Parsons ES pilot test team:

o Assistance in obtaining drilling and digging permits.
During initial testing, the following Base support is needed:

« Twelve square feet of desk space and a telephone in a building located as close to
the site as practical.

« The use of a facsimile machine for transmitting 15 to 20 pages of test results.
o A decontamination area where the driller can clean augers between borings.
« A potable water supply for well construction and decontamination activities.

During the 1-year extended pilot test, Base or AFBCA personnel will be required to
perform the following activities:
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« Check the blower system once per every two weeks to ensure that it is operating,
and to record the air injection pressure and other parameters. Parsons ES
personnel will provide a brief training session on this procedure.

« If the blower stops working, notify Mr. Dave Teets or Mr. John Ratz of Parsons
ES at (303) 831-8100; or Lt Maryann Jenner of AFCEE at (210) 536-5688, or
Mr. Jerry Hansen of AFCEE at (210) 536-4353.

7.0 PROJECT SCHEDULE

The following schedule is contingent upon approval of this pilot test work plan and
completion of base support requirements.

Event Date

Draft Test Work Plan to AFCEE/Eaker AFB 9 February 1996

Field Mobilization 16 March 1996
Preconstruction Meeting 18 March 1996 (10AM)
18 March 1996

4 April 1996 (10AM)

Begin Initial Pilot Tests

Postconstruction Meeting

Demobilization 5 April 1996
Letter Results Report 17 May 1996
Final Respiration Test and Soil Gas Sampling March 1997

8.0 POINTS OF CONTACT

Mr. Thomas Zachary
AFBCA/OL-J

Mr. David Teets and Mr. John Ratz
Parsons Engineering Science, Inc.

P.0O. Box 9400

Gosnell, AR 72319-0400
COM (501) 532-6550
FAX (501) 532-8738

Lt Maryann Jenner or Jerry Hansen
AFCEE/ERT

8001 Arnold Drive

Brooks AFB, TX 78235-5000
(210) 536-5688, (210) 536-4353
Fax (210) 536-4330

022/726876/163. WW6
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- PROILET  cvoun - 1 ™I STEELCONDUCTOR
l ‘.&.‘-uc-: L £ q q :.A.Aﬂ!l: < . NM.(M CASING
LOGGXD - ¢ [ 410 £ -] o " fewt
av: 4. U(AA.L_JAI wr: )y Léeurs 7% ,
weLL DATE: fonm ._imcn DIAMETER
op-r e 203 4./ 249 /4.3 BOREHOLE
' Samrarny: A . /000_21 ‘ —— foet
< —ERT ORILLER: {J BENTONITECEMENT
aute 2 E’:/f! gcca HOLLOW STEM AUGER | &2 ‘-ﬁz , ’ . : SEAL OR
; wOURS {Z 3SACK CEMENTSAND
Q "INCH ROTARY WASH ORILLED: . , SEAL -
GSEG DURING ORILLING! ) GALLONS : 2.4y * i
NS S ure steam T[] eigroman -
- : ‘ F 4 Orcer asovesz-
DEVELOPMENT . ‘ ot eW GROUND LEVEL
o ~CTNGD QY x . i y ‘
CEVELGPMENT: ‘ba" i( ~a . . - ——I"NCH DIAMETER
. . 8OREHOLE
DEVELOPuENT - . :
 SEG AN OATK: . rrm®: . — 00 _teet
; oIERRE e | D o QAT o < S INCH DIAMETER
- : SCHEDULE 40 PVC
_ YiCio: TiMK: DATE: . BLANK CASING
GPM |FROM TO _ . i O 0
. YIiRLE: TIME: DAYK: . T2 te c;.___ feer
GPM {FROM ‘TO ' - .
* YIGLQ: TimE: DATE: v-——ﬁggr;aag;feczuem
GPM |FROM TO ) . ] ™} B-SACK CEMENTSAND
ORI SEv Rt GALLONS. s‘é" 5
QLICRIITION © teee
SEYELOPMKMT: SEAL
O =00, TURAID 0 very munoy O
S 228 silea
:—-‘ RETTYT) (mumeta)
l Biatrawcrn  JGROUNDSURFACE [JTaNK TRUCK — 3AND ncx .
T Qsroam seweRrs [ STORAGE TANK = 0 2D reer
' Clorums QotHEr_____ —“*-r"—' <. INCH DtAMETER
DEFTH TO wATER . , 5toTvEn : O L 0
AVFTEN DEVILOOMENT: . FEET want SCRECN
MATERIALS USED - - i ' l L 0Bl ieer
| —,
‘ (NCH RTAMETER
__‘.L SACKS OF I>—22 8 . SAND SCHEDULE SO PVC
-~ BLANEILT TRAP
SACKS OF Pdr'f‘ : /YP&E CEMENT ta teer
I . GALLONS OF GROUT USED BOTTOM WELL CAP
SACKS OF POWOERED BENTONITE _ Ll Lte
—AS _ POUNDS OF BENTONITE PELLETS : 25,1 “—— HOLE CLEANED QUT TO
; ) ~ 27 e '
' ~—1d_ FEET 0F 2 1NCH PVC BLANK CASING -5 - -
5 - 8OTTOM OF
—13___ reeToF 2l iNcH Pve SLOTTED SCREEN 2. - OF BoREnoLE
. et
l L-a.l' oo m~ baﬂ'“ cap ; :
YARD® CEMENT-SANG (REQI-MIX) ORDERED NOT TO SCALE -
Y ARD? CEMENT-SAND (REDIJMI X} USED ADDITIONAL INFORMATION;
l COMCRETE PUMPER USED?  QINO  []YES *-ﬂlﬂ__'in." Gd*"l' -o£L
NALE _ M X A 1-33 " ert
WELL COVER USED: %.Dcn NG STEEL COVER
: Serr lted,
l CRRISTY 80X , HIVEYy [omp
[ g [P O ——

———




& Halliburton NUS

SWIFCORPORATION

FIELD WELL COMPLETION FORM ] CHRISTY BOX
el —— {J LOCKING STEEL COVER
A W AFp
NAME: = I ——— INCH DIAMETER
o PROJKCT - - STEEL CONDUCTOR
NUMBER: 0l /‘/ MANAGER: /9'7 CASING
OGGKED €OoITLO ) feet
:V: BPH [ A &1 to
wELL -~ ODATK: [t INCH DIAMETER
NAME: M W}D L 4 75/9;- ) BOREHOLE
DRILLING feet
COA'Q‘;ANV' jij M J to
CQUIPMENT: 7{-’ 4 on u:n:gf {J BENTONITE.CEMENT
B_75__ incH HOLLOW STEM AUGER SEAL OR
ums {J 8-sacx CEMENTSAND
O INCHROTARY WASH DRILLED: SEAL
or TR to feet
S:é;%t’mnc*t:an.unc: ﬂA GALLONS
or ou -t
FRIOR TO GRILLING, | TATION %M [éw JO5 OF CASING AT
. __fL FEET ABOVE AT
DEVELOPMENT - SN GROUND LEVEL
Beverorment:  STA AT DWIAOPMAUT Fowm -4——-18%1_{-3;%%2 DIAMETER
[ ) .
SCC AN OATET TImE: L2 02 !:5 teer
YIELD: TImME: ODATE: l
. INCH DIAMETER
Ty GPM :ﬁ?:‘ 10 X SCHEDULE 40 PVC
crm |FROM T0 . ZBLANK CASING
YIELD: TIME: OAYE: _ﬂ_ to _q_J_lecl
GPM |FROM 10 o EenTONITE.CEMENT
YiELD: TIME: DATE: SEAL OR
GPM [FROM 10 4—{ 8.5ACK CEMENT-SAND
TOTAL WATER REMOVED SEAL
OURING DEVELOPMENT: GALLONS Q 0 feer
0
gisfu”;:gé?:v [JCLEAR CISLIGHTLY CLOUDY BENTONITE PELLET
A ~ND
OELVELOPMENT: SEAL
g Mmoo0. TURBID {0 vERY MuDOY
i.'.Q YOZ.Q. teet
opoOmr OF
WATER: - T3] {numeC;
AND PACK
ATEn ceD OGROUND SURFACE [ TAaNK TRUCK — > g/'
To: OsTORM SEWERS O STORAGE TANK JR— 20 _102]:5 teer
OorumMs DoTHER Tl _Z INCHDIAMETER
€ — 00/ )
25-;:: L%:EALTOP':GENT: FEET - ﬁ:,;Tgf:gé‘ﬁ 0/
MATERIALS USED — to L9 e
. < 2 |NCH DIAMETER
_.1.&_ SACKS OF 17223 10/40”/6 AND W;f
BLANK SILT TRAP
SACKS OF CEMENT 19 0 2L feer
GALLONS OF GROUT USED r e BOTTOM WELL CAP
_ SACKS OF POWDERED BENTONITE 201 teer
7 ; POUNDS OF BENTONITE PELLETS < HOLE CLEANED OUT TO
p f
!A_M_ FEET OF 2 IncH PVC BLANK CASING _ -—i et

3 CEMENT-SAND (REDI-MIX)} USED ADDITIONAL INFORMATION:

YARD

CONCRETE PUMPER USED? ~ (JNO QOves
NAME

WELL COVER USED: (JLOCKING STEEL COVER
O cHRISTY BOX
OoTHER




L2 Halliburton NUS

SWWFCORPORATION

FIELD WELL COMPLETION FORM

JJ

wore sl AFB

PROJE

Jn"u‘m-:n: N1} '1' MANAS:H: Af 7

1255 Bpy orre

name: M W20b ‘ )12 )95
BRI Sl ortey

H o)
wautrmeny: ot ID incw woLLow sr_eu(/sucsa

O INCH ROTARY WASH

DRILI..ID

GALLONS OF WATER .
USED DURING DRILLING: ,U

cacons NA

METHOD OF DECONTAMINATION
PRIOR YO DRILLING:

M@M

DEVELOPMENT

METHOD OF
DEVELOPMENT:

OEVELOPMENT

BEGANM DATL: TIME:

YIELD: TIME: DATE:
GPM | FROM TO

YIELD: TiME: DATEC: .
GPM | FROM TO

YIELD: TIME: DATE:
GPM |FROM TO

YIELD: TIME: DATE:
GPM |[FRCOM TO

TOTAL WATER REMOVED

DURING DEVELOPMENT: GALLONS

OESCRIPTION
OoFr TURBIOITY

QOCLEAR
AT ENO OF

OSLIGHTLY CLOUDY

GALLONS OF GROUT USED

13.5 2

FEET OF

INCH PV
S-

3

YARD
YARD

CONCRETE PUMPER USED? gnNno QO

NAME

BLANK CASlNG

CEMENT-SAND (REDTM
CEMENT-SAND {RED!I-M1X) USED

DEVELOPMENT: O moo. TURBID {J VERY MUDDY
opaomrR OF
WATER:
AT cED OGROUND SURFACE [J TANK TRUCK
To: [OsToRM SEWERS O STORAGE TANK
"O0bRuUMS O oTHER
DEPTH TO WATER
AFTER DEVELOPMENT: FEET
MATERIALS USED
s . ‘
_10Z  sacksor_50 /5 2/0/'/0 Morie SAND
SACKS OF CEMENT

SACKS OF POWDERED BENTONITE
_Z.O_Q_ POUNDS OF BENTONITE PELLETS

] CHRISTY BOX

) LOCKING STEEL COVER

——INCH DIAMETER
STEEL CONDUCTOR
CASING

to feet

t— ___INCH DIAMETER
BOREHOLE

feet

e 1O

{J BENTONITE-CEMENT
SEAL OR

—{J 8-5ACK CEMENTSAND

SEAL

to

feet

i TOP OF CASING AT
-4 reer aBOVE AT

o?vroaour«o LEVEL
l€¢—— }O0H_INCH DIAMETER
BOREMOLE

_.Q_:o?_’lﬂfeet

.3'__ INCH DIAMETER
SCHEDULE 40 PVC
BLANK CASING

1+ 2 1 to l__&" feer

P EENTONITE-CEMENT
SEAL OR

o4——1 8.SACK CEMENT.-SAND
SEAL

._O___ 'OLQ feer

BENTONITE PELLET
SEAL

Z;on_t&'m

mamel
SAND PACK

h OIOM teet
< _ 2 INCHDIAMETER
storTeo (_D. p1! }

inch- SCREEN
_L_tnj_’l__fou

< 2 iNCH DIAMET{ER
SCHEBUEESOPVT

{numec )

LT

BLIANK SILT TRAP
210 16 _23.0teer

BOTTOM WELL CAP

2_'2 feet

A

< HOLE CLEANED QUT TO
23.0 fae

YES

O cHRISTY BOX
OoTtHer

WELL COVER USED: [JULOCKING STEEL COVER

«——8QT TOM OF BOREHOLE"| -

— toet

prE e

NOT TO SCALE

ADDITIONAL INFORMATION:




I‘ L3
_a Halliburton NUS
{‘,,'CORPORATION

FIELD WELL COMPLETION FORM

%, bylo AFB

Nomeer: 0 ]/L/ WANAGER: A’ T
e ooy e
130 T relis

ORILLING
COMPANY:

T, = $huie.

(] INCH ROTARY WASH nBuns

EQUITMENT: b 14 D inch HoLLOW STEM Azen n'%;imf%p,‘

ORILLED:

GALLONS OF WATER
USED DURING DRILLING:

NA

GALLONS

METHOD OF DECONTAMINATION
PRIOR TO DRILLING:

Lot opron,

DEVELOPMENT

METHOD OF .

DEVELOPMENT:

DEVELOPMENT

BEGAN DATEL: TIME:

YIELD: TIME: DATE:
GPM | FROM TO

YIELD: TiMK: DATE:
GPM |FROM TO

YIELD: TIME: OATE:
GPM | FROM TO

YIELD: TIME: DATE:
GPM |FROM TO

TOTAL WATER REMOVED

DURING DEVELOPMENT: GALLONS

OESCRIPTION
OF TURBIDITY

EAR
AT END OF Qe

O SsLIGHTLY CcLOUDY

ODEVELOPMENT: DMOO. TURBIOD D VERY MUDDY

oDOoOm OF

WATER:

WATE®m

ATE cED COGROUND SURFACE [J TANK TRUCK

TO: {JSTORM SEWERS O STORAGE TANK
T orums OoTHER

DEPTH TO WATER

AFTER DEVELOPMENT: FEET

MATERIALS USED

_?_%*_SACKSOF 50/}7 Zo/‘/{) W

SACKS OF

GALLONS OF GROUT USED

SACKS OF POWDERED BENTONITE
— 25 POUNDS OF BENTONITE PELLETS
19,1 feet oF_2__ INCH PVC BLANK CASING
- 10 Q== pgeroF L mcnga'lgsifb"'"“m HE

YAR03 CEMENT-SAND (REDI-MIX.l bRDEREOF
3

YARD™ CEMENT-SAND (REDI-MIX) USED

CONCRETE PUMPER USED? an~o

Oves
NAME

SAND

CEMENT

WELL COVER USED: [JLOCKING STEEL COVER
OcHRisTY BOX
OoTHeR

{J CHRISTY BOX

] LOCKING STEEL COVER

—— INCH DIAMETER
STEEL CONDUCTOR
CASING

to feet

INCH DIAMETER
BOREHOLE

to
{3 BENTONITE-CEMENT

SEAL OR
{1 8-SACK CEMENTSAND

feet

SEAL .

to feet

< TOP OF CASING AT

7.9 FEET ABOVE AT

. ROUND LEVEL
e— [0 Z INCH DIAMETER
BOREHROLE

D 023D e

< L INCH DIAMETER
SCHEDULE 40 PVC
BLANK CASING:

'r_l—_‘Zto 1.6 feet

o—~——BENTONITE-CEMENT
SEAL OR

o—4——1] §.SACK CEMENT-SAND
SEAL

__0_ '0_2'_Q feer

BENTONITE PELLET
SEAL

Mzoﬂ'eu

{name) {rusmaz v,
%ﬁND PACK

-0 mB;ﬁ_ feet
< 2= INCHOIAMETER

SLOTTED (0.0 ] )

inch: SCREEN
U.-..és.tnﬂfeet

< Z-_ INCH DIAME TER

LT

SCHEDULE 4Q-RAC
BLANK SILT TRAP 5’5-

2’_Ii toL;‘_L_leet

e ¢ BOTTOM WELL CAP
—2f0 teet

< HOLE CLEANED OUT TO
2_3_'_5.. feer

ADDITIONAL INFORMATION:




. Halliburt

A"FCORPO
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ORATION

FIELD WELL COMPLETION FORM

JOom

Name: B o op RFR
:«ou.u-zm ond ;RAONJ:SIR Allan_ Jenkivns
LocGeo . €oiTeD
sY: G_ MI ,laf sY:

OATE:
M oW oy, - i 195
comMPANY: T State —Testhing ruices

CQUIPMENT:

QRILLER:
o ._l___ INCH HOLLOW STEM AUGER | "\ (i -0 Lobord

a INCH ROTARY WASH ORILLED:
ONE OF WATER
3:1':":‘:'0:.”“"6 ORILLING: GALLONS

METHOD OF DECONTAMINATION

PRIOR YO DRILLING: < o0 0 Q_\(&h\ho\
DEVELOPMENT (Ve |\ MVQ\ODM Fovr

METHOOD OF . .
OEVELOPMENT:

OELVELOPMENT

BEGAM DATE: TIME:

YIELD: TiMEL: DATE:
GPM | FROM TO

YieLn: TIML: OATE:
GPM | FROM TO

YiZLO: TIME: OATE:
GPM |FROM TO

YIELD: TiME: DATEL:
GPM |FROM T0

R R GALLONS

DESCRIPTION
or TUABIDITY

CLEAR
AT ENO OF Qce

OSLIGHTLY cLouDY

peveLormeNT: O moo. TurBID O very MupoY

opoRrR OF

WATER:

WATE

m‘;CH';\Rcm O GROUND suRFacE O rank TRUCK

To: OsToRM seweRs O STORAGE TANK
Oorums OotHeRr '

OEPTH TO WATER

AFTER ODEVELOPMENT: FEET

MATERIALS USED

O7249g QA KON AL E L .
*J_ SACKS OF Morie. 2efdn £ Hratsorn madic sano

SACKS OF

CEMENT
20 GaLionsor GROUT USED
SACKS OF POWDERED BENTONITE
SOESE+pouNDs oF BENTONITEPELLETS | '], buc et

1D reeTor_ D

S-S
—1O  reeTor 3 incuBdsLoTTeD SCREEN
3 FU ef 2jnan sS. bllf‘h’o\P
YARD® CEMENT-SAND (REDIMIX) ORDERED

——— YARD® CEMENT-SAND (REDI-MIX) USED
CONCRETE PUMPER USED? ﬁwo Oves
NAME_pn i xed i a. 5= Ox&_Q

WELL COVER USED: “BLOCKING STEEL covsn
OcHRISTY BOX

OorHer
—_—

INCH PVC BLANK CASING 1§ 5.5 £}, @ ut o&F.

O CHRISTY 80X
{0 LOCKING STEEL COVER

<¢— __INCH DIAMETER

—{(J BENTONITE-CEMENT

- INCH DIAMETER
STEEL CONDUCTOR
CASING

to feet

BOREHOLE

to feet

SEAL OR

{7 8-SACK CEMENTSAND
SEAL

0 feet

A

<—— /O |NCH DIAMETER

TOP OF CASING AT °
ﬁt—'ser,@?u
BELOW GROURTFLEVEL

B8OREHOLE

_O_:o__l_,leex

K BENTONITE.CEMENT
1] 8-SACK CEMENT-SAND
SEAL

han ’nn-ci invu-(.u,

S {NCH DIAMETER
SCHEDULE 40 PVC
BLANK CASING

_Qloi__leet

SEAL QR

o 'o._i feet

BENTONITE PELLET
SEAL

i:o_l‘ccr

SAND PACK

..l(o ‘;L, feet

QL INCH DIAME TER

L

SLOTTED (. O/ O
inchs SCREEN

itoﬁ_{en

[
f

&- tNCH DIAME TER
SCHEDULE 40,vTsS,
BLANK SILT TRAP
1% -ilcﬁ

to

BOTTOM WELL CAP
feet

NOT TO SCALE

ADDOITIONAL INFORM ATION:

HOLE CLEANED OUT TO
feor

80T.TOM OF BOREHOLE
foet

mmiigﬁdumiqclcs
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2, Halliburton NUS

“WYCORPORATION

FIELD WELL COMPLETION FORM

Jnou.uncm o1ty ;':\?‘J:g:" B ilaun J—Q}’\/ld ns
LOCGCD G,- Ml ' (ar :e:T(D

weLL OATC:

name: TWISO0) 2129

ORILLING

COMPANY: TV‘; < Le TQS‘*\Y\O\ 0N rjices

QUIPMENT: DRILLER:
raur &f 244 mcH HoLLow STEM AUGER| A4, 7o Huy
@] INCH ROTARY WASH 1oRicieo:
F ATE
GSE0 DURING ORILLING: S GALLONS
METHOD OF DECONTAMINATION .
FRIOR TO DRILLING: < jeann CL]-QCU’N nol

DEVELOPMENT S0 9 Wui Developrre it Fevr

METHOD OF

DEVELOPMENT:

DEVELOPMENT

BEGAN DATE: . TIME: ,

YIELD: TIME: DATE:
GPM | FROM TO

YIELD: TiME: OATC:
GPM |FROM T0

YIiELD: TIME: DATE:
GPM |FROM TO

YIELD: TIME: DATE:
GPM |FROM T0

TOTAL WATER REMOVED

DURING DEVELOPMENT: GALLONS

OESCRIPTION
OF TURBIDITY
AT ENO OF

(JCLEAR

O SLIGHTLY cLOuDY

DEVELOPMENT: (] MO0, TURBID O VERY MUDDY

coonroF

WATER:

waTE

OISCHARGED OGROUND SURFACE  [JTANK TRUCK

To: OsToRM SEweRs O STORAGE TANK
Oorums OoTHER

DEPFPTH TO WATER

AFTER DEVELOPMENT: FEET

MATERIALS USED

NAME

S 3/4 SACKS OF

YARD

CONCRETE PUMPER USED?

-

SAND
—MNO_ sacks oF CEMENT
— AR GaLLons oF GROUT USED
NPB | sacks OF POWDERED BENTONITE
— 5 POUNDS OF BENTONITE PELLETS 15 bu clats

10 FEET OF _2=_INCH PVC BLANK CASING | F+&f aud off !
10 FEET OF __“L_ INCH PVC SLOTTED SCREEN

CEMENT-SAND (REDI-MIX) ORDERED

YARDJ CEMENT-SAND (REDI-MIX) USED

%‘o QOves

OcHRISTY BOX
NJOTHER

WELL COVER USED: O LOCKING STEEL COVER

e p Well

{J CHRISTY BOX

(O LOCKING STEEL COVER

A

INCH DIAMETER
STEEL CONDUCTOR
CASING

to

{eet

INCH OIAMETER
BOREHOLE

to

{7 BENTONITE-CEMENT
SEAL OR

{J 8-SACK CEMENTSAND

SEAL

feet

to__feet

TOP OF CASING AT

3 FEETAT
BELOW GROUNU TEVEL
- -7_'&"' INCH DIAMETER
BOREHOLE

L 10 26S feer

5L |NCH DIAMETER
SCHEDULE 40 PVC
BLANK CASING

_'—_3 to __b_(eex

—{J BENTONITE-CCMENT
SEAL OR

—] §-SACK CEMENT-SAND
SEAL

2] feer

BENTONITE PELLET
SEAL

o 0 teet
Movie A4 ONA)

LT

{~amc] {MumeCw;

SAND PACK

A 1016:S feer

R _ INCH DIAME TER

SLOTTED(__ O (O )

ich: SCREEN
_© ta 1o gaer

A

N

NOT TO SCALE

ADDITIONAL INFORMATION:
caleudated<ang = 25 bQ%

8O0TTOM WELL CAP
16Oteer .&' Sand
< HOLE CLEANED OUT TO
1e:S fae
- BOTTOM OF BOREHOLE
IS feet
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22 Halliburton NUS

WEICORPORATION

FIELD WELL COMPLETION FORM

wame: EAKER AFQ
JECT
Wueen: C U1y wanacen: ALL AN JENKIA
LOGGED EDITKD
sv: R e (VAN LESS |oY
TLL OATE:

rane: T WIS 02 8128/qs
DRILLING ’ .
COMPANY: | RT ST Q’TE TESTIN G

T: !/ ER:
FAUHENT & 71 9 incw voLLow STEM AUGER "ML T TTY

O INCH ROTARY WASH oarLLED:

S DU RiNG ORI ING: S GALLONS

METHOD OF OECONTAMINATION
PRIOR TO DRILLING:

STEAmM CLEAN

DEVELOPMENT
METHOD OF e . :
DEVELOPMENT: Sl: = DEVELCPMENT Fce fm
DEVELOPMENMT
SEGAN DATE: TIME: ,
YIELD: TIME: DATE:
GPM |FROM TO
YiZLD: TIML: DATL:
GPM | FROM TO
YIELD: TIME: OATE:
GPM |FROM TO
Y(ELD: TIME: - DATE:
GPM |FROM T0
TOTAL WATER REMOVED
DURING DEVELOPMENT: GALLONS

DESCRIPTION
or TURBLIDITY

AR
AT ENO OF DCLE

OsLIGHTLY cLouOY

DEVELOPMENT: {Omoo0. TURBID O VERY MuDDY

oDoOR OF

WATER:

WATYTE

A cEn OGROUND SURFACE [JTANK TRUCK

Yo (JSTORM SEWERS O STORAGE TANK
OoRuMS O otHER

DEPTH TO WATER

AFTER DEVELOPMENT: FEET

MATERIALS USED

mE o
=Tt T@aATLoNsaND

A

CEMENT

S sacksor MCcRIE co.
NA SACKS OF
NA GALLONS OF GROUT USED
_NA SACKS OF POWDERED BENTONITE
€1 POUNDS OF BENTONITE PELLETS 1.3y Ruckgrg
1o FEET OF 2= _ INCH PVC BLANK CASING
(e FEET OF __ INCH PVC SLOTTED SCREEN

YAR03 CEMENT-SAND (RED!I-MI X} USED

@No

CONCRETE PUMPER USED? Oves ‘

NAME

YARD® CEMENT-SAND (REDIMIX] ORDERED

{JLOCKING STEEL COVER
(JCHRISTY 80X

WELL COVER USED:

M OTHER TE;’Y\)’OQ\QQ} WELL

(J CHRISTY BOX

0 LOCKING STEEL COVER

INCH DIAMETER
STEEL CONOUCTOR
CASING

to {eet

___INCH DIAMETER
BOREHOLE

to
{3 BENTONITE-CEMENT -

SEAL OR
{] 8-SACK CEMENTSAND

feet

SEAL .

e 10 . __feet

- TOP OF CASING AT )

+ L eeer @BOVD AT

BELOW GROUND LEVEL

‘ .
-<——7__’ilNCH DIAMETER
BOREHOLE

.Q_:ol.&iteet

1 INCH DIAMETER
SCHEDULE 40 PVC
BLANK CASING

32

feer

—1—{] BENJONITE-CEMENT

EMENT-SAND

feer

‘o

BENTONITE PELLET
SEAL

O :oL‘eel

MOREE Ce. 2olye
{mamc] {numecw,;

SAND PACK
_____xo._l 'S_.feex
. INCH DIAME TER

SLOTTED (Q:eicC }

il\cjt + SCREEN

ol t_o_LC?‘_feel

I

€ B80TTOM WELL CAP
—__feet

A

HOLE CLEANED QUT TO
S faer

A

80T TOM OF BOREHOLE

2

’._ feet

NOT TO SCALE

ADDITIONAL INFORMATION:
CALCULBTED SBrnp=

.25 BAGs
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“WMYCORPORATION

A (/4
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|
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'
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'
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|
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|
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FIELD WELL COMPLETION FORM

Jos

MamEe: Aoy P{FB
Wumaer: O] |4 Wawacer: A lom Femldng,
socee G, M Hoo :3:""

OATE:
nARE T 150D {Balag
ODRILLING

courAnv:—r"',i
CQUIPMENT:

stede. Teods gy Swyices

DRILLER:
&7/ _ inck HOLLOW STEM AUGER

] CHRISTY 80X

CASING
to

to

. T SEAL OR
a INCH ROTARY WASH ot eD: SEAL
ONS OF WATER . di-ade_ to
E;t'ﬁg'oumuc DRILLING: ,5 GALLONS Te Ny

METHOD OF D!CONTAM!NATION

PRIOR TO DRILLING: < Le oy (LIQQVLlVLQ
DEVELOPMENT <o V\fe,u Deve lopmant Fern

METHOOD OF

ODEVELOPMENT:

DEVELOPMENT

BECAN DATE: TIME:

YIELD: TIME: DATE:
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