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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 
BLYTHEVTLLE, 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). MW211 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 bio venting 
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, 
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TABLE 2.1 
INITIAL SOIL GAS CHEMISTRY 

SPILL SITE NO. 1 
EAKER AFB, ARKANSAS 

Sample 
Location 

Screen 
Depth 

(feet bgs) ^ 

o2 
(%) 

co2 
(%) 

Field 
TVH 

(ppmv)b/ 

MW201 7-22 9.1 8.0 1,000 

MW202 6.6-21.6 8.5 4.3 4,800 

MW203 6-21 4.2 11.2 >10,000 

MW204 NA0' 19.8 1.6 150 

MW207 11.6-21.6 0.0 12.0 6,000 

MW211 9-19 18.9 2.3 > 10,000 

**   bgs = below ground surface. 

Total volatile hydrocarbon field screening results reported in parts per million, volume per 
volume. 
NA= not available. 

022/726876/160.WW6 



< >-       > 
I-       < 
Zi O 

■ 

u 
z 
■ 

111 
to 
CO u 
(0 c z 
CO 

V- 

< 
111 
S 

CO in 
LL 
< 0 z 
(U 

in PS «0 
UJ 

9 III 

si 
BO 
<Z 
0.111 

o 
Ü 

c/1 

Q Cd 

LÜ CO 
>-    5    LÜ    IJJ 5 _ 

—'    Ü    Zi    ^r    I—    ^ 

uj it ü iij  $  J i  oci 
m 

CO 
3 

<D 
o 

3 o 
to 



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. Ground water 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 bio venting 
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. 
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TABLE 2.2 
INITIAL SOIL GAS CHEMISTRY 

BUILDING 457 AREA 
EAKER AFB, ARKANSAS 

Sample 
Location 

Screen 
Depth 

(feet bgs) * 

o2 
(%) 

C02 

(%) 

Field 
TVH 

(ppmv)b/ 

TW1501 6-16 3.0 10.3 70 

TW1502 8-18 9.5 7.3 94 

TW1503 5.5-15.5 2.0 7.1 960 

TW1504 5.5-15.5 7.9 5.9 140 

a/    bgs = below ground surface. 
b/   Total volatile hydrocarbon field screening results reported in parts per million, volume per 

volume. 
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2.3 UST702 

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. 
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TABLE 2.3 
INITIAL SOIL GAS CHEMISTRY 

UST 702 
EAKER AFB, ARKANSAS 

Sample 
Location 

Screen 
Depth 

(feet bgs)d 

o2 
(%) 

co2 
(%) 

Field 
TVH 

(ppmv)b/ 

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 

■/   bgs = below ground surface. 

Total volatile hydrocarbon field screening results reported in parts per million, volume per 
volume. 
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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, tite 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 single-depth vapor MPs may be installed in most cases. The MPs 
will be installed 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 et 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.l. 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 bio venting 
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 shown 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 VWs and five MPs may be installed 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 bio venting 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 using 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 significant 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 1- 
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 VWs 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: 

• 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. 

• 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 

Draft Test Work Plan to AFCEE/Eaker AFB 

Field Mobilization 

Preconstruction Meeting 

Begin Initial Pilot Tests 

Postconstruction Meeting 

Demobilization 

Letter Results Report 

Final Respiration Test and Soil Gas Sampling 

Date 

9 February 1996 

16 March 1996 

18 March 1996 (10AM) 

18 March 1996 

4 April 1996 (10AM) 

5 April 1996 

17 May 1996 

March 1997 

8.0 POINTS OF CONTACT 

Mr. Thomas Zachary 
AFBCA/OL-J 
P.O. 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 

Mr. David Teets and Mr. John Ratz 
Parsons Engineering Science, Inc. 
1700 Broadway, Suite 900 
Denver, CO 80290 
(303) 831-8100 
Fax (303) 831-8208 

30 

022/726876/163.WW6 



9.0 REFERENCES 

Engineering-Science, Inc. 1992. Field Sampling Plan for AFCEE Bioventing. January. 

Haliburton NUS Environmental Corporation (HNUS), 1992. Technical Memorandum 
(Step 2) for the Remdial Investigation/Feasibility Study. 

HNUS, 1994. Description of Current Conditions. Prepared for Air Force Base 
Conversion Agency (AFBCA), Eaker AFB, Arkansas. June 

HNUS, 1995a. Unpublished site data, Eaker AFB, Arkansas. 

HNUS, 1995b. Information received via fax on December 8. 

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frendt. 1992. Test 
Plan and Technical Protocol for a Field Treatability Test for Bioventing. May. 

Looney, Randal J. 1996. Personal communication. Phone conversation between 
Randal J. Looney (Eaker AFBCA) and David B. Teets (Parsons ES) regarding 
site history of 410 Area, February 1, 1996. 

Ogden Environmental and Energy Systems, 1994. Tank removal report drawing. 

Parsons Engineering Science, Inc. 1995. Program Health and Safety Plan for 
Extended Bioventing. Prepared for Air Force Center for Environmental 
Excellence, Environmental Restoration Technology, USAF Contract F41624-92- 
D-8036, Delivery Order 17. April. 

US Air Force, 1994. Statement of Work, Title 1 A-E Services for Bioventing 
Monitoring/Full-Scale Design. Contract No. F41624-92-D-8036, Delivery Order 
17. May 26 

US Air Force, 1995. Unpublished site history and data, Eaker AFB, Arkansas. 

31 

022/726876/163.WW6 



APPENDIX A 

MONITORING WELL AS-BUILT 
CONSTRUCTION DIAGRAMS 

022/726876/163.WW6 



Wim\ iiauuourion r\ us 
'V""/ CORPORATION 

i 

FIELD WELL COMPLETION FORM 

JO 
NA "MC<    E   A  E C {<     {] p Q 

KUMin.   Q ) ] iy 

LOSCCO 
■ V: 

WILL      _j— 
NAMC:   TU,'  ) k ft / 

moJrcT 
MANAGCR: A- 3"£ K> kr^-'s 
COITCO 
■ Vl 

COMPANY,  raz -STATF 

OATC: 

9hi I9S- 

CQUIfMCNTi 

{3—LLL INCH HOLLOW STEM AUGER 

O :  INCH ROTARY WASH 

ALLONI OF WATCH ■   -. 
SCO DURING DHILUWCi        f"0       I  S 

DNILLCR: 
■3*1  FL-gg   &V/Z. 

HOURS 
OHILLCO: £) j.   75" 

GALLONS 
METHOD Or DECONTAMINATION 
PRIOR TO DRILLING, ST £ 4   ^    C   i   f   /)   ^/ 

DEVELOPMENT 

METHOD Or 
DCVCLOPMCNT: S>£   C 
DCVCLOPMCNT 
aCCAN OATC: TIMC: 

YICLO: 
GPM 

ITIMCI 
FROM 

YIELD« 
GPM 

YICLO: 
GPM 

YIELD: 
GPM 

TO 
TIMC: 
FROM TO 
TIMC: 
FROM TO 
TIMC: 
FROM TO 

DATCl 

DATE: 

OATC: 

OATC: 

TOTAL WATER RCMOVCO 
DURING DCVCLOPMCNT: 

DESCRIPTION 
OP TUHBIOITY 
AT END Or 
DCVCLOPMCNT: 

GALLONS 

GCLEAR 

DMOO. TURBID 

DSLIGHTLY CLOUOY 

D VERY MUOOY 
OOOR or 
WATER: 

WATER 
DISCHARGED 
TO: 

OCPTH  TO  WATCH 
»PTC»  DCVCLOPMCNT: 

MATERIALS USED 

DGROUNOSURFACE     DTANK TRUCK 
OSTORM SEWERS            O STORAGE TANK 

DORUMS QOTHER  

FEET 

V7j 
SACKS 0F -m L' "• ?*= <>>■    PiLTf ^ T^ "in 
SACKS OF 

-CEMENT 

C? X . s 

GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

ISL 
POUNDS OF BENTONITE PELLETS     |7-y     ßl?CKgT, 

IO 
FEET OF 

FEET OF 

.INCH rVC BLANK CASING 

. INCH PVC SLOTTED SCREEN 

  YARD   CEMENT-SANOIREDI-MIXIOROEREO 

  YARD3 CEMENT-SANOfREDI-MIXI USED 

CONCRETE PUMPER USEO?        QNO       QYES 

NAME 

-nJ^- 
D CHRISTY BOX 

Q LOCKING STEEL COVER 

 INCH DIAMETER 
STEEL CONDUCTOR 
CASING 

 feet  to _     _ 

—  INCH OIAMETER 
BOREHOLE 

 (0 (Mt 

4—a 8ENT0NITE-CEMENT 
I SEAL OR 
H —G 8-SACK CEMENT-SAND 
I SEAL 

■ to. .f««t 

:oÜ£_le« 

SS* 

:SSS 

TOP OF CASING AT 

-Ü—FEET<85Vf>T 
BELOW GROUNDTE'VEL 

—"?  (1 INCH DIAMETER 
BOREHOLE 

C 

— _~_ INCH OIAMETER 
SCHEOULE40PVC 
8LANK CASING 

-0 BEN- 
SEAL 

;$ 

-d S-SACK CEMENT-SAND 
SEAL 

:>\< 
- BENTONITE PELLET 

SEAL 

_l_TO_i >eet 

~   (>»-C| |«/w,i., 

SANOPACK 
V     in I  IP     I.., 

- «*-     INCH DIAME TER 

SLOTTED fO.OlC        } 
ii<l" SCREEN 

jk_ to _/_<£_f-e, 

-  *AICH DIAMETER 
SCHEOOLE/ioPVC 
BLANK SfiT TRAP 

■ BOTTOM WELL CAP 

■ HOLE CLEANED OUT TO 

-/ k. 1^, 

BOTTOM OF BOREHOLE 

-ÜL.IW 

NOT TO SCALE 

ADDITIONAL INFORMATION:   

&-Ara c QLC :•   (-. ft // (._$ 

WELL COVER USED:    DLOCKING STEEL COVER 
DCHRISTY BOX 
GJUTHER   T £ /y\ -F   l^K i , 



I 

K. iTLituiuuriun i\ Lö 
{■/CORPORA T I O N 

FIELD WELL COMPLETION FORM 

i°AMc,   b/5 tea    Qpß 

KUUIIII:     O   }  t^j PROJECT 
MANAGCR: '1 -Tl £'A> 'kt AJS 

LOCCIO/!     ■ COITCO 
■ ri 

WELL       ___                . 
NAMC:       pUy  »   G OQ. 

OATC:   , 
■9 /iU*is- 

5ra 
DfltLUNC 
COMPAWYI TKI  STArf 
EQUIPMENT! 

0?    /lh   INCH HOLLOW STEM AUGER 

D  INCH ROTARY WASH 
CALLONI or WATCH 
USCO DURING ORIIL.INC1 

OKILLCKl 

ORII.I.CO:   0 ,S~ 

GALLONS 

O CHRISTY BOX 

Q LOCKING STEEL COVER 

— INCH OIAMETER 
STEEL CONDUCTOR 
CASING 

 10 I ttt 

—  INCH OIAMETER 
BOREHOLE 

 to («« 

•—a BENTONITE-CEMENT 
SEAL OR 

* —a 8-SACK CEMENT-SANO 
SEAL 

 to _fe« 

MtTMOO OP OeCONTAMINATION 
PRIOR TO DHILLIHSi Srsfi-fo ctsFiK) 
DEVELOPMENT 
MCTHOO or 
DtVCLOPMCNT: 

DEVELOPMENT 
■ [CAN OATC: 

& E v G L o P »•> S <->T "FD £ m 

YIELD: 
GPM 

YICL.OI 
GPM 

YICL.O: 
GPM 

TICL.O: 
GPM 

TIMCi 
FROM TO 
TIME: 
FROM TO 
TIME: 
FROM TO 
TIME: 
FROM 

OATC: 

OATC: 

^*- 

OATC: 

TO 
TOTAL. WATER RCMOVEO 
DURING DEVELOPMENT: 

DESCRIPTION 
OP TURSIOITY 
AT CNO or 
DEVELOPMENT: 

GALLONS 

GCLEAR 

DMOO. TURBID 

D SLIGHTLY CLOUDY 

D VERY MUDDY 

" TOP OF CASING AT 

-L— FEET ^B0V£>T 
BELOW GROUNDLEVEL 

" 7 it   INCH OIAMETER 
BOREHOLE 

_0_:oJ_^_iM, 

■     ^-     INCH OIAMETER 
SCHEDULE 40PVC 
8 LANK CASING 

■t^,. tojg feet 

oooR or 
WATER: 

WATER 
OUCHARCED 
TO: 

OEPTM  TO  WATER 
ArTER  OEVCLOPMENT: 

MATERIALS USED 

a GROUND SURFACE       Q TANK TRUCK 

DSTORM SEWERS DSTORAGETANK 

DORU^ POTHER  

FEET 

h$- H- Cc/vr 
SACKS OF   m ^TlJfO,     f- X i T 4L .?  TT «J T . ».p 

  SACKS OF — . CEMENT 

  GALLONS OF GROUT USED 

-—  SACKS OF POWDEREOBENTONITE 

Q—   POUNDS OF BENTONITE PELLETS     j_^/^    ß 0 C )c ~- 

BENTONITEPELLET 
SEAL 

^    '°-i   ,_'ett 

P^^T  
SANO PACK 

I« 

'b .feet 

•    -^     INCH OlAME TER 
SLOTTED fOiCIO ) 
!l>cK. SCXccN 

FEET OF .INCH PVC BLANK CASING 

-!—   FEET OF ___ INCH PVC SLOTTED SCREEN 

BOTTOM WELL CAP 
ik_iee, 

■ HOLE CLEANED OUT TO 

_Lki*. 
BOTTOM OF BOREHOLE 
Lk_f«t 

_ YARD3 CEMENT-SANO JREDI-MIXI ORDERED NOT TO SCALE 

 :  YARO   CEMENT-SAND (REDI-MIXI USED 

CONCRETE PUMPER USED? 0^0       QYES 
NAME 

ADDITIONAL INFORMATION: .  

Sfl~q cflic.r CS4g.> 

WELL COVER USED:    D LOCKING STEEL COVER 
DCHRISTY BOX 
MOTHER  'THr^f. U,'£J,L 



Mt Halliburton NUS 
•CO RPORATION 

!&rs —■  

FIELD WELL COMPLETION FORM 

ä'MC. tA KfÄ  A HS 

N°uH.tll:   OUV 
PROJECT 
MANAGER: fr .CTEAJ KT*rS 

LOCCCD,.                            - 
■■»•:      (S, <r*c £ MA'L iss 

COITCO 
■ Y: 

WELL      -p-,          ,    ,             -, 
NAME:      J      Lv.«    J    L, 0   3 

OATC: 

DRILLING 
COMPANY,   -|-^I      _ST07p 

EOUIPMENT:              -"71/^ 
GJ    '  1 v    INCH HOLLOW STEM AUGER 

DHILLCR: 
S.Ft-EFC-Cp» 

(I   .,.   IN™ ROTARY WASH 
HOURS 
DRILLED:  (J) ,S~& 

O CHRISTY BOX 

D LOCKING STEEL COVER 

' INCH OIAMETER 
STEELCONOUCTOR 
CASING 

.to. .'W 

 INCH DIAMETER 
BOREHOLE 

.to. .«Mt 

BENTONITE-CEMENT 
SEAL OR 
8-SACK CEMENT-SANO 
SEAL 

GALLONS or WATER                                           -__ 
USED DURING DRILLING!                             C^ GALLONS TO I-) 
MCTMOO OF DECONTAMINATION 
PRIOR TO DRILLING:                                   ^ T j~   A   fTi cte^    p?- 
DEVELOPMENT 
MCTMOO OF                   A   ., 
DEVELOPMENT:        U k  V £   L O P   Tt\ £   ^yf F o e r.'x 

. to. .feet 

P £ OC h Ti 

DEVELOPMENT 
BEGAN DATE: TIME: 
YIELD: 

GPM 
TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

TOTAL WATER   REMOVED 
DURING DEVELOPMENT: GALLONS 
DESCRIPTION 
OF  TURBIDITY 
AT  END OF 
DEVELOPMENT: 

DCLEAR 

DMOO. TURBID 

DSLIGHTLY CLOUDY 

□ VERY MUDDY 

ODOR  OF 
WATER: 

WATER 
DISCHARGED 
TO: 

DEPTH TO WATER 
AFTER DEVELOPMENT: 

DGROUND SURFACE       O TANK TRUCK 

OSTORM SEWERS             LlSTORAGETANK 

□DRUMS □ OTHER  

m fess 

FEET 

MATERIALS USED 

1L SACKS OF   rV'Qft.rC    CJ;I 

SACKS OF  

CO A/ 
t 1 I T f /t7f-,w <;AMI-I 

-CEMENT 

-is: 
1L 

GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

POUNDS OF BENTONITE PELLETS     I ■ S   ß^kf-. 

to 
FEET OF. 

FEET OF. 

2. <S 
.INCH PVC BLANK CASING 

INCH PVC SLOTTED SCREEN 

*£< 
M 

TOP OF CASING AT 
Lt     FEET <V8QVE"~^T 

BELOW GROUND LEVEL 

— '  II INCH DIAMETER 
BOREHOLE 

0    :of h     leet 

- 3-      INCH DIAMETER 
SCHEDULE 40PVC 
BLANK CASING 

"^^      to   tc       I,*,, 

-a 6ENTONITE/:EMENT 
SEALNpR 

-G S-SAOOC^MENT-SAND 
SEAL 

Jeer 

- BENTONITE PELLET 
SEAL 

-Q_:oJl_t„t 
"""ti,f CO,   3.-j>A(? 

SAND PACK 

__L_to_Ü2_»eet 

•*■      INCH OIAMETER 

SLOTTEO [OiOlG       ) 
inchr SCREEN 

BOTTOM WELL CAP 

ÜL_«ee, 

HOLE CLEANED OUT TO 

lb  t-p' 

BOTTOM OF BOREHOLE 

Jjb_feet 

  YAROJ CEMENT-SANO (REDI-MIXI ORDERED 

  YARD3 CEMENT-SAND (REDI-MIX) USED 

CONCRETE PUMPER USED?        EfN0       QYES 

NAME 

NOT TO SCALE 

ADDITIONAL INFORMATION:   

WELL COVER USED:    Q LOCKING STEEL COVER 

DCHRISTY BOX 
GTOTHER  *"/ v- ff.-f>.   U'f. [.(. 



-3 Halliburton NÜS 
V5"f CORP ORATION 

FIELD WELL COMPLETION FORM 

JOB 
NAM c. £ 4 fc £g    ß Fß 
JOB 
HUMICK: 0)f V 
LOCCCD 
,Y:        E. r~<:C <Wt-i"S<: 
wtu    _-_ 
NAME:      /     UJ   /   Q, Q   ty 

A 3 6VJV.S:W< 
rnojccr 
MANAGER: J^gg^p.f.  C    -   ^   -C)g 

COITKO 
BY: 

-r^-r- 

ORI LUNG 
COMPANY! 

cauirMiNT 

DRILLING   
COMPANY:   rRi-< rfl-rp 

{^-LiX. INCH HOLLOW STEM AUGER 

□ -  INCH ROTARY WASH 

DATE: 

GALLON« OF WATCH x-l 
USED DURING PRILLING:     '   L     /~: 

DRILLER: 

HOUR« 
□ RILLED:   C?-5^ 

O CHRISTY BOX 

G LOCKING STEEL COVER 

GALLONS 
METHOD OP DECONTAMINATION 
""°R T° P»"-*-"««' Sr^rrv    CLg^ 

DEVELOPMENT 

METHOD OF _   
DEVELOPMENT: |9 £   y,   g L  c f ^ £ ^j-       f,Q  a ^ 

DEVELOPMENT " " ~  
BEGAN DATE: 

71'  <,0\LC~£ 

  INCH DIAMETER 
STEEL CONOUCTOR 
CASING 

 to feet 

 INCH DIAMETER 
BOREHOLE 

.feet 

I BENTONITE-CEMENT 
SEAL OR  • 

*—0 8-SACK CEMENT-SAND 
I i SEAL 

.feet 

TIME: 
YIELD: I TIME: 

GPM     FROM 
YIELD: 

GPM 
YIELD: 

GPM 
YIELD: 

TO 
TIME: 
FROM TO 
TIME: 
FROM TO 

GPM 
TIME: 
FROM TO 

DATE: 

DATE: 

TOP OF CASING AT 

 FEET(ÄBÖVE>T 
BELOW GROOOTTLEvEL 

I_LL INCH DIAMETER 
BOREHOLE 

-^L- :o. /k.fcet 

INCH 01 AMETER 

DATE: 

DATE: 

TOTAL WATER REMOVEO 
DURING DEVELOPMENT: 

DESCRIPTION 
OF  TURBIDITY 
AT END or 
DEVELOPMENT: 

GALLONS 

DCLEAR 

D MOO. TURBID 

DSLIGHTLY CLOUDY 

D VERY MUODY 

SCHEDULE 40PVC 
BLANK CASING 

:tiL_ to. (f_feet 

a 6EN73NITE,CGMENT 
SEAL OS/ 

■a S-SACK CEMENT-SAND SEAL7\ 
 'O Ji. feet 

OOOR  OF 
WATER: 

WATER 
DISCHARGED 
TO: 

OEPTM TO WATER 
AFTER DEVELOPMENT 

DGROUNO SURFACE       Q TANK TRUCK 

DSTORM SEWERS             OSTORAGETANK 

°0RUMS        D 0THER_  

FEET 

ü-s SACKS OF   ^ c &' 

SACKS OF 

' C •."■ <e_ /J- r 
OC/V' 

ro/Vl_SANO 

—CEMENT 
GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

^ POUNDS OF BENTONITE PELLETS       (    (SOGXET 
10 
lo 

FEET OF. 

FEET OF. 
-INCH PVC BLANK CASING 

. INCH PVC SLOTTED SCREEN 

BENTONITEPELLET 
SEAL 

n I, 
eet 

r^=n -—f^r, 
SAND PACK 

JL_,o_ZiL feet 

NCH DIAMETER 
SLOTTED ( Q. £>0 
inc. In SCREEN 

T«I 

NCH/Dl AMETER 
SCHED\JL£ 40PVC 
8LANK/5U.T TRAP 

feet 

BOTTOM WELL CAP 

-/fc-feet 

■ HOLE CLEANED OUT TO 

-Ik Ire, 

BOTTOM OF BOREHOLE 

ÜLfee, 

  YARD   CEMENT-SAND (REOI-MIXI ORDERED 

  YARD3 CEMENT-SAND (REOI-MIXI USED 

CONCRETE PUMPER USED? Qfto       DvES 

NAME 

NOT TO SCALE 

ADDITIONAL INFORMATION:   

■acc-    C ß 4 c-<, H~o 
WELL COVER USED:     D LOCK.NG STEEL COVER 

DCHRISTY BOX 
ÜTOTHER        TB ^ ■"     <--' 1LU_ 



01/18/96       14:16 ©501  532  8738 AFBCA OL-J @015 

NUS 
CORPORATION 

FIELD WELL COMPLETION FQRM 

JO« 
NAMC: 3Afssr6     u~P-t s,'-he. 
jag' r2± 
uocsvo 

Q.. ^^JUJU^ 

MIOJICT 
HUMI \m: ZT W*J* Cvy 
KOITCO "tn LP^>-S 

MtO-^O/ S2£ 
DWILU»« 
COMPANY: &.Co.ikJ> 
JQUIfMMT 

INCH HOLLOW STEM AUGER 

INCH ROTARY WASH 
«OUK 
OHICtCOi 

O CHRISTY BOX 

^LOCKING STEEL COVEfl 

—      fe IMCH DIAMETER 
STEEL CONDUCTOR 
CASING 

2&. 
.to. f» 

.INCH 01 AMETER 
BOHEMOLE 

• so ___'•« 

• —0 8ENTONITE-CEMENT 
I SEAU OR 
I« — 3 8-SACK CEMENT.SANO 
I SEAL 

CiLUNt Of «in« 
ujca auaika O«ILUM6: ^9     GALLONS 

,lm 

»tT«ÜO Or QCCOMTAHIMATION ^ 
■Mtio« TO OKikun«:       nSffCSCrc  ST(?<Lrr< c fe-an 

2.46 
** 

J£: 
DEVELOPMENT 

uCTxao or 
BCVtUO'UCItT; "CHZÄJ'rtt 
□CVCLO'UKMT ■^7" 
ICC1M OATC: TIM«; 
Tuc^ai 

GPM PROM TO 
OATCi 

flCUOl 
GPM 

TIHK: 
FROM TO 

OATCl 

V1CI.U; 
GPM 

TTMC: 
PROM TO 

DATO 

vitLD: 
GPM 

TtMC; 
FROM TO 

OATC; 

roT»u «AT» Muowta 
QUMIMO ocvxuimxHT! GALLON 

OICSCMlirriOM 
O» TUKJUQITY 
AT CMS or 
Otvtugmtirf: 

QCLEAR 

a MOO. TURBID 

DSLIGHTLYCLOUOY 

a VERV MUDOY 

OHO« o* 
«ATI«: 

WATCH 

TO: 
□GROUND SURFACE 
G STORM SEWERS 

Q DRUMS 

a TANK TRUCK 
□ STORAGE TANK    . 

D OTM S'R              ,         , 
ocrri. TO ««rca 
»«■TM OC¥CtO»«H«T: PEET 

MATERIALS USED ,' 

3 SACKS OP    I2~ 3>8 
SACKS OF Port ■    I LJQf.TI^- 

GALLONS OP GROUT USEO 

SACKS OF POWDERED BENTONITE 

POUNOS OF BENTONITE PELLETS 

i&  J&       J=EETOP—3^. INCH PVC BLANK CASING 

.SANO 

.CEMENT 

3S 

t£       FEET Of _£_INCH PVCSLOTTED SCREEN 

-jpJOP OF CASING AT 
~^~3-& F66T ABOVE*» 

QftwillGROUNO LEVEL 

if/ INCH DIAMETER 
BOREHOLE    „ 

•^   INCH DIAMETER 
SCHEDULE 40PVC 
BLANK CASING 

"ESENTONITE-CEMENT 
SEAL OR 

a 8-SACK CEHENT-SANO 
SEAL , 

BENTONITE PELLET 
SEAL 

H~   to iß _ »ew 

SAND PACK 

^>     INCH OlAMETcR 
SLCTTEO : O-OfO 
"•:n> SCREEN 
1.0'g &~&\HLrl 

.    YARD3 CEMENT-SANO (HE0I-MIX1 0«OER6D 

-  YARD3 CEMENT-SAND (REDI-MIX) USEO 

CONCRETE PUMPER USED?      Jj(nQ      QYES 

BOTTOM WELL CAP 

MOLfi CLEANEO OUT T( 
<E3.T\« 

BOTTOM OF BOREHOLE 

NOT TO SCALE 

ADDITIONAL INFORMATION 

1" seree>-* srh riser t sew* ■S2J2ZL 

NAME rl^CKKlffl 

WELL COVER USED: JJfLOCXING STEEL COVER 
ÖCHRISTY 80X 

% pf)dr jy  r^vJ—orr-  
ri/vruco 



01/18/96  14:18 ©501  532  8738 AFBCA OL-J 1^1018 

MUS 
CGtaPOUkTON 

FIELD WELL COMPLETION FORM 

JO* 
myti 8&FB    yP- (site* 
NUMtlR: L. £9? 
Loecto 
• V: CL.tjMdcui* 

MAMACC«; N'-'/roo 
CDtYCO ^7:  i-^ii tr 

•rCUl. 
MAM«: /viu>/~3^a 

OAT« KT1.-/ 

OHILUNS 
COM»AMV; R.aj.Pooi 
CQUI#««lltHT; 

JZf 7^    INCH HOLLOW STEM AUGER 

□  INCH ROTARY WASH 

B« g^f 
MO OK* 

Q CHRISTY BOX 

0LOCKING STEEL COVER 

l2_INCH DIAMETER 
STEEL CONDUCTOR 
CASING 

___ to ___'•« 

7_ -f* iwo< OlAUETEH 
BOREHOLE 

"* »—* 

■j—Q BENTONITECEMENT 
SEAL OR 

4—C 8-SACK CEMENT-SANO 
SEAL 

CAULONS or WATCH 
UlCO DUMINS OKILUNCl t*^    GALLONS 

.(«ft 

HITHSO O» OCCOMT ANIMATION        .    P^0SSI/fC 
Filial TO OMILLIHCI <""fi?< 

2.5-; ** 

rfftrifn 
DEVELOPMENT 

=*■ 

■CTMOO or 
DIVILOPKIHT; "bail i r\t 
DEVCLOCUniT 
KEM D4U: TIME: 

ntCOi 
GPM 

Tiut; 
FROM TO 

OATKi 

YICUOI 
CPU 

TIMCi 
FROM TO 

OATKl 

TICLQ: 
GPM 

TtMC: 
FROM TQ 

BATd 

T1EU9: 
GPM 

TIM Us 
FROM TO 

[)*Tli 

TOTAL WATCH »WOWtO 
DvJWIN« DEVKI.OPMCKTT GALLONS 

DCICRICTIO« 
OF TUW«tOITir 
AT CND Or 
SZVILOPMCNT; 

□ CLEAR 

Q MOO. TUR810 

DSLIGHTLV CLOUDY 

Q VERY MUDDY 

ODO» a^ 
MATCH: 

WAttl» 
DIICMARCtO 
TO I 

QCROUNO SURFACE 
OSTORM SEWERS 

OOHUMS 

a TANK TRUCK 
DSTORAGE TANK 

□ OTHER          ,      , 
DtrTH  TO WATCH 
»rrt« otvci-O" • KMT: •       FEET 

MATERIALS USED ..' 

SACKS OF      *3.-3»# — 

SACKS OF  (Ptsi - t yoe-U- 
.SANO 

.CEMENT 

as 

_ GALLONS OF GROUT USED 

— SACKS OF POWDERED BENTONITE 

_ POUNDS OF BENTONITE PELLETS 

* &        cccTtTP    —>-   liim PvC BLANK CASING 

/-5"*       FEET OF _S_INCH PVC SLOTTEO SCREEN 

TOP OF CASING AT 
J43- 3    FEET ABOVE -**— 

■&SISW GROUNO LEVEL 

»   ■?• INCH DIAMETER 
80REHOLE 
0   .23 .10. .f« 

_S_ INCH DIAMETER 
SCHEDULE 40 PVC 
BLANK CASING 

■^fsENTONITE-CEMENT       j 
"^SEAL. OR | 
0 3-5ACK CEMENT^>**0     ! 

BENTONITE PELLET 
SEAL 

3-2.« 

SAND PACK _ 

_j2_INCH0IAMET£R 
SLOTTED !  O. PJO 

SC3SEN 

 lNCH^3rfAMSTER 
SCHEOu*£40PVC 
8LANJCSILTTRAP 

- BOTTOM WELL CAP 

HOLE CLEANED OUT TC 

BOTTOM OF BOREHOLE 
öLi iett 

YAR0J CEMENT-SANO (REOI-MIX) ORDERED NOT TO SCALE 

________ YARD4 CEMENT-SANO (REOI-MIX) USED 

CONCHETE WJMPER USEO?       QJ4«0      QYES 

NAME '  

WELL COVER USEO: JJJLOCKING STSei. COVER 
O CHRISTY BOX 
f*l ATuca 

ADDITIONAL INFORMATION:  

g/«ng/.  

if * *. ~.     _  . ..»      .   *« * 



01/18/96       14:21 ®501  532  8738 AFBCA OL-J @021 

NUB 
CUHMUHATDN 

FIELD WELL COMPLETION FORM 

aA« 8AF6   SVJ* 3~P- / 
tarn Lsr^^ 
LOO*CD 
«V: /OS 

»Oi«CT       «•»_    k i      I 

CBITKO 
"3T LgCn/tJ 

■CLL rti^ 2>03 OATCi 

±J2±L5^ 
SHILUKC 
CQM^AHY: 

rauiracNTi 
A.UJ.P6& 
EÖ^SI INCH HOLLOW STEM AUGER 

O  INCH ROTARY WASH 

untu-zn-.    , 

MOM 
ONM.IL.CO: 

CAUUOMS O' ««TIM 
used ouama omujHfii O  GALLONS 
yimooo» QCCOHTAMlHAtlON 
«IdMTODKILLHtSl           /PtSeCfUfC J-f^a^K 
DEVELOPMENT • 

■ (TNaaar                   i       , I ' 
DtvcwMtcwT:      "ban It no 
□CVI;I.O»«(HT                             .V 
icSAk O/ .T*i TtH*= 

VlCuO; 
GPU 

TIMt: 
PROM TO 

QATX: 

ric^O; 
GPM 

TIUC: 
FROM TO 

OATti 

YlCUJ; 
OPM 

TIM«: 
PROM TO 

BATKi 

Titi^ai 
CPM 

TIMC: 
FROM TO 

BATl; 

TOTAL WATCH muBvig 
BURIM acvCuamuiT: GALLONS 
ocicwirriQM 
or TuwaiaiT-Y 
AY eno OF 
BCVlLfirMKNTl 

□CLEAR 

n«oo, Tußaio 
□ SLIGHTLY CL0U0Y 

Q VERY MUDDY 

ODO* OF 
NJkTCDl 

WATCM 
eixcMA«ei>o 
TO. 

□ GROUNO SURFACE QTANK TRUCK 
□STORM SEWERS □ sTORAGETANK 

            □ DRUMS  QOTHSR 
D«»TM TO DATIII 
*rrc« scvcLomCNT: FEET 

MATERIALS USED 

,51 

-&£. 

/3.-3.J3 

JA 

SACKS OF. 

GALLONS OF GROUT USED 

SACKS OF POWOEHED BENTONITE 

POUNDS OF BENTONITE PELLETS 

FEET 0F_sL 

.SANQ 

.CEUENT 

ML 
INCH PVC BLANK CASING 

FEET OF _sl«_ INCH PVCSLOTTED SCREEN 

YARD" CEMENT-SAND IREDI-MIX) 0R0ER£0 

-  YARD"4 CEMENT.SAND1REDI-MIXJ USED 

CONCRETE PUMPER USED»        JJJNO       QYES 

NAME        

WELL COVER USEO:   GLOCXI NO STEEL COVER 
UCHRISTY BOX 

Q CHRISTY BOX 

jrfLOCKING STEEL COVER 

— \£ INCH Ol AMETER 
J      STEELCONDUCTOR 

CASING 

«a t" 

■*— Z—LlNCH OIAMETER 
BOREHOLE 

_W <*n 

BENTONITE-CEMENT 
SEAL OH 

4—-D 3-SACK CEMENT-SAND I      : SEAL 

2.6> ** 

£^ 

TOP OF CASING AT 
* HLH FEET ABOVE-AX- 

BCLQW GROUNO LEVEL 

.INCH DIAMETER 
BOREHOLE 

38 i«t 

       Q%  INCH OIAMETER 
SCHEDULE « PVC 
BLANK CASING 

-ÄSENT0N1TE-CEMENT 
SEAL OR 

-0 3-SACK CSMENT-SAND 
SeAL „ 

W=RS 

i 

— BENTONITE PELLET 
SEAL 

3AN0PACK 

— _"^- INCH O'AMETER 
SLOTTED •■ O . 0 I fl 

^    »Q ? > iect 

aOTTOM WELL. CAP 

— MOLE CLEANED OUT TO 

BOTTOM OF BOREHOLE 
2Ü. let* 

NOT TO SCALE 

ADDITIONAL INFORMATION; 

firjc 



Oak Halliburton NUS 

FIELD WELL COMPLETION FORM 

JOB 
NAMC: bJfa   AFP 
JOB 
NUMBER: Olli PROJCCT 

MANAGU: A7 
L.OCGCO 
BY: ßPH 

EDITED 
■ Y: 

WCLL 
NAMC: Mwyob ?Wir 
OKILUNG 
COMPANY: 

COUIPMCNT:               ^-JQ " 

D  

fjt.-#*h,  ^ü^k 
TEW A INCH HOLLOW STB« AUGER 

INCH ROTARY WASH jSP^T 
DRILLED: 

a CHRISTY BOX 

O LOCKING STEEL COVER 

■ INCH DIAMETER 
STEEL CONOUCTOR 
CASING 

.to. feet 

 INCH OIAMETER 
BOREHOLE 

 to ft« 

•f—O BENTONITE-CEMENT 
SEAL OR 

■a 8-SACK CEMENT-SANO 
SEAL 

GALLON» OF WATCH 
USCO DURING QUILLING: J1A GALLONS 

.feet 

METHOD OP OCCONTAMINATION 
PRIOR TO DRILLING: &&>-       (a****. 
DEVELOPMENT 

MCTHOO OP 
OCVCLOPMCNT: ^>4VL yi'V-^C    'O^'iA^I'l+K'irJ'C     RuC^ 
OCVCLOPMCNT 
BCGAN OATC: TIMC: 

YICLO: 
GPM 

TIMC: 
FROM TO 

DATC: 

YIELD: 
GPM 

TIME: 
FROM TO 

OATC: 

YICLO: 
GPM 

TIMt: 
FROM TO 

OATC: 

YICLO: 
GPM 

TIMC: 
FROM TO 

OATC: 

TOTAL WATER  REMOVED 
DURING  DEVELOPMENT: GALLONS 

DESCRIPTION 
OP TURBIDITY 
AT  ENO OP 
DEVELOPMENT: 

DCLEAR 

QMOO. TURBID 

D SLIGHTLY CLOUDY 

D VERY MUDDY 

ODOR OP 
WATER: 

WATER 
DISCHARGED 
TO: 

DGROUND SURFACE 

DSTORM SEWERS 

D DRUMS 

ÜTANK TRUCK 

a STORAGE TANK 

d CITHER 
DEPTH   TO   WATER 
AFTER  DEVELOPMENT: FEET 

MATERIALS USED 

few 

JOJ- SACKS OF 

SACKS OF 

2-0, li*4b H 
 CEMENT 

7fT 
in 

GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

POUNOS OF BENTONITE PELLETS 

&&_ FEET OF. . INCH PVC BLANK CAS ING 

0$ 

TOP OF CASING AT 
2- 6 FEET ABOVE AT 
MMW GROUND LEVEL 

—/JL2£_INCH DIAMETER 
BOREHOLE 

D   ■■li.ft- 

  INCH OIAMETER 
SCHEDULE 40PVC 
BLANK CASING 

■*- 2-h    .„    I.)   f~, 

-{B'BENTONITE-CEMENT 
SEAL OR 

—D S-SACK CEMENT-SANO 
SEAL 

-£_>o_Jlofeef 

BENTONITEPELLET 
SEAL 

£jL'.olJL>ett 

SAND PACK 

L^Ltol^Lfee, 

■     ■*-    INCH DIAMETER 

SLOTTED ( £>-Q I ) 
!l>ch- SCREEN 

1-1  »n   //'/  fp-i 

■ ■*-   INCH OIAMETER 
SaCllSBWkC <0R*vTT-^r 
BLANK SILT TRAP 

■ BOTTOM WELL CAP 

±LL fee« 
■ HOLE CLEANED OUT TO 

3Ji£fw 

   YARDJ CEMENT-SAND (REOIMIXI USED 

CONCRETE PUMPER USED? QNO       QYES 

NAME  

ADDITIONAL INFORMATION: 

WELL COVER USED:    O LOCKING STEEL COVER 

D CHRISTY BOX 

OOTHER  



>Ä\ Halliburton NUS 
V&W CORPORATION 

FIELD WELL COMPLETION FORM 

Jos 
NAMC: k^Aß^AFB 
JOB 
NUMBER: 0//V 
LOGCIO 
• V: IM. 

PROJECT 
MANAGER: ü 
EDITED 
■ T: 

WCLL 
NAMC: 

DRILLING 
COMPANY: 

;M W%O(> 

sf/ii^J&te 
EQUIPMENT: 

.OW STEM^Äl 

y7;>/yr 

[H^JH-i? INCH HOLLOW STEM'AUGER 

□  INCH ROTARY WASH 
$P%* 

D*ILLCO: 

Q CHRISTY BOX 

DLOCKING STEEL COVER 

— INCH DIAMETER 
STEEL CONDUCTOR 
CASING 

 to 'eet 

— INCH DIAMETER 
BOREHOLE 

 . to 't«t 

•)—D BENTONITE-CEMENT 
SEAL OR 
8-SACK CEMENT-SAND 
SEAL 

GALLONS OP WATER 
USED DURING DRILLING: M. GALLONS /M 

.feet 

METHOD OP OECOMTAMINATION 
PRIOR TO DRILLING: 

DEVELOPMENT 

A^Sf^y^   TOJMH 

METHOD OP 
DEVELOPMENT: 

DEVELOPMENT 
BEGAN DATE: TIME: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELO: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

TOTAL WATER REMOVED 
DURING DEVELOPMENT: GALLONS 

DESCRIPTION 
OP TURBIDITY 
AT  END OF 
DEVELOPMENT: 

QCLEAR 

D MOO. TURBID 

DSLIGHTLY CLOUDY 

O VERY MUDDY 

ODOR OP 
WATER: 

WATER 
DISCHARGED 
TO: 

ÜGROUNO SURFACE       D TANK TRUCK 

OSTORM SEWERS             DSTORAGETANK 

OORUMS D OTHER  

DEPTH  TO  WATER 
APTER  DEVELOPMENT: 

MATERIALS USED 

FEET 

}0J SACKS OF 

SACKS OF 

S'olh   1,0 foo   ht,Ae .SAND 

-CEMENT 

100 

i?.r 

GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

POUNOS OF BENTONITE PELLETS 

FEET OF. .INCH PVC BLANK CASING 
Si. 

  YARD3 CEMENT-SAND <REbl^ixrOFIürR*E^F*" 

M 
Sftfc- 

TOP OF CASING AT 

!____ FEET ABOVE AT 
06L0WGROUNO LEVEL 

  ___L.INCH DIAMETER 
BOREHOLE 

J2_:o_____»eet 

     3-      INCH OIAMETER 
SCHEDULE 40PVC 
BLANK CASING 

r jbJLtoJhJLitti 
-ETBENTONITECEMENT 

SEAL OR 
-Q 8-SACK CEMENT-SAND 

SEAL        __ 

BENTONITE PELLET 
SEAL 

r.o .«1. 0 .PP, 

T; 
SAND PACK 

i^ioiilt«. 
- X- INCH OIAMETER 

SLOTTED <   h.01 ) 
inch- SCREEN 

iZlOtoHli-fee, 
- "2-- INCH OIAMETER 

SCH-CDULC 40 I* VC 57^ 
BLANK SILT TRAP 

>M to_u0.ee, 
■ BOTTOM WELL CAP 

2__£fec, 

" HOLE CLEANED OUT TO 

■BOTTOM OF BOREHOLE 

;?__J_.cet 

  YARD0 CEMENT-SAND (REDIMIX) USED 

CONCRETE PUMPER USED?        QNO       QYES 

NAME    

NOT TO SCALE 

ADDITIONAL INFORMATION: 

WELL COVER USED:    □ LOCKING STEEL COVER 
DCHRISTY BOX 

D OTHER  



.ä\ Halliburton NUS 
<""/ CORPORATION 

FIELD WELL COMPLETION FORM 

JOB 
NAMC: (wJM*  Afi 
JOB 
NUMBER: ________ 
Loceto 
• V: MM- 

PKOJICT 
MANAGER: AT_ 
COITCO 
BV: 

WILL 
NAMC: Y\W>i>7 
DRILLING 
COMPANY: V-Ai.-'^pte    Ho* 

Vhohr 

"HT'  ^"lyZD INCH HOLLOW STEM AbGER 

n  INCH ROTARY WASH _*i  i  wn. * 
HOURS 
DRILLED 

a CHRISTY BOX 

Q LOCKING STEEL COVER 

— INCH DIAMETER 
STEEL CONDUCTOR 
CASING 

feet 

 INCH DIAMETER 
BOREHOLE 

 to feet 

GALLONS OF WATCH 
USCO DURING DRILLING: /M 

■O BENTONITE-CEMENT 
SEAL  OR 

•J—D 8SACK CEMENT-SAND 
SEAL 

 to _____ feet 
GALLONS 

METHOD OF DECONTAMINATION 
PRIOR TO DRILLING: Jytefa-   (^yo^. 
DEVELOPMENT 

METHOD Or 
DEVELOPMENT: 

DE V ELI 
BEGAN 

3PMENT 
DATE: TIME: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

TOTAL WATER  REMOVED 
DURING  DEVELOPMENT: GALLONS 

DESCRIPTION 
Or TURBIDITY 
AT END or 
DEVELOPMENT: 

OCLEAR 

DMOO. TURBID 

□ SLIGHTLY CLOUDY 

O VERY MUDDY 

OOOR or 
WATER: 

WATER 
DISCHARGED 
TO: 

DGROUND SURFACE 

DSTORM SEWERS 

OORUMS 

DTANK TRUCK 

D STORAGE TANK 

nriTHFR 
DEPTH  TO   WATER 
AFTER  DEVELOPMENT: FEET 

MATERIALS USED 

4-4. SACKS OF 

SACKS OF 

So lb   „o/vft  ??wr*fr . SAND 

-CEMENT 

_____ 

HI 
10 >v- 
a-ö 

GALLONS OF GROUT USED 

SACKS OF POWDERED 8ENT0NITE 

POUNDS OF BENTONITE PELLETS 

FEET 0F_____ INCH PVC BLANK CASING 
«        ss-      .-■_.- 

FEET OF    j"    INCH-PVfrS^ÖrKLpCREEN ~*"; 

YARD3 CEMENT-SANO (REOI-MIX) ORDERED 

3, 

.P**$; 
■■ •$* ' 'tifii/Sfjti'.T- 

m 
:>*.< 

TOP OF CASING AT 

^___ FEET ABOVE AT 
fitL-&W-GROUND LEVEL 

— /____ INCH OlAMETER 
BOREHOLE 

__>_:o______ feet 

— ^-      INCH DIAMETER 
SCHEDULE 40PVC 
BLANK CASING 

7-___I.oi___.fee, 
-CEPsENTONITECEMENT 

SEAL OR 
-O B-SACK CEMENT-SAND 

SEAL 

___-o____feet 

BENTONITEPELLET 
SEAL 

__£ toS__.ee, 

(~--cl 

£ 
T= 

NO PACK 
__,o____fee, 

1^ INCH DIAMETER 

SLOTTED (_________» 
inch- SCREEN 

__J_ to-__--. fe*t 

- 1* INCH OlAMETER 
STHFrilll F HQPVC 5 <• 
BLANK SILT TRAP     °- 

^_-__,o___L,ee, 
- BOTTOM WELL CAP 
_M.ee, 

- HOLE CLEANED OUT TO 
2-Lk.  l-e, 

^ife^Sa^^BQFtEHQ CE 

  YARD"' CEMENT-SAND IREOI-MIX) USED 

CONCRETE PUMPER USEO? ONO       QTES 

NAME 

»      'N'Ö-rröTCXLE—-' 

ADDITIONAL INFORMATION: 

gg_8S5Si> 

WELL COVER USED:    D LOCKING STEEL COVER 

OCHRISTY BOX 

D OTHER  



;ä Halliburton NUS 
^y CORPQRAT I O N 

FIELD WELL COMPLETION FORM 

N°A'ME:      ETcxJgJLT     R-F"S 

a>\\4  
JOB 
NUMIt« 

LOSGCO 

WtLL 

rnoJCCT 
MANAG ER:    fti[ai^      J^ICJ/IS, 

D5^-° 
CDITCO 

WELL , 
NAMC:        MW^.t> - 

DATE 

ORI LUNG 
COMPANY: 

CQUIFMENT: 

Efl_LO_ INCH HOLLOW STEM AUGER 1 ^ C^cjferd 

D INCH ROTARY WASH 
CALLONI or WATER 
USEQ DURING ORILLINC: 

Mount 
lORILLEO: 

D CHRISTY BOX 

O LOCKING STEEL COVER 

.INCH DIAMETER 

GALLONS 

STEEL CONDUCTOR 
CASING 

 to feet 

 INCH DIAMETER 
BOREHOLE 

 to feet 

•—D BENTONITE-CEMENT 
SEAL OR 
8-SACK CEMENTlSAND 
SEAL 

feet 
METHOD OF DECONTAMINATION 
FR.OR TO B-LUN«,    S4€Q.VY1    CU<QjSl>~>CX  

DEVELOPMENT ^ejt  T^lnp^^   t^  
METHOD OF I  E METMOO OF 
OEVELOrMENTi 

DEVELOPMENT 
■ ECAN DATE: TIME: 
VICLO: 

GPM 
YIELD: 

GPM 
VIELD: 

GPM 
YIELD: 

TIME: 
FROM TO 
TIME: 
FROM TO 
TIME: 
FROM TO 
TIME: 

GPM [FROM TO 

DATE: 

DATE: 

OATC: 

DATE: 

TOP OF CASING AT 

TOTAL. WATER  REMOVED 
OURINC  DEVELOPMENT: 

DESCRIfTIOn 
OF   TURBIDITY 
AT  END  OF 
DEVELOPMENT: 

GALLONS 

DCLEAR 

ÜMOD. TURBID 
ODOR  O F 
WATER: 

DSLIGHTLY CLOUDY 

D VERY MUODY 

WATER 
OISCM ARC ED 
TO: 

DEPTH  TO  WATER 
*FTES   DEVELOPMENT 

DGROUND SURFACE       D TANK TRUCK 

DSTORM SEWERS OSTORAGETANK 
DDRUMS  POTHER 

MATERIALS USED 

FEET 

SFEET^BöVSAT 
BELOW GROOWfLEVEL 

 ^^_INCH DIAMETER 
BOREHOLE 

-2_:o«2jr_,ee« 

  -£?=- INCH DIAMETER 
SCHEDULE 40PVC 
8LANK CASING 

-£2-lo_fL_feet 
-$ BENTONITE-CEMENT 

SEAL OR 
-Q S-SACK CEMENT-SAND 

SEAL 
o 

-1 SACKS 0F g^'fr W4n P.' tWaf^» f*^. ...,P 

SACKS OF  

£tO 
GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

-CEMENT 

leer 

■ BENTONITE PELLET 
SEAL 

ISGO^OJT^POUHOS 0F BENTONITE PELLETS       I •/       I r        r 
. <*> -v. ' '2- PU.C Vi<eJts 

    «ETOF_^INCHFW8LANKCASINGvu,   ^.^^L.   c «* <££. 

-  FEET OF __^. INCH W/e SLOTTED SCREEN 
O 

SAND PACK 

-ZZ_lo_ElLleei 

ot_ INCH DIAMETER 

SLOTTED (    .OlO      } 
il>clw SCREEN 

—2_ t"i-iL_f><M 

_f^L INCH DIAMETER 
SCHEDULE 4<Mnrc-srs. 
BLANK SILT TRAP 

■ BOTTOM WELL CAP 

.P^i    leei 

■ HOLE CLEANEO OUT TO 

ßOJJOM OF BOREHOLE 

i2=l_fcet 

YARO   CEMENT-SANO (REDI-MIXI ORDERED 

I 
I 

   VARD   CEMENT-SANO (REDI-MIXI USED 

CONCRETE PUMPER USED?       ^NO       QYES 

NAME    fY\\**e\       .n    ct_     *S<>   °£L2__ 

WELL COVER USED:    ^LOCKING STEEL COVER 

DCHRISTY BOX 

D OTHER  

NOT TO SCALE 

ADDITIONAL INFORMATION: 



.'Ä\HalÜburtonNUS 
"*/ CORPORATION 

FIELD WELL COMPLETION FORM 

JOB 
NAME: &oJvus w=e> 
JOB                          ^i 
NUHICIt:          0{   1 *-j 

PROJECT 
MANAGER: ftddu^ Jmidns 

LOCCCO     . 
•v:         G~.Mil Icu- 

COITCO 
■ r: 

WtLL 
NAME:        "T^ , ^0>   \ 

OATC:              . 

DRILLING    _^ 
COMPANY:        I   y~ 

CQUlrMCNT: 11    i —■* nan  ! 

B 7 '/*-/,., INCH HOLLOW STEM AUGER 

D  INCH ROTARY WASH 

CALLONS OF WATER 
USED DURING ORILLINC: 

DRILLER: 

M,   To 
HOURS 
DRILLED: 

i±^ 

5     GALLONS 
METHOD OF DECONTAMINATION 
PR.ORTOOR.LL.HG: "S 4^0 m dl ■<?O, HI Kl->N 

DEVELOPMENT^^ yOg) T^exAUoprYlt^ T^rv^ 
METHOD OF 
DEVELOPMENT: 

DEVELOPMENT 
■ ECAN DATE: TIME: 
YIELD: 

GPM 
TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

OATC: 

riELO: 
GPM 

TIME: 
FROM TO 

DATE: 

TOTAL WATER REMOVED 
DURING DEVELOPMENT: GALLONS 
DESCRIPTION 
Or TURBIDITY 
AT ENO OF 
DEVELOPMENT: 

0CLEAR 

DMOD. TURBID 

QSLIGHTLY CLOUDY 

D VERY MUDOY 
OOOR OF 
WATER: 

WATER 
DISCHARGED 
TO: 

DGROUND SURFACE       D TANK TRUCK 

OSTORM SEWERS DSTORAGE TANK 

OQRUMS  DOTH ER  
DEPTH TO WATER 
AFTER OEVCLOPMCNT: 

MATERIALS USED 

FEET 

-S lH  SACKS OF 

 t^ft        SACKS OF 

-UlL 

. SAND 

-CEMENT 

N/A 
GALLONS OF GROUT USED 

SACKS OF POWDERED 8ENT0NITE 

-tOk   POUNDS OF BENTONITE PELLETS     1.5   bi^cVcaJhS 

-L9.    FEET 0F_^=_ INCH PVC BLANK CASING    I F+ &f Gx^ CrC-f 

' FEET OF _0- |NCn Pvc SLOTTED SCREEN 

O CHRISTY BOX 

□ LOCKING STEEL COVER 

• INCH DIAMETER 
STEEL CONDUCTOR 
CASING 

 to feet 

 INCH OIAMETER 
BOREHOLE 

 to fett 

•f—a BENTONITE-CEMENT 
SEAL OR 

•j—D 8-SACK CEMENT-SANO 
I SE, SEAL 

.feet 

V<- 

1 

TOP OF CASING AT 

-3  .FEET 
I 

-7/4 

_B6VE)AT 
BELOW GROULTOTEVEL 

BOREHOLE 

:o 

INCH DIAMETER 

£>    .„ /£ >S~t. 

m 

  —2*=- INCH OIAMETER 
SCHEDULE 40PVC 
BLANK CASING 

3     to        6>    ttr, 

-d BENTONITE-CEMENT 
SEAL OR 

-0 B-SACK CEMENT-SAND 
SEAL 

  'O feet 

:>\< 
• BENTONITEPELLET 

SEAL 

-O_to_i_.eet 

SAND PACK 
«V      in lt"^t„. 

YARO3 CEMENT-SANO (REDI-MIX) ORDERED NOT TO SCALE 

80TTOM WELL CAP 

HOLE CLEANED OUT TO 

IL>£~ I-et 

- BOTTOM OF BOREHOLE 
'i-Tfcet 

YARD3 CEMENT-SANO (REDI-MIXI USED 

CONCRETE PUMPER USED?        ttf«)       QYES 

NAME 
^° 

ADDITIONAL INFORMATION: 

Oa-lo^ao^kxl^^t^dl  -k-2SbcreA 

i 
WELL COVER USED:     Q LOCKING STEEL COVER 

DCHRISTY BOX  

MOTHER i emp \,\l-el\ 



ää Halliburton NÜS 
"?/ CORPORATION 

FIELD WELL COMPLETION FORM 

JO» 
NA ME. £ iA ke <z.   frPG 
JOB                      ^v 
NUMICR:    O   1  | L/ 

PROJECT 
MANAGER: ALLA-V 3EAJVC 

LOSCCO 

•Y:    B, rncc& KJ  LBSS 
EDITED 
■ V: 

WtLL     ,  . 
NAME:      J     \jj   \S*  OQ, 

DATE: 

DRILLING 
COMPANY:    T  C J      ST   fl f E     TESTS Aj & 
EQUIPMENT: 

&SL-U1 INCH HOLLOW STEM AUGER 

D  INCH ROTARY WASH 

DRILLER: 
TPTTV 

HOURS • 
DRILLED:   J.  — __J =:  

GALLONS OF WATER                            ^ 
USED DURING DRILLING:                >>                                                    GALLONS 

METHOD OP DECONTAMINATION    _, 
PRIOR TO DRILLING:                                 ST 6   £ »^      C L   E   A Aj 

DEVELOPMENT 

MCTHOO or              £■■      
DEVELOPMENT:     bp£-    QB  V&CCVf* £  AJ T   ?ü <lYT\ 

O CHRISTY BOX 

□ LOCKING STEEL COVER 

— INCH DIAMETER 
STEELCONOUCTOR 
CASING 

.to. .feet 

. INCH DIAMETER 
BOREHOLE     . 

 to fett 

BENTONITE-CEMENT 
SEAL OR 

«j—O 8-SACK CEMENT-SANO 
SEAL 

DEVELOPMENT 
BEGAN DATE: TIME: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIME: 
FROM TO 

DATE: 

TOTAL WATER  REMOVED 
DURING DEVELOPMENT: GALLONS 
DESCRIPTION 
OP TURBIDITY 
AT  END OF 
DEVELOPMENT: 

DCLEAR 

D MOO. TURBID 

D SLIGHTLY CLOUOY 

D VERY MUDDY 
ODOR  OF 
WATER: 

SSSS 

WATER 
OISCH ARCED 
TO: 

DGROUNO SURFACE 

DSTORM SEWERS 

D DRUMS 

OTANK TRUCK 

O STORAGE TANK 

DOTHER  
DEPTH TO  WATER 
AFTER  DEVELOPMENT: FEET 

MATERIALS USED 

£* 

NA 
SACKS OF mügjE    Co.   PTiTcd-rrow^N0°r A 

A/A 
SACKS OF -CEMENT 

A/fl 
81 
lo 
(c 

GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

POUNDS OF BENTONITE PELLETS     I . 3ty    gviC)cET, 

.INCH PVC BLANK CASING FEET OF. 

FEET OF. . INCH PVC SLOTTED SCREEN 

•Xv, 

  YARD3 CEMENT-SANO (REDI-MIXI OROERED 

 . YARD3 CEMENT-SANO (REDI-MIXI USED 

CONCRETE PUMPER USED?        QlsiO       QYES 

NAME 

NOT TO SCALE 

.feet 

TOP OF CASING AT 

~* -*-      FEET4B(5V> AT 
BELOW GROUNÜLEVEL 

—7   'V INCH DIAMETER 
BOREHOLE 

_Q_:oÜkLfe« 
- _±_ INCH DIAMETER 

SCHEDULE 40 PVC 
BLANK CASING 

— BENTONITEPELLET 
SEAL 

_Q_to_k_.eet 

~    l~»-C| ( ..„.-.I-, 
SAND PACK 

to     ,jff,S,... 

- <*-     INCH DIAMETER 

SLOTTED (QiQ)C } 
inch' SCREEN 

&     ta   ) 8     fr.-! 

_X"NCH 01 AMETER 
SCHEÖULE/ioPVC 
BLANK SrtST^TRAP 

 (o— feet 

- BOTTOM WELL CAP 

M_feet 

- HOLE CLEANED OUT TO 

■ BOTTOM OF BOREHOLE 'B.s, —— feet 

WELL COVER USED:    D LOCKING STEEL COVER 
DCHRISTY BOX 

G^OTHER T £ /yif»o g ifl gy  Uj £ U 

AOOITIONAL INFORMATION:   

(e.2S RAG-S,    



i\ Halliburton NIB ysi».\. 

\Üj"?/ CORPORATION 

FIELD WELL COMPLETION FORM 

"°*Mg!    T^ ex lew py^f^. 
JOB 
NUMBER ■ OIK 
LOGGED , 

PHOJtCT 
MANAcrw: »q j(cu'v IfeyUcJ <Ts 
COITCO 
■ Vl 

WELL 
N AME: T\AJ I5Q?> 'yfe-7 /^ 

EQUIPMENT:       ,/-7i/ ^ I DRILLER- 
\ä-U±±-  INCH HOLLOW STEM AUGER *_^ . -j-> INCH HOLLOW STEM AUGER 

INCH ROTARY WASH 
GALLONS OF WATER 
USED DURING DRILLING: 

DRILLER: 

HOURS 
DRILLED: 

,5     GALLONS "^ ^H^^^- 

O CHRISTY BOX 

Q LOCKING STEEL COVER 

— INCH DIAMETER 
STEEL CONOUCTOR 
CASING 

 to (eet 

—  INCH DIAMETER 
BOREHOLE 

 to «eet 

• —a BENTONITE-CEMENT 
SEAL OR 

p—O 8-SACK CEMENT-SAND 
I I SEAL 

 to feet 

METHOD Or DECONTAMINATION 
PRIOR TO DRILLING: S ie<xm   CJ. gani na 
DEVELOPMENT    <^  yAf€ll t>Q/<dopnU>vvi-   f^rrO 
urrurtn r\m 

TOP OF CASING AT 

^2_FEETCi0vbA1 

METHOD OF 
DEVELOPMENT: 

DEVELOPMENT 
BEGAN DATE: 

GPM 
YIELD: 

GPM 
YIELD: 

GPM 

TIME: 
FROM TO 
TIME: 
FROM TO 
TIME: 
FROM TO 
TIME: 

GPM    FROM 

TOTAL WATER REMOVED 
DURING DEVELOPMENT: 

TO 

DATE: 

DATE: 

DATE: 

DATE: 

GALLONS 
DESCRIPTION 
OF TURBIDITY 
AT END OF 
DEVELOPMENT: 

DCLEAR 

D MOO. TURBID 

D SLIGHTLY CLOUDY 

D VERY MUDDY 
ODOR  OF 
WATER: 

WATER 
DISCHARGED 
TO: 

DEPTH  TO  WATER 
AFTER DEVELOPMENT: 

MATERIALS USED 

QGROUNO SURFACE 

DSTORM SEWERS 

DDRUMS 

DTANK TRUCK 

DSTORAGE TANK 

DOTHER  

FEET 

5 7,. 
SACKS OF /Qtori« OoMo (=,'lir<xh\f^'*Wi,! %- 
SACKS OF -CEMENT 

^r-5 

lO 

J° 

GALLONS OF GROUT USED 

SACKS OF POWDERED BENTONITE 

POUNDS OF BENTONITE PELLETS     /   '/z.   buckj-H> 

FEET OF_^L_ INCH PVC BLANK CASING    i-S"'    CJUJ- &(£■ 

"2. FEET OF. . INCH PVC SLOTTED SCREEN 

BELOW GROUNDLEVEL 

Hui INCH DIAMETER 
BOREHOLE 

-Q-:o   l<*    leet 

INCH DIAMETER 
SCHEDULE 40PVC 
8LANK CASING 

—=— to_Si5^eet 

a BENTONITE-CEMENT 
SEAL OR 

■a BSACK CEMENT-SAND 
SEAL 

■^—•o leer 

BENTONITE PELLET 
SEAL 

-Q— -o J<o   i..t 

SAND PACK 
3igii,|(a,Oi,., 

**-   INCH DIAMETER 

SLOTTED {OsCzlO      I 

|nch< SCREEN 

^iiLtolStSifeet 

AMETER 
'40 PVC 

TRAP MA 

eet 

BOTTOM WELL CAP 

LS^ieet   • S' Sand 

HOLE CLEANED OUT TO 

BOTTOM OF BOREHOLE 

-(.<*>,. (eet 

  YARD3 CEMENT-SANO (REDI-MIXI ORDERED 

  YARD3 CEMENT-SAND (REOI-MIX) USED 

CONCRETE PUMPER USED7        T^NO       QYES 

NAME 

NOT TO SCALE 

ADDITIONAL INFORMATION:  

Ca\<<u±CAbedl<=&y\d -(0,1-5. sackst 

WELL COVER USED:    O LOCKING STEEL COVER 

DCHRISTY BOX 

dPTHER     "Te.\rv\ p j/y/etf 

VT>- 
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H°*Mr= E A \<-££   A F g 
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Biz-iltsr 

[aUirMCNT: 
INCH HOLLOW STEM AUGEH 

INCH ROTARY WASH 

CALLO« or WATCH 
liseo pumne OHIU.INC: 8 

aHILU«; 

HOUKl 
DXIU.EO: 

Q CHRISTY BOX 

□ LOCKING STEEL COVER 

— INCH DIAMETER 
STEELCONDUCTOR 
CASING 

.few 

. INCH DIAMETER 
BOREHOLE 

.to. .<eec 

BENTONITE-CEMENT 
SEAL OR 

•I—D 8-SACK CEMENT^AND 
SEAL 

GALLONS 

METHOD OF DECONTAMINATION      x» 
mioi TO D*iume:                            —>~T & \4 V*\ CLf A-KI 
DEVELOPMENT • 

METMOO OF                S   .— 
OtvtLOFMtNTi      5> £■ f* De v/£Lü^w£^r fxi-ß. m 
DtVtUO'NCHT 
IC6AN OATC: TIMC: 

YICLO: 
GPM 

TIME. 

FROM TO 
OATC; 

rieuDi 
GPM 

TWC: 
FROM TO     . 

OAT(! 

VICLOi 
GPM 

TIME: 
FROM TO 

DATE: 

YIELD: 
GPM 

TIMC: 
FROM TO 

OATC: 

TOTAL WATCH HCMOVCD 
OUHIHS OCVCLOrMCNT: GALLONS 
OCSCHirTION 
or TUBIIOIT» 
AT END or 
OCVltO'MtBTi 

0 CLEAR 

□ MOO. TURBID 

QSLIGHTLY CLOUDY 

0 VERY MUOOY 

ODO«or 
WATCH; 

WATCH 
OISCHAHCCD 
To: 

DCROUNO SURFACE      0 TANK TRUCK 

OSTORM SEWERS            G STORAGE TANK 

a DRUMS D OTH ER_  
DEfT» TO   WATCH 
AFTCH  DtVCLO'MtNT: 

MATERIALS USED 

FEET 

7 
A/fl 
A/fl 

Ni\ 

1^ 
JJL 

SACKS OF  r^QHTGc.,;.    PrirftflTg^rTB°z a 

SACKS OF  CEMENT 

GALLONS OF GROUT USED 

SACKS OF POWDEREDBENTONlTE 

POUNDS OF 8ENT0NITE PELLETS    /.-S" ß^c.kP„ 

FEETOF_2h_INCHPVC BLANK CASING     L£ '   C^rcpp 

INCH PVC SLOTTED SCREEN -P  FEETOF_£i 

P 

 _ YARO* CEMENT-SANO (REOI-MIXI ORDERED 

_ _ YARD3 CEMENT-SAND (REOI-MIXl USEO 

CONCRETE PUMPER USED7        G^NO       QVES 

NAME  

NOT TO SCALE 

.l«et 

TOP OF CASING AT 

-^_ FEET^iOvT>T 
BELOW GROOmrCEVEL 

' litt- INCH DIAMETER 
BOREHOLE 

_±L_ INCH DIAMETER 
SCHEDULE «0 PVC 
BLANK CASING 

_£ in ■^••S"   (»i 

-D EENTONITE-CEMENT 
SEAL OR 

-a S-SACK CEMENT^AND 
SEAL 

.'eer 

BENTONlTEPELLET 
SEAL 

1^5 *e« 

SANO PACK 
3.5-     ,n    /fa .(eet 

a. , NCH DIAMETER 

SLOTTED fO,CIO ) 
ilwtw SCREEN 

- _~rrtNCH-OrAMETER 
SCHEDULE «O-P-VC 
BLANK SiL-T-TRAP 

 to-——feet 

BOTTOM WELL CAP 

IS^_le„ 

*  HOLE CLEANED OUT TO 

■ BOTTOM OF BOREHOLE 

'££-ree. 

WELL COVER USEO:    D LOCKING STEEL COVER 

DCHRISTY BOX 
G/OTHER   ffin^fiadAAy   lo^LC 

ADDITIONAL INFORMATION:  

(o.JLS-  GAfrS 
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