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Technical Memorandum OB/OD Mobilization f2 Fort Riley, Kansas

Overview of Mobilization #2 Activities
II Open Burn/Open Detonation Area

I 1.0 Introduction

This report presents a summary of the supplemental field work conducted during Mobilization #2
performed in accordance with the "Overview of Mobilization #1 Findings and Proposed Mobilization
#2 Activities" memorandum (CENWK, 1997, referred to as Tech Memo #1), dated 30 May 1997.

I The objectives of the supplemental investigations are to (a) evaluate the possible source and extent
of contamination, (b) evaluate whether or not any other contaminants associated with the site are co-
contaminants with the chlorinated solvent, and (c) clarify the local geology and movement of water
within the different formations that underlay this site. Activities performed to achieve these objectives
included the installation and development of five nested piezometers; geophysical logging of the five
pilot borehole, existing monitoring well OB97-05, and an outcrop; surveying of all wells,
piezometers, and sampling locations for elevation and coordinates; and sampling. Additional
sampling of wells, piezometers, and surface water locations was performed in September 1997. The

I activities performed during the June/July 1997 mobilization are described in detail in the following
sections.

There were a number of deviations from the proposed activities as follows:

i Grab samples were not collected from the piezometers as planned because of the difficulties
in purging the piezometers. These samples were collected during the groundwater sampling
event in September 1997;

I * Surface water sampling was not conducted as the flow in the streams was intermittent.
Sampling locations were surveyed, however, and it was proposed to collect samples when3 conditions permit;

The number of piezometers installed (26) was changed from the proposed number (28) based
I on a review of the drilling logs and geophysical logs; and

* The amount of coring conducted at OB97-13PZ was reduced from the proposed 25 feet to
approximately 10 feet based on the materials encountered. The coring did, however, reveal
the Schroyer Limestone/Havensville Shale contact, which partially fulfilled the purpose of
coring. As the upper portion of the Schroyer was absent, the entire thickness could not be3 cored.

I
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2.0 Piezometer Construction

Five nested piezometers were installed at the OB/OD Area during Mobilization #2 between 1 and 19
June 1997. Figure 1 is a site map showing all the well and piezometer locations. Figure 2 is a site
map showing location of surface water sampling locations (only OB97-SW2 has been sampled
through September 1997). The piezometer construction data is presented in Table 1. The survey data
for the eight existing wells, the five piezometers, and other site features are presented in Table 2.

Prior to the commencement of drilling activities for the nested piezometers, the ground surface
elevation of the proposed locations were surveyed. As the proposed screen intervals for piezometers
OB97-10 through OB97-12 were the same, their locations were adjusted so that the ground surface
elevation for each location was within 2 feet. Accurate elevation data were important prior to drilling
as the limestone formations at the site are relatively flat lying, and the elevation at which these
formations might be expected to be encountered was known from previous drilling and logging

* activities performed at the site.

Drilling was performed using an Ingersol-Rand TH 60 rig using air rotary drilling techniques. Pilot
borings were advanced using a 57/8-inch tricone bit, allowing for accurate logging of the cuttings.
The borings were then reamed with a 97/8-inch tricone bit. Coring was performed at'one piezometer
location (OB97-13PZ) from 17.4 feet below ground surface (bgs) to 26.5 feet bgs. Drilling logs for3 each of the piezometer borings are included in Attachment 1. Upon completion of each boring an 8-
inch inner diameter polyvinyl chloride (PVC) casing was installed temporarily to prevent collapse of
the sidewalls.

Upon completion of the five borings, downhole geophysical logging was performed using a gammai logging tool (Colog MGX logger with a 2375 gamma sonde). Logging of monitoring well OB97-05
and the outcrop south of Vinton School Road were also performed during this mobilization. The
outcrop is located about 2,000 feet southwest of the OB/OD Area. The geophysical -logs, printed ati a scale of 1 inch equals 10 feet, are included as Attachment 2. The drilling logs and geophysical logs
were used to select the screen intervals for each piezometer.

Each piezometer is constructed of 1-inch diameter schedule 80 PVC and the screen sections for each
are approximately 1-foot long, with the exception of the piezometer OB97-09PZ screening the
Florence Limestone. The screen interval for this piezometer is approximately 2 feet long. Six nested
piezometers were installed at piezometer location OB97-09PZ and five nested piezometers were
installed at the other four piezometer locations. Each piezometer was constructed in a similar fashion
by first backfilling the boring with bentonite to a depth approximately 1.5 feet below the proposed
depth of the lowest piezometer. Time delayed bentonite pel-plug was used to allow the bentonite
time to fall through the water before hydrating. Where it was deemed appropriate (i.e., when the
formation water was viscous or the water column large), a 2-inch tremie pipe was used to place the3 bentonite. The bentonite seal was allowed three hours to hydrate before the sand/filter pack and
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piezometer was set. Once all the piezometers were installed, a 10-inch protective steel casing was
set, weep holes drilled, and three bumper posts set. All piezometer casings at each location were cut
to the same elevation and notched for identification purposes. The deepest piezometer at each
location .had no notches with each consecutively shallower piezometer having one more notch than
the previous piezometer. An aluminum plate, stamped with screened interval and elevation
information was secured to the inside of each protective casing and a brass survey monument set in
the concrete pad was stamped with the piezometer identification and elevation information (ground
surface and top of PVC casing). The well specification forms are provided in Attachment 3.

3.0 Well Development

During drilling operations at piezometer OB97-13PZ, groundwater was forced from monitoring well
OB97-07, located approximately 10 feet to the west. It was therefore necessary to redevelop this
well. Redevelopment took place on 17 and 18 June 1997. A bladder pump was used to surge and
pump the well.

I Monitoring well OB97-05 was also developed on 10 June 1997 during Mobilization #2 as it was not
completed during Mobilization #1 due to heavy rains. A stainless steel bailer was used to surge and
remove groundwater from this well. Well development logs are included in Attachment 4 and the
results of the well development of both wells is summarized in Table 3.

4.0 Piezometer Purging

It was planned to remove 3 well volumes from each piezometer and to collect a grab sample. Due
to the narrow diameter and depths of the piezometers, conventional pumps could not be used. On
17 June 1997, purging of the piezometers commenced at OB97-13PZ using inertial (jiggle) tubes.
However, purging using this method could not be completed due to limitations of the jiggle tubes.SThe limitations of the jiggle tubes were the depths of the piezometers (particularly at OB97-09PZ)
and the shallow head in many of the piezometers. The jiggle tubes will not lift water if there is not
sufficient head in the piezometer (i.e., a water column of at least 1.5 feet). It was, therefore, decided3 to use air lift methods to purge the piezometers.

On 4 July 1997 the piezometers were purged using air lift methods. Before purging, a round of
groundwater level measurements and photoionization detector (PID) reading were recorded. An
injection tube was used to deliver air to the bottom of each piezometer, forcing water up the
piezometer casing. At each piezometer cluster, the deepest piezometer was purged first. Each
piezometer was purged to dryness. Purge water from OB97-09PZ and OB97-1OPZ was discharged
to the ground. Purge water from OB97-1 1PZ through OB97-13PZ was containerized in Tank C.
Table 4 summarizes the total purge volume collected from each piezometer.

I
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5.0 Groundwater and Surface Water Sampling

As the piezometers could not be purged with inertial tubes, grab samples were not collected from all
the piezometers. Only one sample from 0B97-13PZ(2) was collected from the piezometer screened
in the Schroyer Limestone and analyzed for Volatile Organic Compounds (VOCs) (EPA Method
8260). The spring and dug well were also sampled. The Quality Control Summary Report (QCSR)
reports the validated data.

Surface water sampling was not performed as the flow in the two streams bordering the OB/OD site
had low and intermittent flow. Proposed sample locations were surveyed, however, and it was
proposed to collect these samples when conditions permit.

I 6.0 Groundwater Elevation Data

Table 5 lists information collected for groundwater elevations in both the existing wells, the wells
installed during Mobilization #1, and the piezometers installed during Mobilization #2 and measured
in June and July 1997. It includes the total depths measured on 5 July 1997.

1 7.0 Investigation- Derived Waste

Drill cuttings generated during drilling operations were staged on plastic sheeting at each borehole
and headspace screening using a PID was performed on samples from each interval encountered. All
drill cutting with a PID response less than .1 ppm were spread on the ground surface near each
borehole. Only drill cuttings from OB97-1 1PZ exhibited a PID greater than 1 ppm and so these were
containerized in 55-gallon steel drums and staged on site. Cuttings from all other boreholes were
spread on the ground surface following screening. A composite sample of the soil from five of the3 seven drums was collected on 19 June 1997 and analyzed for VOCs (EPA Method 8260).

With the exception of OB97-09PZ and OB97-IOPZ, all groundwater generated during drilling
activities was containerized and placed in Tank C with purge water from the previous mobilization.
As OB97-09PZ is located in an upgradient location and VOCs have not been detected in the eastern
portion of the site near OB97-1 OPZ, groundwater from these locations was not containerized. The
contents of Tank C were aerated during Mobilization #2 activities and a sample of the tank contents
was collected on 19 June 1997 and analyzed for VOCs (EPA Method 8260).

1 8.0 Groundwater Elevation Contours

The groundwater elevation contours for 2 September 1997 are in a westerly direction using wells and
piezometers screened in the Wymore Shale/Schroyer Limestone (Figure 3), in northwest and
southwest directions using the piezometers screened in the Schroyer Limestone (bottom) (Figure 4),3and southern and westerly direction using the piezometers screened in the Havensville (top) (Figure
5).

8 May 1998 4
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There are no contours drawn for the Threemile Limestone, the Kinney Limestone, the Wymore Shale,
or the Schroyer Limestone (top) as either there were insufficient elevations measured (i.e., wells were
dry), the gradient was too small to infer a direction, or the wells screen different elevations as is the
case for the Three Mile Limestone wells.

9.0 Geologic Cross-Sections

Figure 6 is a map showing the cross section cuts, which updates the cross-section shown in Tech
Memo #1. Figure 7 is a cross section that overlays the drilling log information with the geophysical
log information and shows the elevation of the screens in the wells and piezometers

10.0 References

CENWK, 1997. Technical Memorandum, Overview of Mobilization #1 Preliminary Findings
and Proposed Mobilization #2 Activities Open Burn/Open Detonation Area, Fort Riley,
Kansas, 30 May 1997.
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Table 1 Piezometer Construction Data in Mobilization #2

Well ID Dates of Surveyed Surveyed Total Interval Screened Interval Formation Screened
Drilling Elevation -Grd Elevation - TOC . Depth Cored Elevation (ft. amsl)

(ft. amsl) (ft. amsl) (ft. bgs) (ft. bgs)

OB-97-09PZ 6/6/97- 1242.81 1245.70 114.5 NAp 1133.81 - 1132.81 Havensville Shale
6/7/97 1140.72 - 1139.81 Schroyer Limestone

1156.81 - 1155.81 Wymore Shale
1168.81 - 1167.81 Kinney Limestone
1191.81 - 1190.81 Blue Springs Shale
1216.79 - 1214.81 Florence Limestone

OB-97-1OPZ 6/8/97 1183.28 1185.52 58.0 NAp 1134.18 - 1133.28 Havensville Shale
1141.28 - 1140.28 Schroyer Limestone (lower)1147.30 - 1146.28 Schroyer Limestone (upper)
1154.28 - 1153.28 Wymore Shale
1167.28 - 1166.28 Kinney Limestone

OB-97-11PZ 6/9/97 1182.21 1184.43 58.0 NAp 1132.21 - 1131.21 Havensville Shale
1138.21 - 1137.21 Schroyer Limestone (lower)
1146.21 - 1145.21 Schroyer Limestone (upper)
1153.21 - 1152.21 Wymore Shale
1169.21 - 1168.21 Kinney Limestone

OB-97-12PZ 6/5/97 1183.24 1185.65 58.0 NAp 1133.24 - 1132.24 Havensville Shale
1139.24 - 1138.24 Schroyer Limestone (lower)
1147.24 - 1146.24 Schroyer Limestone (upper)
1154.24 - 1153.24 Wymore Shale
1169.24 - 1168.24 Kinney Limestone

OB-97-13PZ 6/3/97- 1157.92 1160.15 38.0 1.7.4-26.5 1127.92 - 1126.92 Havensville Shale (lower)
6/4/97 1131.92 - 1130.92 Havensville Shale (upper)

1136.92 - 1135.92 Schroyer Limestone (lower)
114.1.42 - 1140.42 Schroyer Limestone (upper)
1146.92 - 1145.92 Overburden

Notes: NAp - Not Applicable, not cored; ft. amsl - feet above mean sea level; ft. bgs - feet below ground surface; TOC - top of casing; Grd. - ground surface
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Table 2 Survey Data

Survey Ground Top of NAD 27 Coordinates NAD 83 Coordinates
Point Elevation Casing

(ft. amsl) Elevation Latitude/ Longitude/ Latitude/ Longitude/
(ft. amsl) Easting Northing Easting Northing

OB93-01 1182.07 1183.72 2351617.00 297014.00 1663860.43 297017.703 OB93-02 1208.44 1210.08 2351430.00 297455.00 1663673.43 297458.70

OB93-03 1172.88 1174.84 2351178.00 296891.00 1663421.43 296894.703 OB93-04 1158.32 1160.09 2350915.00 296603.00 1663158.43 296606.70

OB97-05 1178.23 1180.12 2350827.53 297143.29 1663070.96 297146.99

OB97-06 1173.36 1175.37 2351177.15 296903.05 1663420.58 296906.75

OB97-07 1158.72 1160.37 2350918.19 296614.14 1663161.62 296617.84

OB97-08 1158.25 1160.11 2350704.07 296753.03 1662947.50 296756.73

OB97-09PZ 1242.81 1245.70 2351194.18 297646.11 1663437.61 297649.81

OB97-1OPZ 1183.28 1185.52 2351567.81 296982.44 1663711.24 296986.14

OB97-11PZ 1182.21 1184.43 2350973.70 296987.18 1663217.13 296990.88I OB97-12PZ 1183.24 1185.65 2350811.13 297281.66 1663054.56 297285.36

OB97-13PZ 1157.92 1160.15 2350926.34 296598.84 1663169.77 296602.54

- Dug Well NAp 1155.28 2350548.60 296813.88 1662792.03 296817.58

Spring 1162.48 1163.66 2350873.72 296885.77 1663117.15 296889.47

- OB97-SW1 1168.74 1169.94 2351710.83 297304.08 1663954.26 297307.78

OB97-SW2 1132.01 1132.92 2351041.69 295273.69 1663285.12 295277.37

OB97-SW3 1145.30 1145.97 2350180.08 296664.68 1662423.51 296668.38

- OB97-SW4 1130.10 1131.65 2350911.84 295132.88 1663155.27 295136.56

OB97-SW5 1128.99 1130.96 2351195.15 294895.91 1663438.58 294899.59

3- Notes:

Elevation for dug well is the top of the angle iron adjacent to well.
Elevations for the spring are ground elevation (1162.48 ft. amsl) and the top of the iron bar (1163.66 ft.
amsl) placed at the head of the spring by the surveyor.
Elevations for surface water sample locations are the ground surface along the centerline of each stream
and the top of the iron bar placed at each location by the surveyor.
NAp - Not Applicable; ft. amsl - feet above mean sea level; ft. bgs - feet below ground surface

I=
I
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Table 3 Well Development Results for Mobilization #2

I
Well ID Development Development Measurements at End

Dates Volume
(1997) (gal) Temp pH Conductivity Turbidity

_ __ (oF/O C) (ptmhos/cm) (NTU)

OB-97-05 6/10 55 73.0/22.8 7.02 1184 22.6

0B-97-07 6/17-6/18 65 54.3/12.4 6.70 520 25.4

i

i
i
i
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Table 4 Piezometer Purging Data for Mobilization #2

Piezometer ID Initial Condition Volume Purged (Gals)3 4 July 1997

OB97-09PZ(0) Water Present 1.5
0B97-09PZ(1) Water Present Blown dry - water not recoverable
OB97-09PZ(2) Dry Dry
OB97-09PZ(3) Water Present Blown dry - water not recoverable
OB97-09PZ(4) Water Present Blown dry - water not recoverable
OB97-09PZ(5) Water Present Blown dry - water not recoverable

OB97-10PZ(0) Water Present 1
OB97-10PZ(1) Water Present 3
OB97-10PZ(2) Water Present 0.5

- OB97-1OPZ(3) Water Present 3

OB97-1OPZ(4) Dry Dry

0B97-11 PZ(0) Water Present 3
OB97-11PZ(1) Water Present 2.5
OB97-1 1PZ(2) Water Present Blown dry - water not recoverable
OB97-1 1 PZ(3) Water Present 0.25
OB97-11PZ(4) Dry Dry

OB97-12PZ(0) Water Present 1
OB97-12PZ(1) Water Present 0.2
OB97-12PZ(2) Dry Dry
OB97-12PZ(3) Water Present 0.6
OB97-12PZ(4) Dry Dry

OB97-13PZ(0) Water Present 1.5
OB97-13PZ(1) Water Present Blown dry - water not recoverableI OB97-13PZ(2) Water Present (Was purged when sampled on

6/19/97)
0B97-13PZ(3) Water Present 0.8
OB97-13PZ(4) Water Present Blown dry - water not recoverable

I/

I
I
I
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Table 5 Summary of Groundwater Elevation Data at Open BurnlOpen Detonation Area

Top of Bottom of Ground Measuring 1-Jun-97 4-Jun-97 5-Jun-97 6-Jun-97 7-Jun-97 9-Jun-97Well ID Formation Screen Elev. Screen Elev. Elevation Point Elev. Groundwater Groundwater Groundwater Groundwater Groundwater GroundwaterScreened (ft. amsl) (fL amsl) (ft. asl) (ft. amsl) Elevation (ft. amsl) DTW (ft.) Elevation (ft. amsl) DTW (ft.) Elevation (ft. amsl) DTW (ft) Elevation (ft. amsl) DTW (ft.) Elevation (ft. amsl) DTW (ft.) Elevation (ft. amsl) DTW (ft.)OB93-01 Wymore/Schroyer 1155 1140 1182.07 1183.72 1155.41 28.31 1154.91 28.81 1154.87 28.85 1154.84 28.88 1154.59 29.13 1154.35OB93-02 Wymore/Schroyer 1151 1136 1208.44 1210.08 1155.40 54.68 1154.89 55.19 1154.86 55.22 1154.85 55.23 1154.59 55.49 1154.34 55.74OB93-03 Threemile Limestone 1111 1096 1172.88 1174.84 1124.03 50.81 1123.86 50.98 1123.85 50.99 1123.84 51.00 1123.79 51.05 1123.73 51.11OB93-04 Threemile Limestone 1116 1101 1158.32 1160.09 1125.01 35.08 1124.89 35.20 1124.90 35.19 1124.88 35.21 1124.84 35.25 1124.78 35.31OB97-05 Threemile Limestone 1115 1105 1178.23 1180.12 1124.10 56.02 1123.95 56.17 1123.96 56.16 1123.94 56.18 1123.89 56.23 1123.83
OB97-08 Schroyer Limestone 1146.5 1136.5 1173.36 1175.37 1155.39 19.98 1154.90 20.47 1154.86 20.51 1154.86 20.51 1154.59 20.78 1154.39 20.98OB97-07 Schroyer/Havensville 1140 1130 1158.72 1160.37 1146.66 13.71 1146.93 13.44 1147.00 13.37 1147.15 13.22 1147.05 13.32 1146.77 13.60OB97-08 Overburden 1149 1139 1158.25 1160.11 1145.94 14.17 1145.62 14.49 1145.51 14.60 1145.44 14.67 1145.28 14.83 1145.051
OB97-09PZ(0) Havensville Shale 1133.81 1132.81 1242.81 1245.70
OB97-09PZ(1) Schroyer Limestone 1140.72 1139.81 1242.81 1245.70
OB97-09PZ(2) Wymore Shale 1156.81 1155.81 1242.81 1245.70
OB97-09PZ(3) Kinney Limestone 1168.81 1167.81 1242.81 1245.70
OB97-09PZ(4) Blue Springs Shale 1191.81 1190.81 1242.81 1245.70
iB97-09PZ(5) Florence Limestone 1216.79 1214.81 1242.81 1245.70I B97-10PZ(0) Havensville Shale 1134.18 1133.28 1183.28 1185.52
0B97-10PZ(1) Schroyer Limestone-bottom 1141.28 1140.28 1183.28 1185.52 Wells/Piezometers Not Installed
0B97-10PZ(2) Schroyer Limestone-top 1147.30 1146.28 1183.28 1185.52
0B97-10PZ(3) Wymore Shale 1154.28 1153.28 1183.28 1185.52
0B97-10PZ(4) Kinney Limestone 1167.28 1166.28 1183.28 1185.52
OB97-11PZ(0) Havensville Shale 1132.21 1131.21 1182.21 1184.43
OB97-11PZ(1) Schroyer Limestone-bottom 1138.21 1137.21 1182.21 1184.43
OB97-1 1 PZ(2) Schroyer Limestone-top 1146.21 1145.21 1182.21 1184.43
OB97-11PZ(3) Wymore Shale 1153.21 1152.21 1182.21 1184.43
OB97-11PZ(4) Kinney Limestone 1169.21 1168.21 1182.21 1184.43
OB97-12PZ(0) Havensville Shale 1133.24 1132.24 1183.24 1185.65
OB97-12PZ(1) Schroyer Limestone-bottom 1139.24 1138.24 1183.24 1185.65
OB97-12PZ(2) Schroyer Limestone-top 1147.24 1146.24 1183.24 1185.65
OB97-12PZ(3) Wymore Shale 1154.24 1188.24 1183.24 1185.65

B97-12PZ() Kinney Limestone 1159.24 1153.24 1183.24 1185.65
Havensville Shale-bottom 1127.92 1126.92 1157.92 1160.15

OB97-13PZ(1) Havensville Shale-top 1131.92 1130.92 1157.92 1160.15
OB97-13PZ(2) Schroyer Limestone-bottom 1136.92 1135.92 1157.92 1160.15
OB97-13PZ(3) Schroyer Limestone-top 1141.42 1140.42 1157.92 1160.15
OB97-13PZ(4) Overburden 1146.92 1145.92 1157.92 1160.15
Dug W ell _ __==== NAp NAp N M_1155.28 N MN M_ 1144.88 1 10.40 1 1144.73 10.55 1 1144.63 1144.584. 1144.581
DTW - Depth to Water below measuring point (ft.)
R- Rejected, based on the bottom of screen
NAp - Not Applicable
NM - Not Measured
J- Estimated value, measured within 0.1 foot of bottom of screen.
R - Rejected elevation, measured below bottom of screen.
+ - The piezometers were purged using air lift method on 4 July 1997 after the water elevations were

measured, and water elevations were measured again on 5 July 1997.
(ft. amsl) - feet above mean sea level

I
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Table 5 Summary of Groundwater Elevation Data at Open BurnlOpen Detonation Area (Continued)

Top of Bottom of Ground Measuring 10-Jun-97 11-Jun-97 14-Jun-97 16-Jun-97__________1-u-9 6Jn9 _17-Jun-97 18-Jun-97
Well ID Formation Screen Elev. Screen Elev. Elevation Point Elev. Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

IScreened (ft. amsl) (ft. amsl) (ft. amsi) (ft. amsl) Elevation (ft. amsl) DTW (fL) Elevation (ft. amsi) W (ft.) Elevation (ft. amsl) DTW (ft.) Elevation (ft. amsl) DTW (fL) Elevation (ft. amSi. DTW (ft.) Elevation (ft. amsl)0 .)
OB93-01 Wymore/Schroyer 1155 1140 118207 1183.72 1154.32 29.40 1154.39 29.33 1154.11 29.61 1153.85 29.87 1153.65 30.07 1153.47 30.25OB93-02 Wymore/Schroyer 1151 1136 1208.44 1210.08 1154.33 55.75 1154.39 55.69 1154.11 55.97 1153.88 56.20 1153.70 56.38 1153.51 56.57OB93-03 Threemile Limestone 1111 1096 1172.88 1174.84 1123.67 51.17 1123.67 51.17 1123.53 51.31 1123.46 51.38 1123.38 51.46 1123.31 51.530893-04 Threemile Limestone 1116 1101 1158.32 1160.09 1124.74 35.35 1124.74 35.35 1124.62 35.47 1124.53 35.56 1124.42 35.67 1124.34 3575OB97-05 Threemile Limestone 1115 1105 1178.23 1180.12 1123.77 56.35 1123.78 56.34 1123.62 56.50 1123.56 56.56 1123.48 56.64 1123.40
OB97-06 Schroyer Limestone 1146.5 1136.5 1173.36 1175.37 1154.34 21.03 1154.40 20.97 1154.13 21.24 1153.87 21.50 1153.67 21.70 1153.49 21.88OB97-07 Schroyer/Havensville 1140 1130 1158.72 1160.37 1146.76 13.61 1146.68 13.69 1146.46 13.91 1146.32 14.05 1146.25 14.12 1146.17 14.20OB97-08 Overburden 1149 1139 1158.25 1160.11 1144.98 15.13 1144.92 15.19 1144.74 15.37 1144.53 15.58 1144.45 15.66 1144.36 15.75
OB97-09PZ(0) Havensville Shale 1133.81 1132:81 1242.81 1245.70
OB97-09PZ(1) Schroyer Limestone 1140.72 1139.81 1242.81 1245.70 1158.44 87.26OB97-09PZ(2) Wymore Shale 1156.81 1155.81 1242.81 1245.70 

1146.52 99.18OB97-09PZ(3) Kinney Limestone 1168.81 1167.81 1242.81 1245.70 118.3
OB97-09PZ(4) Blue Springs Shale 1191.81 1190.81 1242.81 1245.70 116
OB97-09PZ(5) Florence Limestone 1216.79 1214.81 1242.81 1245.70 11.28
OB97-10PZ(0) Havensville Shale 1134.18 1133.28 1183.28 1185.52 116.54
OB97-10PZ(1) Schroyer Limestone-bottom 1141.28 1140.28 1183.28 1185.52 1138
OB97-1OPZ(2) Schroyer Limestone-top 1147.30 1146.28 1183.28 1185.52 115.4.
OB97-10PZ(3) Wymore Shale 1154.28 1153.28 1183.28 1185.52 116.71
OB97-1OPZ(4) Kinney Limestone 1167.28 1166.28 1183.28 1185.52 1164.71 20.81
0B97-1 1PZ(0) Havensville Shale 1132.21 1131.21 1182.21 1184.43 1154.52 19.28

B97-11PZ(1) Schroyer Limestone-bottom 1138.21 1137.21 1182.21 1184.43 114.67
B97-1 1PZ(2) Schroyer Limestone-top 1146.21 1145.21 1182.21 1184.43 1146.59
B97-1PZ(3) Wymore Shale 1153.21 1152.21 1182.21 1184.43 114.56
B97-11PZ(4) Kinney Limestone 1169.21 1168.21 1182.21 1184.43 116.39

0B97-12PZ(0) Havensville Shale 1133.24 1132.24 1183.24 1185.65 114.57
0B97-12PZ(1) Schroyer Limestone-bottom 1139.24 1138.24 1183.24 1185.65 1146.43 39.22
IB97-12PZ(2) Schroyer Limestone-top 1147.24 1146.24 1183.24 1185.65 1146.56 39.09
OB97-12PZ(3) Wymore Shale 1154.24 1153.24 1183.24 1185.65 116.22
OB97-12PZ(4) Kinney Limestone 1169.24 1168.24 1183.24 1185.65 Dry
OB97-13PZ() Havensville Shale-bottom 1127.92 1126.92 1157.92 1160.15 1143DryOB97-13PZ(0) Havensville Shale-top 1131.92 1130.92 1157.92 1160.15 114.20

OB97-13PZ(2) Schroyer Limestone-bottom 1136.92 1135.92 1157.92 1160.15 1146.04
OB97-13PZ(3) Schroyer Limestone-top 1141.42 1140.42 1157.92 1160.15 114.14
OB97-13PZ(4) Overburden 1146.92 1145.92 1157.92 1160.15 114.831149.83 10.32
Dug Well NAp I A NAp NM 1155.28 1144.50 1 10.78 1 1144.52 10.76 1144.03 11.25 1143.83 11.45 1143.74 1 11.54 1143.67 11.61W - Depth to Water below measuring point (ft.)
R- Rejected, based on the bottom of screen
NAp - Not Applicable
NM - Not Measured

Estimated value, measured within 0.1 foot of bottom of screen.
R - Rejected elevation, measured below bottom of screen.
+ - The piezometers were purged using air lift method on 4 July 1997 after the water elevations were

measured, and water elevations were measured again on 5 July 1997.
(ft. amsl) - feet above mean sea level

I
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Table 5 Summary of Groundwater Elevation Data at Open BurnlOpen Detonation Area (Continued)

Top of Bottom of Ground Measuring 20-Jun-97 4-Jul-97 + 5-Jul-97 +

Well ID Formation Screen Elev. Screen Elev. Elevation Point Elev. Groundwater Groundwater Groundwater
Screened (ft. amsl) (ft. amsl) (ft. amsl) (ft. amsl) Elevation (ft. amsi) DTW (ft.) Elevation (ft. amsi) DTW (ft.) Elevation (ft. amsl) DTW (fL)

OB93-01 Wymore/Schroyer 1155 1140 1182.07 1183.72 1153.37 30.35 1151.95 31.77 1152.11 31.61
OB93-02 Wymore/Schroyer 1151 1136 1208.44 1210.08 1153.39 56.69 1151.96 58.12 1152.16 57.92
OB93-03 Threemile Limestone 1111 1096 1172.88 1174.84 1123.24 51.60 1122.48 52.36 1122.53 52.31OB93-04 Threemile Limestone 1116 1101 1158.32 1160.09 1124.23 35.86 1123.17 36.92 1123.16 36.93OB97-05 Threemile Limestone 1115 1105 1178.23 1180.12 1123.34 56.78 1122.51 57.61 1122.57 57.55
OB97-06 Schroyer Limestone 1146.5 1136.5 1173.36 1175.37 1153.38 21.99 1151.97 23.40 1152.17 23.2
OB97-07 Schroyer/Havensville 1140 1130 1158.72 1160.37 1146.03 14.34 1145.27 15.10 1145.26 15.11OB97-08 Overburden 1149 1139 1158.25 1160.11 1144.18 15.93 1142.98 17.13 1142.92 17.19
OB97-09PZ(0) Havensville Shale 1133.81 1132.81 1242.81 1245.70 1156.21 89.49 1155.68 90.02 1150.20 95.5
OB97-09PZ(1) Schroyer Limestone 1140.72 1139.81 1242.81 1245.70 1146.51 99.19 1145.21 100.49 Dry Dry
0B97-09PZ(2) Wymore Shale 1156.81 1155.81 1242.81 1245.70 1156.21 89.49 1156.05 89.65 Dry Dry
0B97-09PZ(3) Kinney Limestone 1168.81 1167.81 1242.81 1245.70 1168.73 76.97 1168.58 77.12 Dry Dry
0B97-09PZ(4) Blue Springs Shale 1191.81 1190.81 1242.81 1245.70 1192.00 53.70 1191.93 53.77 Dry Dry
iB97-O9PZ(5) Florence Limestone 1216.79 1214.81 1242.81 1245.70 1215.73 29.97 1214.91 J 30.79 Dry Dry
0B97-10PZ(0) Havensville Shale 1134.18 1133.28 1183.28 1185.52 1140.01 45.51 1146.31 39.21 1136.65 48.87
0B97-10PZ(1) Schroyer Limestone-bottom 1141.28 1140.28 1183.28 1185.52 1151.18 34.34 1150.78 34.74 1150.33 35.190B97-10PZ(2) Schroyer Limestone-top 1147.30 1146.28 1183.28 1185.52 1153.44 32.08 1151.99 33.53 1151.95 33.57
OB97-1OPZ(3) Wymore Shale 1154.28 1153.28 1183.28 1185.52 1164.50 21.02 1164.69 20.83 1157.52 28
OB97-10PZ(4) Kinney Limestone 1167.28 1166.28 1183.28 1185.52 1166.24 R 19.28 Dry Dry Dry Dry0897-11PZ(0) Havensville Shale 1132.21 1131.21 1182.21 1184.43 1153.62 30.81 1152.96 .31.47 1152.41 32.02OB97-11PZ(1) Schroyer Limestone-bottom 1138.21 1137.21 1182.21 1184.43 1146.66 37.77 1145.29 39.14 1145.70 38.73
OB97-11PZ(2) Schroyer Limestone-top 1146.21 1145.21 1182.21 1184.43 1146.54 37.89 1145.21 J 39.22 1145.29 39.14
OB97-11PZ(3) Wymore Shale 1153.21 1152.21 1182.21 1184.43 1153.59 30.84 1152.95 31.48 1152.41 32.02
OB97-11PZ(4) Kinney Limestone 1169.21 1168.21 1182.21 1184.43 1168.39 16.04 1167.76 R 16.67 Dry Dry
OB97-12PZ(0) Havensville Shale 1133.24 1132.24 1183.24 1185.65 1136.52 49.13 1147.79 37.86 1135.29 50.36OB97-12PZ(1) Schroyer Limestone-bottom 1139.24 1138.24 1183.24 1185.65 1146.43 39.22 1145.12 40.53 1145.53 40.12
OB97-12PZ(2) Schroyer Limestone-top 1147.24 1146.24 1183.24 1185.65 1146.65 39.00 1146.21 R 39.44 Dry Dry
OB97-12PZ(3) Wymore Shale 1154.24 1153.24 1183.24 1185.65 1160.11 25.54 1158.91 26.74 1158.85 26.8OB97-12PZ(4) Kinney Limestone 1169.24 1168.24 1183.24 1185.65 Dry Dry 1168.18 R 17.47 Dry Dry
OB97-13PZ(0) Havensville Shale-bottom 1127.92 1126.92 1157.92 1160.15 1132.33 27.82 1132.18 27.97 1131.69 28.46
OB97-13PZ(1) Havensville Shale-top 1131.92 1130.92 1157.92 1160.15 1145.69 14.46 1145.23 14.92 1143.91 16.24
OB97-13PZ(2) Schroyer Limestone-bottom 1136.92 1135.92 1157.92 1160.15 1146.05 14.10 1145.30 14.85 1145.28 14.87
OB97-13PZ(3) Schroyer Limestone-top 1141.42 1140.42 1157.92 1160.15 1141.32 18.83 1143.79 16.36 1144.24 15.91
OB97-13PZ(4) Overburden 1146.92 1145.92 1157.92 1160.15 1147.39 12.76 1146.35 13.80 1146.60 13.55
Dug Well NAp NAp NAp NM 1155.28 1143.50 11.78 1142.40 12.88 1141.98 13.3
DTW - Depth to Water below measuring point (ft.)
R- Rejected, based on the bottom of screen
NAp - Not Applicable
NM - Not Measured
J - Estimated value, measured within 0.1 foot of bottom of screen.
R - Rejected elevation, measured below bottom of screen.
+ - The piezometers were purged using air lift method on 4 July 1997 after the water elevations were

measured, and water elevations were measured again on 5 July 1997.
(ft. amsl) - feet above mean sea level
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22. DISPOSITON OF HOLE BACKF1LLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTORNIe I
FIELD SCREENING GEOTECH SAMPLE ANALYCAIe' BLow

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS /
a b c V / t d e I 9 h a

of/ / I c I -

r~t y lI

10

'I1 , ,2 EC . P - G



-HTW DRILLING. LOG--,-
"'Ta r V 'mov-c ___ ___ OF 77 SHEET

'iR4FWDSCIlENffiG OTECH SALE ANALYMlAL BLOW
ELEV. DETMOS~TO OF M ATERALS RE,%ULT.S OR E BOX NO SAPLE NO COUNT FMARWS

a b C d 9 h

Oeo' fly;?

PRWET WL N0
R VBNSO5527 f /,



HTW DRILLING LOG-9
OVO f/P; Afc LF 7~~~ry o %

I' -. F1ELSC"IP GEOTECHSAMPLE ANALY=ACN RLOW
ELEV. DEPTH DESCNlPTl)ON OF MATERALS FESULTS OR CORE BOX NO. SAMPLE NO. COUNTS PB4AR .

a b c ________ f 9h

i7W* ;nle tevurie,50o-4 'c nL
LL ra a cf ln, /O100 vC

I~b~i4

IK.ILI.
4ry ev 0

//6ic k 9, +
C L P0C40V

116~3 70 ;-

Ii7-h

libi. 22

a N.

%MRK W 5- r& t> Ae47 hF



*HTW DRILLING LOG )-5 -1 R7

DIEC ?SPECt -C .. ~orvO mr ~ F7sf

MWD SCE~ GETECH SAMPE AtLyflc& BLOW
ELV E E T1OM OF MATERIALS RESLUTS OR CORE BOX NO. SAMPLE NO COUNTS REARKS

-

I115.5

/157 Z 1(A /

I'c 4~l~ Iwetc '
1!5~, Z

HU NO

I R A~m A /A / A039-ze



HTW DRILLING LOG O-~~

__ __ __ __ __ __ A_ _ v-_ ____iz OF-7 9EETS

FED SCER GEOTECH SAMPLE ANALYTICAL O
ELEV. DEPTH4 DESCFV ION OF MATERJJS - SULTS OR CORE BOX NO. SAMPLE NO. COUNTS FEMAMKS

a b C de h
3T~ z Soe: rc (h'/)

NOq' 3'(

jL 35

Lb~resone: ltt 3rc4y(7/Wl7/), idl~~

q J-7-A/A: SAIure (9

10~3 q0

____ ilrd'Kdevebudan+~ c ________

MRK 10""'55-2 01/C) Ael;q-1~P



*HTW DRILLING LOG 6ql ~1*2 PZ

Arleo)v ME~V~(Ior r__ OF?7 SMMT
FEW SCMED~fiG OT SAMPLE ANAYIA SO

esODE ESC~fTMO OF MATERALS WESITS OM COFE BOX NO. SAMPLE NO. COUNTS FOAAW
a bc d sf h

I)NZ '' ha no Li

qry,4%ne+o rv1iCrOCryShajj/l 0
hara, dense, Swrne gypsumir

f139 qY

5hc O~: Very a<cir AkcyJ13) 64
Pin P +exi-we bF~xkyflrm)

jj7 /4CciICeQOuSHCL rac4 Ion

135

11135 q

U1 o j -fn, lr akaa c4uf
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KIMO1952/bAe



HTW DRILLING LOG.,.:,:::.--.
'P K /OIEACcT INSPEC7TOR 1~ry_~ro'__ %E

MED SCFEENfING GEOECH SAMPLE ANALYM1AL BLOlW

ELEV.1 DEPTH OESCF*MON OF MATEiMAS FERLTS OR co6E aOX No. SAMPLE NO. COUNTS FEMWS
a bc d efh__

11- 33 3c; 4ire CfY~ttfaIhne hadr-3 rcj h mA

S5Z shale'. verydark ytia /5)
+~ E~x4Ltr4E blccky,fi)

Ccdcaec44%, I4L reQcf"Y'

112q 6

Lime*o~e very c cr Yary~ '

ff6J i dense1  do I I t
holIe: ve y car k roY (to 1(5)4
: re+exiure blocKy, ferrvi)

Calcaeous, rec+1or
rear ho4e~ro
9 i2(b S B57 fp/air VA,6

Ae 6 pVC-

___ ___ __ ___ ___ _ ___ __ __ i3~ br

I T r,4 T) mi S 3 50 h '

MRKm55- 3ro



IHTW DRILLING LOG 03-7-3P
1. COMPANY NAME lug O.... I.cOTR..T.. A..

3. PROJECT LOwCTIONgoLcq

5. NAME OF DRILLER S. MAMFACWS DESINATION OF DALL

7. SIZES AND TYPES OF DRLLJd air roi.oi 64" + -tc S. HoLL8ATMO
AND SAMPUING EOUIPWENT oc 4%1 Q ADsAc~~ - o 06 -o'i .Aol 9-4 o

.re-a" hole wL41 9' 'b - 9. SURFACE ELEVATION
,C~~r~ rcytp ~ I i~ 1e+ fYV-r) Stf A &~

_ _ _1! ,. ", _ 10. DATE STARTED _ _11. DATE COMPLETED- - '7
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

.. f,. -_ ____ _

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14. TOTAL DEPTH OF HOLE / 17. OTHER WATER LEVEL MEASUMENTS (SPECIFY)

I 16. GEOTECHNICALSAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES.

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECFY) OTHER (SPECIFY) 121. TOTAL CORE
I" RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIED SCREENING GEOTECH SAMPLE ANALYTICAL7 BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. COUNTS REMARKS

a b c d e f g h

_-5( DI)t) MeMliuM Pj4StlCl+'y, ,If roc£r/

-tr4i4ium 4 i nCy CL

DI

N/,...,,V K~A.

MRK " IPRECT /- B b Ar.ecAN 89 ; 1 B rD -I.-3P



HT.W.DRILLING LOG L3B-q I- 13
PRJC BCPAr ca' rrVt trcicrv ____ O ZfS~

Ji-. FIED SCREE aIGE W OMH PLE ANALYMlAL BLOW
EL.EV. DET ESCRPfl OF MATEIIALS FSIJTS OR COFIE BOX NO. SAMPLE NO. COUNS FIaOXS

a b c d 9

dLAskiirer4(z.5Yk3/3)&OO 4~

(OSQv5hc iC+ij

I o

giqj

6ct V K read h ( cyay(25YR4

9S. 'neIA lQtr~~ic I+sC

0 ~'413 I)! r

MRK flel 55-2 089- e/2Ateq~- 1 -7/p



HTW DRILLING LOG: 7l~

ELEV. EPTHDECITOOFMTKLRSUS OR ORE BOX NO AML N. 'ONT EK

5%r wg - f &

l rav I m&,AraIvc,.
nd ar-

%c)e ~m64r

~-r1 4- Cle~ L i~i~C.6, C ?r~ 1  /7~(i'. 7)-
C'r

Ver + osero r ow Cx borreld
-(rcjenertbble Zone'

A/A jo~"Affl~,if

'7TH VLASy L~OC166 /ewem.S-I

11L3

/137 0

4J 4 gttt ii -

MIRK JFOR" 55-2 '~~)*,~c



HOLE NO.

-HTW DRILLING LOG-,SP

jfi MDDN OTEMH SurdL M&ALhCA SLOW
ELEV. DEM..THCIM OF MATUMS FM*LT OR COM BOX NO-. SAMPLE NO. COUNTS FEMAMKS

a b C d St 9
23cl~ DAi

tt 2r

o0.'/

VeydrkivaAA13/) o4ey coJ0d

ret, euecl
core

bagin~ (ti reo~v' hole

1-31 1 bit) lo5Td.
1. j'flO hole~crr

fii~e feXf(Are, bockS0 ypfcr, cu+4*rnOA I
cal cqeou-Fo

1130 2

/12. le A/A

1127 3

MRKJ .RLm 55-2 IO/~)Aec '(-9*-/



I HTW DRILLING LOG

E FED SCMENNG MOMCM SAMPLE AN&WAL.CA BLOW
ELEV. DUM~ DSCRflCN OF MAnRJIS FSILTS OR CORE BOX NO. SAMPLE NO. COUNTE FEMARKS

hn 14

a a b c 
d 0-

T~,3

Iq
rIoy T

i 7 3 f(
t +i r rn .5 hci

- let
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- Well Specification Forms
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WELL SPECIFICATION FORM

CLIENT: LT§-P o,?~.i ~ep r EfGAFER.-5 Atj5A-5.-PGv li5recTc

I JOB NUMBER: t4 -

WELLOWNER: F -- -D

ADDRESS: J L-DL i \j 6-F 407T MAIN i%5F,

CITY, STATE, ZIP CODE: 0T '" I-E"/ K.AfNJ5A- 44 -,ot

'PHONE: 3 . " '33Lt3 - . N

3 WELL NUMBER OR OTHER IDENTIFICATION: Qq CZ- Lo g. _- o F %ezr

WELL INSTALLATION DATE. 5rIT"Ijc~~/I~c(

3GEOLOGIST SUPERVISING INSTALLATION: Sv -E.O VAA'fi DArg-i- Ml ot4GAN

3 GROUND SURFACE ELEVATION (Fr): f~~~ I (5w)vF2/o4'5 DiSK)

TOP OF CASING ELEVATION (Fr): \ZH C CAC& (N-O PC C iA )

3 WELL STICK-UP (Fr): 2-67-3-rt5 4ur

TOTAL BORING DEPTH (Fl): ()

3 BORING DIAMETER I: -_NCH

TOTAL DEPTH OF OUTER CASING (FT): I If L-a 0 rLA'T

OUTER CASING MATERIAL: ,'Cke D ui -  Z "O 9\IC

3 ~ ~~OUTER CASING DIAMETER (IN):S- *~.A

TOTAL DEPTH OF INNER CASING (Fr. EXCLUDING SCREEN): .- It 7 * 5 ..

3INNER CASING MATERIAL:- 5(tE.,L- 9Q)N

INNER CASING DIAMETER (IN): -

3 TOTAL LENGTH OF WELL SCREEN (FT): L* .- I. " L ,.

WELL SCREEN MATERIAL: 5CH DU F-uO6 9 PIG-

3 WELL SCREEN DIAMETER (Fr): . it./C-

SCREEN SLOT SIZE (IN): All 0-030 IN04~I

LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992UWELL SPECIFICATION FORM

i

3



i

WELL SPECIFICATION FORM (Cont'd)

WEILNUMBER: Of cf t - 01 Pz

BACKFILL MATERIAL AROUND SCREEN: 0 oAP15 -5dl DI

DEPTH RANGE OF BACKFILL (Fm): -- e -T-A6L- Y T

SEALMATERIALABOVE SCREEN: 31ON, tT- (P L. - cr o- cfIP5m s

DEPTH RANGE OF SEAL (FM: 5EC" " - P qO TO 3
BACKFILL MATERIAL AROUND CASING: -- £ -. E--1-O ---. '---

DEPTH RANGE OF BACKFI LL (F): -5F_.E "7/615.-6 L.O3

DESCRIPTION OF TOP SEAL: B2lN-r -'O 3OuND 5LtFCC PLACED AFTEA

5-TEEI- ?Z.oTLr/6 CASiMCx ST-.

DESCRIPTION OFWELLCOVER: /0-"- 1AJC- 1 2 -" 5-J-T & "EEL- "Pi1c -r.TIvE CAsmA(T 3

OTHER ADDITIONAL INFORMATION: <-rcP oF ?.'5 Pe:F-?E-5T 7 -(E~ 's (HAi-urn)

41A5 0 NL0-t4F-rt-f6 NMt864. " of NorCIT-E5 ,NCICSE5 iv'wri-( 3

.1_MN- TFR. . , - H E. D ].

loci- It.o '

I

EN\S-s I* C %s

IOLI.. 9-c lOCRc- IGZ,9 c

39 -2\-R e5-96 e5.9 6 - Q2-k08

-rj- 2?-.6c - 3 -78 4- Li-'-

5"F S-FfAt~x~s 53-:+(0 Lj9o 'i-Rqo -Z9-SIB si- z

acp5 - 2...~ 5-o - -Ok -z- 1. 0 -Z 2 -,r.

LOUIS BERGER AND ASSOCIATES, INC. JANUARY 199

WELL SPECIFICATION FORMI



I
3 -WELL SPECIFICATION FORM

cLIENT: /V C oo5 F ENfA 6 E-5- AIAS Ccry 2ISLTCT

I JOB NUMBER: f' - I. P

WELL OW NER: f/-r- L.'1 -

ADDRESS: Tp 4( L-t7 MAiN P 0 7-

CITY, STATE, ZIP CODE: Fo'r ,A,- ,., bA6 I -. 4OII

PHONE: (q/3) --e3q - 33 4a

WELL NUMBER OR OTHER IDENTIFICATION: () PZ NEST Of 5 t

WELL INSTALLATION DATE:

I GEOLOGIST SUPERVISING INSTALLATION: "'ANIEL- KEOWANEE PAk, /,L MO),OAN

3GROUND SURFACE ELEVATION (FT): I1 93 -d79Q'S-F-4'pi is c

TOPOFCASINGELEVATION(Fr): - lS52 (ro' P'4C CTni,'I)

3 WELL STICK-UP (FT): 1 " a't

TOTAL BORING DEPTH (Fr): 5 f FTr

IBORING DIAMETER (IN): N(, 4C

TOTAL DEPTH OF OUTER CASING (Fr): -5 -,Fm -(F rAozy).

OUTER CASING MATERIAL: 8o ? V(

SOUTER CASING DIAMETER (IN): INCtA

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN):

3 INNER CASING MATERIAL: PoHFJ)L 90

INNER CASING DIAMELE (IN): i ro

3 TOTAL LENGTH OF WELL SCREEN (Fr): 0"'7 I00 OZ -  089

WELL SCREEN MATERIAL: £-(_cD LJ . 8o PV C-

3 WELL SCREEN DIAMETER (Fr): ± -t I4

SCREEN SLOT SIZE (IN): o. 0 0 - ,r. 1

3 LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992

WELL SPECIFICATION FORM

I



I

WELL SPECEFICATION FORM (Cont'd)

WELL NUMBER: 0 t -p) "- 0 pp'2

BACKFILL MATERIAL AROUND SCREEN: CoA5 5  P

DEPTH RANGE OF BACKFILL (F1): -lE" -aE . TO

SEAL MATERIAL ABOVE SCREEN: -- 0A /7bNtr -. C-" o -,

DEPTH RANGE OF SEAL (Fr): 566 "2 L 6' L-OVI Tr I
BACKFILL MATERIAL AROUND CASING: 3 EN T-oN/Tt

DEPTH RANGE OF BACKFILL (FT): SEE "T-6E- .AF .,€4

DESCRIPTION OF TOP SEAL: -. -r"V t r' "7"0 j-NP uFAN- " P5.c.r, U-
A Frc, ?orec-r, u (Ah5/'N: Se-r -

DESCRIPTION'OF WELL COVER: IC- IN6C- ht/'7(6", £-i- -e- t/2ok-T-ECr/VC 3

OTHER ADDITIONAL INFORMATION: --- rj'"AL -5C[6lNJQ) 15 I-19rVTIFIEP .6'1 i
MoMEc OF N OTP 15\ rtt4 Nu/ . oF NorcHc /Hc6A6.5C v\I ITH 3

4 (-) P, rA P, T- :PEPr Al 5cr4C II

5CkEZPefqD OF P(~b oF -SEAL(Fr b)T.~LF- -4fC(

-iAIEN5 V IL--C 5. -28-5 '18.5----f--5 Lg-I -60

15 '41

L1 PPE&.. 36- - 5 35..o - 3ii/3 i _. 37

YW1JOIE z) 6C - 19-53

I -O 150 oO-i

LOUIS BERGER AND ASSOCIATES, INC. IANUARY 1992
WELL SPECIFICATION FORM



I
SWELL SPECIFICATION FORM

CLEN: Us Apu/ Co-5 enmc- rA/Gf/1JE1vy - A5 CT-v Y s,~

I JOBNU ER: 14 - .Z;- -T-)

ADDRESS: -?UILDI4cZ A-toc M4Nr Pos-r

3CITY, STATE, ZIP CODE: -- Vo r'I 4L-EA,'JSAS 66-L2~L

PHONE: -(q13) 0-39 -3343

I WEILNUMBER OR OTHERIDETIFICATION: OPtI, [o-H NF-so or
WELL INSTALLATION DATE:

GEOLOGIST SUPERVISING INSTALLATION: XXY 'eOHor4

3 ~ ~~GROUND SURFACE ELEVATION (Fr): (( 2t (u\i'O5 Tsc

TOP OF CASING'ELEVATION (FI): 94-Lt3 -lp P\16 I~s~c 1 m
3 WELL STICK-UP (1: . ,2. "

TOTAL BORING DEPTH (FI): 56 F ?e 7

IBOR ING DIAMETR (IN: 9 71g - INC-/4

3 TOTAL DEPTH OF OUTER CASING (FT): -58e25rEFT F1A CA/

OUTER CASING MATERIAL: -SCH u..6 eQ PVC

3 OUTER CASING DIAMiETRm(IN: 9-11 4C14

TOTAL DEPTH OF INNER CASING (Fr. CLUDING SCREEN).:- kis to l 51k -5o-o 4-O-I 3 ) 2q-o' 13-0'

3 INNER CASING MATERIAL: Scprt)ULe go

INNER CASING DIAMETER (MI): ._-.. w t4

3 TOTALLNGMTIOF W.LLSC SC R(N): i\._s.Sit - 0 . o ) q

WELL SCREEN MATERIAL: SC4EDUL E 6b PV(C

3 WEL SCREEN DIAMET (Fl-) -LN.

SCREEN SLOT SIZE (IN): o o mfcA

LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992

WELL SPECIFICATION FORM

!



I

WELL SPECIFICATION FORM (Cont'd) I
WELL NUMBER: JB q7- - Ip U-
BACKFILL MATERIAL AROUND SCREEN: I ( Co Sk f, -5Ai r

DEPTH RANGE OF BACKFILL (FT): -5CF -AO LI .ELO V11 TO i

SEAL MATERIAL ABOVE SCREEN: x-Iro N i T6 Fci p4- a c.-#Ps)

DEPTH RANGE OF SEAL (FT): "Ai "/ C9E.--V . _ _ __ ___T-

BACKFILL MATERIAL AROUND CASING: -rz J'OI"4 Ir

DEPTH RANGE OF BACKFILL (FT): - e 6 -lL -6 aLot

DESCRIPTIONOFTOPSEAL: ' OAJ/"FO I I ?' &= Di) 5LJI(_c " AC . , F7=f 3
/Y-O"1E6i.7\IF CA ,NGr .5 Ef

DESCRIPTIONOFWELLCOVER: /O-PI&4 DAf 7T 51~L- /r~CTJ cI5,I&

OTHER ADDITIONAL INFORMATION: "r-kvpr-- ifC-R ENEL 15 tDEN')MED _9y

NuM.,& OF No-rc6E5 - N&,m4P. oF ,,0-C/i ,,.,C<:,-_o- W1,r7,i

7RqA'I ji gy+T H 7PrH £cG E 'ErfJE9 3./Nr .,'IFP fU

HAx'4$r,45Lt.,..F. I 5-'i-C qO '/ - '-a2- 50. -5. i

5cp~YK P - #2?c:. ---3-53 -i IH- f5 --F 35o 354-3b/o

/YM .6 30-9 -2.7-0 3.-5 -/5-3 o-q - 3
015. - 2-2. I o - -

LOUIS BERGER AND ASSOCIATES, INC. JANUARY IM
WELL SPECIFICATION FORM



I

3 :WELL SPECIFICATION FORM

CLIENT:U LS- At'R5 o FepN1F 1rVEZ- AN1N&- -. N 5 C"yt .srnicr

JOBNUMBER: ZF1"-- 11 t

WELL OWNER: ,r ii"

ADDRESS: U3L-LDN& 4cpT MAtrq 'Po5$F

3 CITY,STATE,ZIPCODE: FoT ,- - . . . .64-2"- o ,

PHONE: ()3) Z39-339. 3 ...

I ~ ~~WELL NUMBER OR OTHER IDENTIFICATION: j7<2P (o t sr F S

WELL INSTALLATION DATE:

GEOLOGIST SUPERVISING INSTALLATION: L -

GROUND SURFACE ELEVATION (FT): I 1 5-2-Lt (5L~f'%E. og-S isc>)

TOP OF CASING ELEVATION (FT): 9 6t-rO P\C C st)
WELL STICK-UP (Fl): FF -f "

TOTAL BORING DEPTH (Fr): ~ FE
BORING DIAMETER (IN): Itji

3 TOTAL DEPTH OF OUTER CASING (FT): -5 "3 (-_-iMpc Y)

OUTER CASING MATERIAL: 5cu4E 0 PL--

3 OUTER CASING DIAMETER (IN): I r4".AJ

TONAL CA OF INNERCASING(FT. EXCLUDING SCREEN): H-O HLI39 Q I

INNER CASING MATERIAL: 5 c. k.4 E)C .. L-

INNER CASING DIAMETER (MN): r ,

I TOTAL LENGTH OF WELL-SCREEN(F):fk 0 1' - f0c ?

WELL SCREEN MATERIAL: 5. ..DUL.. 90 P qC

3 WELL SCREEN DIAMETER (Fr): I- I f101H

SCREEN SLOT SIZE (IN): , 0.2-0 i4iC-4

I LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992

WELL SPECIFICATION FORM

I
I



WELL SPECIFICATION FORM (Cont'd)

WELL NUMhBER: O~(3~/Z pz

BACKFILL MATERIAL AROUND SCREEN: 6oAKAS 5Af/P (610- ) S-

DEPTH RANGE OF BACKFILL (Fl):- 5 61 _746, &8'- tOW~4

SEAL MATERIAL ABOVE SCREEN: BENTON ITrc (p-l- )2R&C (jc/(PS

DEPTH RANGE OF SEAL (T): 5C6 -TO. . T 3
BACKFILL MATERIAL AROUND CASING: .. CNrV , T-e"

DEPTH RANGE OF BACKFILL (F1): 5fE -TALe'6 fgEl-oW.3

DESCRIPTION OF TOP SEAL: 9EN TON fC 76 9 64110Lio S-dXtc6: ?l-Acg) A r-

P.CTE(..nV " CASiN IV.?.Er

DESCRIPTION OF WELL COVER: IC) - rT'L,/ -2/-/ AET -5 ?,<0c l---t " I--Vr. 3

OTHER ADDITIONAL INFORMATION: - r./iVL SCfEY'i EP 1$ iPeWT/A/EP . I
/V~jiE7P- OF' NcT&H-5 - tvuM6E~r_ oF ,vOraCHC //VCAS6 \N4

-C~~?ASN&r 4PTH3c~rde__ I

or 4R$VLL-LE w 3-S - itHA
/-/, S q-. o II.o -3&S675i, - I.3 50D -s i

U, I'P.7 - - 3$: 3 - 51-3312' 34 , _37 1
Sc-i-f aQ YEP-

y 13 - --2-12 2- - /- 9- 2 93Q-3

LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992 3
WELL SPECIFICATION FORM
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3 WELL SPECIFICATION FORM

SJOBNUMBER: -
y 1< 

P

CITY, STATE, ZIPCODE:

i rPHONE: ,,o, -9-,'-,_

3 ~ ~WELL NUMBER OR OTHER IDENTIFICATION: Of9 q - 13 P2. (o - 'I) a/er -~5 ,- -
WELL INSTALLATION DATE:

GEOLOGIST SUPERIzSING, INSTALLATION: 71)ANIEJL k1160H4a]C/Af2>L MQd AAM

GROUND SURFACEELEVATION (FT): I5: " ( , 'O- D IsC.)

TOP OF CASING ELEVATION (Fr): I(nO o'-o t 4'.

WELL STICK-UP (Y: f T

TOTAL BORING DEPTH (FT): - - - / -e' '- 3 -F -3BORING DLA.METER.(IN)

TOTAL DEPTH OF OUTER CASING (FT: 3 6 Fe% C F- tl~ j
OUTER CASING MATERIAL: .5C, .

OUTER CASING DIAMETER (I: - 'C

TOTAL DEPTH OF INNER CASING (FT. EXCLUDING SCREEN): 3.5 0 / Z 5/cfj - 0 5 ' ,9 C' L.- 'IO.L* '3 INNER CASING MATERIAL: ?5(-R'JL_ 0 -P\C
INER CASING DIAMETER (IN): -4,H

TOTALLENGTH OF WELLSCREEN- -s -():5o-f' o.'((' gq o .g' .D q 0 (.q/
WELL SCREEN MATERLi: 5C'DL -L "80 -PIC,3 WELL SCREEN DIAMETER (Fl): ( - NI.-

SCREEN SLOT SIZE (IN): 0 P). IA4. -

I
LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992
WELL SPECIFICATION FORM
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WELL SPECIFICATION FORM (Cont'd) 3
WELL NUMBER: 0:5 '7- 13 -pa

BACKFILL MATERIAL AROUND SCREEN: C (tqi .E SPP(0

DEPTH RANGE OF BACKFILL (F ): SE6 '(JL6 _cV TO 3
SEALMATERIALABOVESCREEN: NI' ci0VT-. ?(.ua& ok cf~ls)

DEPTH RANGE OF SEAL (FT): 5C6 1FqA.6 -&OVJ TO

BACKFILL MATERIAL AROUND CASING: 9 6 t" -ro / r6

DEPTH RANGE OF BACKFILL (FT): ,0 "A..L V4..GV_

DESCRIPTION OF TOP SEAL: 6-Ttu)v OU15ug'A6 RzAc, A Erck~

DESCRIPTION OF WELL COVER: /0 JA'C/4  -PI7E2C( - 6:/9-7 U I

CA / M'&

OTHER ADDITIONAL INFORMATION: Th --EAVrL $C-,- AJ S LLDArFIcJ .Y I
ruv o F v/ c--65 c NQ,,tTCt1-5 ,NC-.6A5 wTtf 3

-Te4A-51'\16 PEf'rH- SCC6's4D
F:o£l-/oYQ,, .P I'TH .lCtN&e. )E#,r-1 4t & infy -,7:J,-4L. i

-5(-46-,V6D OF

,qov¢r, 5 ,- 2_3 C- -2--5 a-75 -z7-7- -_)

.2c7. 2.5- 0 25.- S, -,-3-Z .-- 2.7-- N

5 (cPoYE - -0 -I'iT'i 2- -Dz 2-.-

uS.5 - 13T.i3I w 5 t55

LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992
WELL SPECIFICATION FORM
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I WELL DEVELOPMENT RECORD

II CLEENT.AkM C0 ' o e - JOB NO. -2.7o

FIELD PERSONNEL. -)arrv 1 (o r cA.- pr SEE: OF:_ _ _

1. WELL NO.: 06-

2. DATE OF INSTALLATION: 3-2-T-T7

3 DATE OF DEVELOPMENT: -/0-9-7

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT 6-. 3 FT. 24 HOURS AFTER _-__ _F F.

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED 60 ) GAL.3 6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT i18.3 0 GAL.

START DURING END

7. PHYSICAL APPEARANCE v) ____ _

SPECIFIC CONDUCTANCE ( m/ 2oIS lq //- INgI ~ ~~TEMPERATURE (CC) ~(n 6S~~~' 3O 2 '
pH (s.u.) 7.q/ 700 7,5o

8. DEPTH FROM-TOP OF WELL CASING TO BOTTOM OF WELL -7.0 FT.

9. SCREEN LENGTH /0 Fr.,

5 10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT 72. ?4/FT. AFTER DEVELOPMENT 72,8FT.

if. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: , ' - baj-rI
12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: 'A4\ iVs' I bailer

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE: / FT.

14. QUANTITY OF WATER REMOVED 5, 0 GAL. TIME OF REMOVAL 9Ay 59mAnHR./MIN.

15. TURBIDITY IN NEPHELOMETRIC UNITS 22. . NTUs

LOUIS BERGER AND ASSOCIATES, INCw JANUARY 1992
WELL DEVELOPMENT RECORDI
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WELL DEVELOPMENT RECORD

USET ,05A Inm 1 u>p rb Lfo 0& JOB NO- I SEE:O :

FIL PERSONNEL_. l ' Sl7C SHET OF:_

1. WELL NO.: O +-7
2. DATE OF INSTALLATION:

3. DATE OF DEVELOPMENT: - 7-C

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT Fr 24 HOURS AFTER Fr. 6&-tclxC, r
5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED - L G. de-ioe(

I 6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENTV I, " ' GAL.

I START DURING END

7. PHYSICAL A PERACE N )TO L , (q, , q 1 q _4 i ,o.
SPECIFIC CONDUCTANCE (umihos/cm) 9wCC I4 ( rO40 4)L 2  '
TEMPERATURF 67. 5 0 -12,L l $'5 &3s (09-C
pH (s.u.) ~i a3 .~ 4 j)9~

8. DEPTH FROM TOP OF WELL CASING TO BOTTOM OF WELL ,3L FT.

9 . SCREEN LENGTH 5 FT.

10. DEPTH TO TOP OF SEDIMENT: BEFORE DEVELOPMENT __ FT. AFTER DEVELOPMENT FT.

1 11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT:

,12. DESCRIPTION OF SURGE TECHNIQUE, IF USED: f

I 13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE: j- r3 14. QUANTITY OF WATER REMOVED J110GAL. TIME OF REMOVAL .. 6/L. .. HR_/MIN.

15. TURBIDrTY INNEPHELOMETIC UNITS .J 1 015 NTUs

I

LOUIS BERGER AND ASSOCIATES, INC. JANUARY 1992
WELL DEVELOPMENT RECORD
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WELL DEVELOPMENT RECORD

CLIENTJ Co~~~~QCJ&\ OB N ~&-o

FIELD PERSONNEL' L)M, SHEEr: J OF:

1. WELLNO.: O bC-'- %

2. DATE OF INSTALLATION: 3 2.3 -

3. DATE OF DEVELOPMENT: --: -_ - Z i~r '9_t 4 ~-g- -

4. STATIC WATER LEVEL: BEFORE DEVELOPMENT + j .. FT. 24 HOURS AFTER _'.f .3 H FT.

5. QUANTITY OF WATER LOSS DURING DRILLING, IF USED _A GAL.

6. QUANTITY OF STANDING WATER IN WELL AND ANNULUS BEFORE DEVELOPMENT I I GAL.

START DURING END

7. PHYSICAL APPEARANCE 58. <i 2_5- -t

SPECIFIC CONDUCTANCE (umhos/cm) _580 75L 5'O 52o--

TEMPERATURE (OC) 9Zf a- 2~ T~ 2f 2- -___

PH (s.u.) c )

8. DEPTH FROMTOP OF WELL CASING TO BOTTOM OF WELL . 3 FT.

9. SCREEN LENGTH 0 FT.

10. DEPTHTO TOP OF SEDIMENT: BEFOREDEVELOPMENT;-3 Fr. AFTER DEVELOPMENT Q L . I
11. TYPE AND SIZE OF WELL DEVELOPMENT EQUIPMENT: -- ZAf\A- '" 5

12. DESCRIPTION OF SURGE TECHNIQUE, IF USED:

13. HEIGHT OF WELL CASING ABOVE GROUND SURFACE: I " 5 Fr.

15. TURBIDITY IN NEPHELOMETRIC UNITS -- NTU3 3
I

LOUIS BERGER AND ASSOCIATES, INC, JANUARY 1992

WELL DEVELOPMENT RECORD
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