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METRIC CONVERSION CHART
Into Metric Units Out of Metric Units

If You Know Multiply By To Get If You Know Multiply By To Get
Length Length
inches 254 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.394 inches
feet 0.305 meters meters 3.281 feet
yards 0.914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area _
sq. inches 6.452 sq. centimeters 5q. centimeters 0.155 5q. inches
sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet
sq. yards 0.836 s8q. meters sq. meters 1.196 sq. yards
sq. miles 2.6 5q. kilometers sq. kilometers 0.4 sq. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2.205 pounds
ton 0.907 metric ton metric ton 1.102 ton
Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 0.24 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35.315 cubic feet
quarts 0.95 liters cubic meters 1.308 cubic yards
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit

then 9/5, then add

multiply by 32

519
Radioactivity Radioactivity
picocuries 37 millibecquerel millibecquerels 0.027 picocuries
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1.0 INTRODUCTION

This report summarizes the characterization activitics performed to collect soil samples, to better
define stratigraphy, to assess physical properties, and to assess the nature and vertical extent of
contamination at the 216-B-38 Trench and the 216-B-7A Crib as part of the remedial
investigation (RI) for the 200-TW-2 Tank Waste Group Operable Unit (OU). Characterization
was performed in accordance with the 200-TW-1 Scavenged Waste Group Operable Unit and
200-TW-2 Tank Waste Group Operable Unit RI/FS Work Plan (DOE-RL 2001). The work plan
provides the details for characterizing the vertical extent of chemical and radiological
contamination as well as physical conditions beneath the waste sites. Data collection activities
and results presented in this report will be used as supporting information to the RI report.

The locations of the 216-B-38 Trench and the 216-B-7A Crib are shown in Figure 1-1. Other
documents prepared to support field activities include the following:

® Preliminary Hazard Classification for Sampling and Characterization Activities to be
Conducted at the 216-B-7A Crib, the 216-T-26 Crib, and the 216-B-38 Trench (BHI 2001¢)

¢ 216-B-7A Crib, 216-T-26 Crib, and 216-B-38 Trench Criticality Evaluation,
0200X-CE-N0002 (BHI 2001b)

* 216-B-7A Crib Criticality Evaluation, 0200X-CE-N0002 (BHI 2001c¢)

s Site Specific Health and Safety Plan; 200-TW-1 & TW-2 Site Characterization,
0200X-SSHS-G0003 (BHI 20011)

* Radiological Work Permit, GW-136 (BHI 2001f)
® Radiological Work Permit, GW-138 (BHI 2001g)
* Environmental Program ALARACT Demonstration for Drilling (WDOH 2001)

*  200-TW-2 Tank Waste Group Operable Unit Facility Investigation/Corrective Measures
Study Waste Control Plan (BHI 2001a)

* Remedial Investigation Data Quality Objectives Summary Report for the 200-TW-1
Scavenged Waste Group and 200-TW-2 Tank Waste Group Operable Units (BHI 2000).

* Data Quality Objectives Summary Report for 200-TW-1 and 200-TW-2 Waste Designation
(BHI 2001d)

* Results of the Geophysical Investigations at the 216-T-26 C rib, 216-B-7A Crib, and the
216-B-38 Trench and Associated Burial Ground (BHI 2001h).

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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To promote efficient use of resources during the remedial investi gation, the Environmental
Restoration Contractor (ERC) 200 Area Remedial Action Project teamed with other ERC
projects and other Hanford Site contractors to obtain samples in support of several activities.
Integration was achieved by identifying vadose zone and groundwater needs in a common work
document and conducting the field investigation as a coordinated effort between the core projects
of the Groundwater/Vadose Zone Integration Project. The details of the integration effort are
specified in Appendix A of the 200-TW-1 and 200-TW-2 RV FS work plan (DOE-RL 2001), and
are summarized in this document.

1.1  BACKGROUND

The 200-TW-2 waste sites received tank waste from first- and second-cycle decontamination
processes associated with the bismuth-phosphate process at the B and T Plants. These tank
wastes contained inorganic anions and cations as well as low levels of radionuclides
(DOE-RL 2001).

The 216-B-38 Trench is an inactive waste site located north of B Plant and west of the

241-BX Tank Farm. The trench, active only in July 1954, received 1,430,000 L (380,000 gal) of
high-salt, neutral/basic first-cycle supernatant waste from the 221-B Building via tanks
241-B-110, 241-B-111, and 241-B-112 (Maxfield 1979). The 216-B-38 Trench is 77 m (250 ft)
long, 3 m (10 ft) wide, and 3 m (10 ft) deep (Maxfield 1979) and was deactivated by removing
the above-ground piping when specific retention was reached (Maxfield 1979). Compounds in
the liquid disposed to this site inciude fluoride, nitrate, nitrite, phosphate, sodium aluminate,
sodium hydroxide, sodium silicate, and sulfate-based compounds from the bismuth/phosphate
campaign. Radionuclides contained in the waste stream at the time of discharge included 510 Ci
of cesium-137, 1,900 Ci of strontium-90, 560 Ci of ruthenium-106, 1.2 g of plutonium, and

42 kg of uranium (Maxfield 1979). In October 1982, the trench was surface stabilized with

0.6 m (2 ft) of clean topsoil and treated with an herbicide.

The 216-B-7A&B Cribs consist of two inactive wooden cribs, approximately 6 m (20 ft) apart,
located 30 m (100 ft) north of the 241-B Tank Farm. The cribs operated from September 1946 to
May 1967 and received a total volume of 43,600,000 L (11,500,000 gal) of waste

(Maxfield 1979). From October 1946 to August 1948, these cribs received overflow from
single-shell tank (SST) 241-B-201 (a settling tank). The waste included second-cycle waste
from the 221-B Building, lanthanum/fluoride process waste from the 224-B Building, and cell
drainage and other liquid waste (low salt, alkaline, radioactive liquid) via cells 5 and 6 in the
221-B Building. Tank 241-B-201 was taken out of service in October 1948 because it was
nearly filled with sludge from 221-B Building and 224-B Concentration Facility wastes, SSTs
241-B-202 through 241-B-204 were connected in series and began flowing into the cribs in
December 1948. After August 1948, lanthanum/flucride process waste from the 224-B Building
was disposed directly to the cribs until October 1961. From December 1954 to October 1961,
the unit received cell 5 and 6 drainage and equipment cleanout waste from the 224-B
Concentration Facility. From October 1961 to May 1967, material disposed in these cribs
consisted of decontarnination construction waste from the 221-B Building. The cribs became
inactive in 1967 (Brown and Ruppert 1950, WHC 1991).

Borehole Summary Report (C3103, C3104, C3340 t0 C3344 ), 200-TW-2 OU
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The 216-B-7A&B Cribs are in line with an 8-cm (3-in.) steel inlet pipe that supplied waste to
both cribs simultaneously. Each crib is a 4- by 4- by 1.2-m (12- by 12- by 4-ft) hollow (i.e., not
gravel-filled) wooden structure made of 15- by 15-cm (6- by 6-in.) timbers, placed in a 4.2- by
4.2- by 4.2-m (14- by 14- by 14-ft) deep excavation. Figure 2-16 of the work plan illustrates the
construction of the cribs. Both cribs are classified as having cave-in potential.

Radionuclides contained within the waste streams discharged to the cribs included cesium-137,
ruthenium-106, strontium-90, uranium, plutonium, and americium-241 (potentially at transuranic
levels) (Brown et al. 1990). Approximately 22,300,000 L (5,890,000 gal) of waste were jetted
to the 241-B-201 through 241-B-204 SSTs between 1947 and 1950 from B Plant. An estimated
10 g of plutonium and 20 g of Ci fission products were sent from the 241-B-201 and

241-B-202 SSTs to the cribs (Brown and Ruppert 1950). Approximately 21,470,000 L
(5,670,000 gal) ultimately reached the 216-B-7A&B Cribs. An additional 22,100,000 L
(5,800,000 gal) of wastewater were discharged to the cribs after 1950 until they were taken out
of service in 1967.

In 1992, the contaminated soil from the unplanned release 200-E-144 surface contamination area
was scraped and consolidated on the 216-B-7A&B Cribs. The area was covered with
approximately 0.45 to 0.61 m (18 to 24 in.) of clean backfill.

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 | 1-3
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Figure 1-1.

Location Map of the 216-B-38 Trench and the 216-B-7A Crib.
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2.0 FIELD ACTIVITIES AND SAMPLING

This section describes characterization activities performed as part of the 200-TW-2 RI as
defined in the 200-TW-1 and 200-TW-2 RI/FS work plan (DOE-RL 2001). The primary
objective of the field effort was to characterize the nature and vertical extent of contamination in
the vadose zone underlying the 216-B-7A Crib and the 216-B-38 Trench. Drilling, surface and
borehole geophysical surveys, and sampling and analysis of soil samples were conducted during
the RI. Five drive casing holes were installed at the 216-B-38 Trench and logged. Two vadose
boreholes were drilled (one at each waste site};, sampled for nonradiological, radiological, and
physical property analyses during the field investigation; and geophysically logged. Field
activities commenced June 29, 2001, with the installation of drive casings for geophysical
logging at the 216-B-38 Trench. All field activities described in this report were completed by
October 2, 2001. Field activities (e.g., drilling, sampling, decontamination) were performed in
accordance with BHI-EE-01, Environmental Investigations Procedures, unless otherwise stated.

2.1  DRIVE CASING INSTALLATIONS AND DECOMMISSIONING

Five drive casing holes (C3340 through C3344) were installed in the 216-B-38 Trench and
logged with a spectral gamma tool to identify the area of highest radiological contamination.
The casing were also logged with a neutron-neutron tool to identify areas of high moisture. This
information was used to optimize the placement of the borehole in the area of highest
contamination. Operations commenced June 29, 2001 with the installation of the drive casings,
and were completed August 31, 2001 after the final drive casing was decommissioned. Drive
casing installation and decommissioning activities were performed in accordance with
Washington Administrative Code 173-160.

The five drive casing holes were installed using a diesel hammer drill rig. The 6.625-in.
(16.8-cm) outside-diameter (OD) casing was driven to total depth of 60 ft (18.3 m) at each
location. The casing was equipped with a specially-constructed drive tip fabricated for this
project. The tip was disconnected prior to pulling the casing from the drive casing hole. No drill
cuttings were generated. This method allowed the installation of a hole for logging purposes
without worker exposure and waste management issues associated with normal drilling where

" drill cuttings are brought to the surface. Drive casing geophysical logging is described in
Section 2.5. No water was added to any of the holes to facilitate the driving of the casing.

The drive casing holes were backfilled with bentonite and cement after total depth was reached.
As casing was removed from each borehole, granular bentonite pellets were placed from
approximately 3 to 60 ft (0.91 to 18.3 m) below ground surface (bgs). A cement seal was placed
from a depth of approximately 2 to 3 ft (0.61 to 0.91 m). A gravel drill pad extends from
approximately 2 ft (0.61 m) to the surface. A cement cap with a brass marker showing the well
name and decommissioning date marks the location of each of these drive casing holes. A
typical as-built drawing of the drive casing holes is shown in Figure 2-1. Drilling information is
summarized in Table 2-1,

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 2-1
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2.2 BOREHOLE DRILLING AND DECOMMISSIONING
2.2.1 216-B-38 Trench

One vadose borehole (C3104) was drilled through the 216-B-38 Trench to a total depth of

263.5 ft (80.3 m) bgs (Figure 2-2). Operations commenced on July 31, 2001 with the initiation
of drilling and were completed on September 12, 2001 after the boring was decommissioned.
Drilling operations were conducted at night to minimize heat-associated stress to workers. Soil
sampling and borehole geophysical logging associated with drilling are described in Sections 2.3
and 2.6, respectively.

Borehole C3104 was drilled using the cable tool method. Drive barrel and split-spoon sampling
were used to advance the borehole to total depth. No water was added to the borehole during
drilling activities. Temporary threaded carbon steel casings were used to assist in the drilling
process. The casings were used to minimize downhole cross contamination, to keep the hole
open, and to ream the borehole to a larger size. Temporary telescoping casings were set at
depths of 58 ft (17.7 m), 111 ft (33.8 m), and 259.6 ft (79.1 m) bgs. The temporary casings were
removed from the borehole during decommissioning. The outside diameter of the three casing
strings and size of the borehole were 11.75 in. (29.8 cm), 8.625 in. (21.9 cm), and 6.625 in.

(16.8 cm), respectively. Casing was not used in the borehole from 259.6 to 263.5 ft (79.1 to
80.3 m) bgs. In this zone, the size of the borehole (5 in. [11.2 cm]) corresponds to the size of the
split-spoon sampler.

Borehole C3104 was decommissioned on September 12, 2001. As the temporary casing was
removed, the borehole was filled with the following materials:

Sand - 262.1 to 252.9 ft (79.9 to 77.1 m) bgs
Cement - 252.9 to 236.5 ft (77.1 to 72.1 m) bgs
Bentonite - 236.5 to 2.5 ft (72.1 to 0.76 m) bgs
Cement - 2.5 t0 2.0 ft (0.76 to 0.61 m) bgs.

A cement cap with a brass marker showing the well name and decommissioning date mark the
location of this borehole. Drilling information is summarized in Table 2-1. Investigation-
derived waste generated during the drilling activities is summarized in Table 2-2. An as-built of
the borehole is shown in Figure 2-3.

2.2.2 216-B-7A Crib

One vadose borehole (C3103) was drilled through the 216-B-7A Crib to a total depth of 222.5 ft
(67.8 m) bgs (Figure 2-4). The drilling of borehole C3103 commenced on August 21, 2001 with
the initiation of drilling, and was completed on October 2, 2001 after the borehole was
decommissioned. Drilling operations were conducted at night from August 21, 2001 through
September 10, 2001, to minimize heat-associated stress to workers. Day shift drilling
commenced on September 11, 2001, when the weather was cooler and the drilling had
progressed past the zone of high contamination.

 Borehole Summary Report (C3103, C3104, C3340 1o C3344), 200-TW-2 OU
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Borehole C3103 was drilled with both cable tool and diesel hammer drill rigs. The borehole was
drilled to an initial depth of 56.5 ft (17.2 m) with a cable tool rig. The 6.625-in. (16.8-cm) OD
casing, split-spoon samplers, and a drive barrel were used to advance the borehole to this depth.
This portion of the borehole was backfilled to the surface with silica sand after reaching a depth
of 56.5 ft (17.2 m) and the 6.625-in. (16.8-cm) casing was removed. The cable tool rig was
moved off the borehole and replaced with a diesel hammer drill rig.

The diesel hammer (i.e., pile driver) was used to drive an outer string of 11.75-in. (29.8-cm) OD
casing and an inner string of 4.5-in. (11.4-cm) OD casing with a drive point. This method was
used to limit the quantity of highly contaminated soils removed from the borehole (located
immediately below the crib) while allowing casing downsizing in accordance with state
regulations. The crew attempted to drive the casing strings back to the initial depth of 56.5 ft
(17.2 m). Attempts to reach the targeted depth were unsuccessful. The total depth reached with
the drive point was 32 ft (9.7 m). At this depth, the 4.5-in. (11.4-cm) OD inner casing string and
drive point were removed from the borehole.

The cable tool drill rig was then moved back on site and used to advance the borehole to a total
~ depth of 222.5 ft (67.8 m). The drive barrel and split-spoon samplers were used to advance the
borehole to total depth. No water was added to the borehole during drilling activities.
Temporary threaded carbon steel casings were used to assist the drilling process. The temporary
telescoping casings were set at depths of 50.7 ft (15.4 m), 130.5 ft (39.8 m), and 218.0 ft
(66.5 m) bgs with the cable tool rig. The temporary casings were removed during the
decommissioning of the borehole. The OD of the three casing strings and size of the borehole
were 11.75 in. (29.8 cm), 8.625 in. {21.9 cm), and 6.625 in. (16.8 cm), respectively. Casing was
not used in the borehole from 218 to 222.5 ft (66.5 to 67.8 m) bgs. In this zone, the size of the
borehole (5 in. [11.2 ¢m]) corresponds to the size of the split-spoon sampler.

Borehole C3103 was decommissioned on October 2,2001. As the temporary casing was
removed, the borehole was filled with the following materials:

e Bentonite - 222.5 to 3.3 ft (76.8 to 1.0 m) bgs
¢ Cement-3.31t02.0ft(1.0to 0.7 m) bgs.

A cement cap with a brass marker showing the well name and decommissioning date mark the
location of this borehole. Drilling information is summarized in Table 2-1. Investigation-
derived waste generated during the drilling activities is summarized in Table 2-2. An as-built
drawing of the borehole is shown in Figure 2-5.

2.3 SAMPLING AND ANALYSIS

Samples were collected in accordance with the work plan and applicable procedures. Sampling
activities are documented in logbooks EL-1518 and 1518-1. Samples from the upper zones of
the borehole, where contamination levels were expected to be high, were collected inside a
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glovebag that was placed inside a contamination-control structure. The glovebag was fitted with
a high-efficiency particulate air (HEPA) vacuum unit.

2.3.1 Field Screening and Measurements

Soil samples were screened in the field prior to sample collection for indications of
contamination, to assist in selecting sample points, to support worker health and safety, and for
shipping documentation. Samples were screened for alpha and beta-gamma activity.
Radiological screening was performed by a radiation control technician using an E-600 ratemeter
with a SHP380-A/B scintillation probe and a dose meter. Radiological activity greater than two
times background was used as an indication of contamination. Background was determined by
measuring the activity at ground surface adjacent to the borehole. Mercury was also monitored
at the wellhead, in the breathing zone, and on the cuttings and samples to support worker health
and safety.

Bulk density measurements were taken in the field according to BHI-EE-05, Field Screening
Procedures, Procedure 3.9, “Determination of Field Bulk Density Using a Split-Spoon Sampler.”
Results are presented in Section 3.0.

2.3.2 Borehole Soil Sampling and Analysis

Soil samples were collected from the boreholes and submitted to offsite laboratories for chemical
and radiological analysis and determination of physical properties. All soil samples were
collected according to BHI-EE-01, Procedure 4.0, “Soil and Sediment Sampling.” Split-spoon
sampling was the primary sampling method used for borehole sample collection. A total of 18
samples were collected from the 216-B-38 boring and 22 samples from the 216-B-7A boring,
including quality assurance/quality control samples and physical property samples. Lionville
Laboratory (formerly RECRA) of Lionville, Pennsylvania, and Eberline Services (formerly
TMA) of Richmond, California, were the primary chemical and radiological laboratories,
respectively. Severn Trent Laboratory of Richland, Washington, and St. Louis, Missouri, was
the split laboratory. Laboratory physical property analyses were performed by Maxim
Technologies of St. Louis, Missouri. A total of 22 samples were collected from the 216-B-7A
Borehole at 10 ft (3 m) intervals in support of the tank farm vadose zone project. These archive
samples were primarily collected from the contents of the drive barrel. These samples were
relinquished to the PNNL for archive. Five samples were also collected from this borehole in the
zone of highest contamination to support the Science and Technology Project.

Sample numbers, depths, and analytes are listed in Tables 2-3 and 2-4. Samples were collected
according to the sample schedule identified in Appendix A of the sampling and analysis plan
(DOE-RL 2001} with the following exceptions:

¢ Slight adjustment in sample depth in the field to account for field conditions
e The physical property sample at 216-B-38 Trench in the Hanford formation/Plio-Pleistocene

unit (7). Gravel was attempted at 261 to 263.5 ft (79.6 to 80.3 m) bgs but was not collected,
due to insufficient recovery in the split-spoon sampler.
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A surface sample was also collected from O to 6 in. (0 to 15 cm) at each borehole location and
analyzed for chloro-herbicides to support waste designation.

2.3.3 Air Monitoring/Sampling

Air sampling was conducted in accordance with the Environmental Program ALARACT
Demonstration for Drilling (WDOH 2001) to verify that contamination did not migrate from the
waste site. Existing near-facility stations (N967, N973, and N976) in the 200 East Area were
used during the characterization activities. The Washington State Department of Health was
notified and agreed to this plan prior to the initiation of the drilling activities as required for
high-risk drilling sites in the ALARACT (WDOH 2001). Data from these stations will be
included as part of the annual near-field environmental monitoring report. :

2.3.4 Integration Sampling

Additional soil samples were collected as specified in the work plan for the Science and
Technology Project to support plutonium and other contaminant studies. These samples are
listed in Table 2-5. In addition, samples were collected for CH2M Hill Hanford Group, Inc. to
support tank farm vadose zone studies. These samples are also identified in Table 2-5.

24 BOREHOLE GEOLOGICAL LOGGING

Dirill cuttings were logged by a geologist to describe the subsurface soils, identify changes in
lithology, support sample collection locations, and provide detailed information for correlation
with geophysical logging and analytical results. A detailed description is provided in

- Section 3.1. The geologic log is provided in Appendix A.

25 DRIVE CASING GEOPHYSICAL LOGGING

Borehole geophysical logging was performed in the five drive casing holes at the 216-B-38
Trench. The logging was performed in July 2001. Spectral gamma and neutron-neutron
moisture surveys were run. On drive casing holes C3340, C3341, and C3342, the high-rate
logging system was used in zones with high contaminant concentrations. A detailed report of
logging operations is provided in Appendix B. The report includes a summary of the calibration
requirements, processing of the data, and log results.

2.6 BOREHOLE GEOPHYSICAL LOGGING

Borehole geophysical logging (spectral gamma and neutron-neutron moisture) was performed in
boreholes C3103 and C3104. The logging was optimized so that data were collected only
through a single casing thickness. Logging was performed during August and September. A
detailed report of logging operations is provided in Appendix B.

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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2,7 OTHER ACTIVITIES

Surface geophysical surveys were conducted at each site prior to excavation using ground-
penetrating radar. The surveys were performed to verify the location of waste sites and identify
potential underground hazards prior to excavating. Several sample locations were adjusted based
on the findings of these surveys. The surface geophysical survey report is presented in
Appendix C.

The borehole locations were surveyed according to BHI-EE-01, Procedure 1.6, “Survey
Requirements and Techniques.” Coordinates were recorded using the North American Vertical
Datum of 1988 (NAVD 1988) and the Washington State Plane (South Zone) North American
Datum of 1983 (NAD 1983) with the 1991 adjustment for horizontal coordinates. Survey data
are presented in Table 2-1. *
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Figure 2-2. Location of 216-B-38 Trench Drive Casings and Borehole.
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Figure 2-1. ﬁu%mnm_‘ As-Built Drawing of the 216-B-38 Trench Drive Casings
(C3340 to C3344).
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Figure 2-3. As-Built Drawing of the 216-B-38 Trench Borehole (C3104).
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Figure 2-4. Location Map of the 216-B-7A Crib Borehole (C3103).
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Figure 2-5. As-Built Drawing of the 216-B-7A Crib Borehole (C3103).
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Table 2-1. Summary of Drilling Activities.

Borehole Name/Well Number 216-B-38 216-B-7A Crib
Driiling start date 6/29/01 8/21/01
Drilling end date 9/12/01 9/23/99

18.3 m (60 ft) — drive

Total depth of borehol casing boreholes 67.8 m (222.5 fo)
t. S m .
otal depth of boreho'e 80.3 m (263.5 i) -

cable tool boring
80.1 m (236 ft) on

Static water level, bgs (date) 371001 NA

N: 137347.64 m N: 137385.58 m
Washington Coordinate System of 1983, south (450615.62 ft) (450651.51 ft)
zone (1991) E: 573471.18 m E: 573802.55m

(1881467.13 ft) (1882554.30 ft)

) 201990 m 198.974 m

Elevation of brass cap (NAVDSS8) (662.70 1) (652.81 ft)
Decommission/well completion date 9/13/01 10/01/01
Number of investigation-derived waste drums 17 46

generated

NA = not applicable

Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number Pa:;:fege Source ID Dep t?tll:zgtserval, Waste Description
200E-01-0013 07/12/01 | 216/B-38 Trench NA Soils, aggregate, ethylene glycol
200E-01-0014 08/02/01 C3104 NA Soils and MSW (plastic, cloth)
200E-01-0015 08/03/01 C3104 21-26 Soils and MSW (plastic, cloth)
200E-01-0016 08/03/01 C3104 26-31.5 Soils and MSW (plastic, cloth)
200E-01-0018 08/02/01 C3104 NA Soils and MSW (plastic, cloth)
200E-01-0019 08/02/01 C3104 17-21 Soils and MSW (plastic, cloth)'
200E-01-0020 |- 08/03/01 C3104 31.5-36 Soils and MSW (plastic, cloth)
200E-01-0021 08/03/01 C3104 36-40 Soils and MSW (plastic, cloth)
200E-01-0022 08/05/01 C3104 28-32 Soils and MSW (plastic, cloth)
200E-01-0055 08/06/01 C3104 32-36 Soils and MSW (plastic, cloth)
200E-01-0056 08/06/01 C3104 45-51.5 Soils and MSW (plastic, cloth)
200E-01-0057 08/06/01 C3104 57-67 Soils and MSW (plastic, cloth)
200E-01-0058 08/07/01 C3104 NA MSW (plastic, paper, cloth, rubber)
200E-01-0059 08/07/01 C3104 ' 6779 Soils

200E-01-0060 08/07/01 C3104 79 -89 Soils
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number Pn];l::ege Source ID Dept:l.tlglgt:rval, Waste Description

200E-01-0061 08/07/01 C3104 89 - 98 Soils

200E-01-0062 08/07/01 C3104 98- 106 Soils

200E-01-0063 08/07/01 C3104 106~ 118 Soils and MSW (cloth)

200E-01-0064 08/07/01 C3104 118 -139 Soils

200E-01-0065 08/08/01 C3104 4139 - 159 Soils

200E-01-0066 08/08/01 C3104 159 - 176 Soils

200E-01-0067 08/09/01 C3104 176 - 198 Soils

200E-01-0068 08/09/01 C3104 198 - 217 Soils

200E-01-0069 08/07/01 C3104 217-240 Soils

200E-01-0070 08/09/01 C3104 NA MSW (cloth, metal, rubber, paper)

200E-01-0071 08/10/01 C3104 240-263.5 Soils

200E-01-0073 08/16/01 C3341 _ NA MSW (paper, plastic, rubber, cloth)

200E-01-0077 08/68/01 C3104 NA MSW (plastic, HEPA filter)

200E-01-0100 09/04/01 C3104 NA MSW (plastic, cloth)

200E-01-0101 08/30/01 C3104 NA MSW (plastic, cloth)

200E-01-0106 09/18/01 C3104 NA Carbon steel core barrel/pallet

200E-01-0109 09/18/01 C3104 NA Carbon steel well casing 4 in. x 5 ft =
9 pieces/ pallet

200E-01-0110 05/18/01 C3104 NA Carbon steel well casing 4 in. x 5 ft =
9 pieces/ pallet

200E-01-0111 09/18/01 C3104 NA Carbon steel well casing 4 in. x 5 ft =
9 pieces/ pallet

200E-01-0112 09/18/01 C3104 NA Carbon steel well casing 4 in. x 5 ft=
9 pieces/ pallet

200E-01-0113 09/18/01 C3104 NA Carbon steel well casing 4 in. x 5 ft =
9 pieces/ pallet

200W-01-0124 NA C3104 NA Purge water

200E-01-0078 08/23/01 C3103 18.5-25 Soil and MSW

200E-01-0079 08/23/01 C3103 25-35 Soil and MSW (plastic, paper, foil)

200E-01-0080 08/27/01 C3103 35-48 Soil and MSW (papet, cloth)

200E-01-0081 08/27/01 C3103 48 - 56 Soil and MSW (paper, cloth)

200E-01-0082 08/27/01 3103 NA MSW (plastic, paper, cloth, rubber)

200E-01-0083 08/27/01 C3103 NA Stainless steel metal split spoons and
MSW (paper, rubber, cloth)

200E-01-0084 09/06/01 C3103 NA MSW from glovebag and HEPA filter
(plastic, rubber, cloth)

200E-01-0085 09/06/01 C3103 NA MSW (paper, plastic, rubber, cloth)
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number P:;t)::;ge Source ID Dep tlfltII:Igtserval, Waste Description

200E-01-0086 09/06/01 C3103 NA MSW (plastic from enclosure)

200E-01-0087 09/06/01 C3103 NA Plastic stained w/oil and aggregate soil

200E-01-0088 08/21/01 C3103 NA Container 200E-01-0107 with soil and
HEPA debris

200E-01-0089 08/27/01 C3103 NA MSW (plastic, cloth, paper)

200E-01-0102 08/15/01 C3103 NA Bulk/pallet - steel drill rig cable

200E-01-0103 08/21/01 C3103 0-185 Soil and MSW

200E-01-0108 09/06/01 C3103 NA Bulk/pallet - metal well casing

, S5ftx 6in. = 11 pieces

200E-01-0090 09/10/01 C3103 NA MSW (plastic, cloth, paper, HEPA
filter)

200E-01-0091 09/13/01 C3103 NA MSW (paper, plastic, rubber, cloth)

200E-01-0092 09/13/01 C3103 NA HEPA filter and MSW (paper, plastic,
cloth, metal)

200E-01-0093 09/17/01 C3103 NA MSW (plastic and cloth stained with
hydraulic fluid)

200E-01-0094 09/19/01 C3103 31-36 Soil and MSW (plastic, metal)

200E-01-0095 09/20/01 C3103 39-44 Soil and MSW (plastic)

200E-01-0096 09/19/01 C3103 136-139 Soil and MSW (plastic)

200E-01-0097 09/20/01 C3103 44 - 46 Scil and MSW (plastic)

200E-01-0098 09/20/01 3103 46 - 51 Soil and MSW (plastic)

200E-01-0099 09/20/01 C3103 151-54 Soil and MSW (plastic)

200E-01-0114 09/18/01 C3103 NA Carbon steel (madrell, jar and drill
stem} 4 in. x 16 ft

200E-01-0115 00/19/01 C3103 NA Metal well casing and boring probe
4 in. x 5.5 ft = 6 pieces

200E-01-0116 09/20/01 C3103 NA MSW (plastic, cloth, paper, rubber)

200E-01-0117 09/20/01 C3103 NA MSW (plastic, cloth, paper)

200E-01-0118 09/21/01 3103 66 - 80 Soils

200E-01-0119 09/21/01 C3103 53-66 Soils

200E-01-0120 09/21/01 C3103 80-93 Soils

200E-01-0121 09/21/01 § = C3103 93.5-104.5 Soils

200E-01-0122 09/20/01 C3103 1045-114 Soils

200E-01-0123 09/24/01 C3103 114 - 127 Soils

-|200E-01-0124 09/24/01 3103 127 -1375 Soils
200E-01-0125 09/25/01 C3103 4162 - 182 Soils
200E-01-0126 09/25/01 C3103 182 - 202 Soils
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Package Depth Interval, o e

Drum Number Date Source ID ft bgs Waste Description

200E-01-0127 09/25/01 C3103 137 - 162 Soils

200E-01-0128 09/26/01 C3103 202-2225 Soils and MSW

200E-01-0129 09/27/01 C3103 NA Metal/HEPA vacuum

200E-01-0130 10/02/01 C3103 NA MSW (cloth, rubber, plastic)

200E-01-0133 10/03/01 C3103 NA MSW (cloth, rubber, plastic)

200E-01-0139 10/10/01 C3103 NA Bulk/pallet — carbon steel well casing
12in. x 5 ft = 4 pieces

200E-01-0140 10/10/01 C3103 NA Bulk/pallet — carbon steel well casing
12 in. x 5 ft = 6 pieces

200E-01-0141 10/10/01 C3103 NA Carbon steel well casing
8 in. x 5 ft = 2 pieces .

MSW = miscellaneous solid waste
NA = not applicable

Table 2-3. Soil Samples at Borehole C3104 (216-B-38 Trench). (2 Pages)

Sample Interval
HEIS Date
Top Bottom Number | Sampled Analytes
(ft bgs) (ft bgs)
Physical Property Samples
3.0 5.5 B12CB7 08/01/01 | Moisture content, particle size
97.5 100.0 B12CB8 08/07/01 | Moisture content, particle size
Soil Samples
0 0.5 B12684 07/18/01 { Chloro-herbicides

3.0 5.5 B12Cé67 08/01/01 | Metals, anions, radionuclides
9.5 12.0 B12C68 08/02/01 | Metals, anions, radionuclides
13.0 15.5 Bl12Ce63 08/02/01 | Radionuclides

13.0 155 B12C63-A 08/02/01 | Metals, anions

18.0 20.5 B12Ce64 08/02/01 | Radionuclides

18.0 20.5 Bl12C64-A 08/02/01 | Metals, anions
22.5 _ 25.0 Bi2DB8 08/03/01 | Radionuclides

225 25.0 B12DB8-A 08/03/01 | Metals, anions

290 315 B12DB% 08/03/01 | Radionuclides

29.0 315 B12DBS-A 08/03/01 | Metals, anions

375 40.0 B12C88 08/05/01 | Radionuclides

375 40.0 BI2C88-A 08/05/0t | Metals, anions

520 54.5 B12C69 08/06/01 | Metals, anions, radionuclides
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Table 2-3. Soil Samples at Borehole C3104 (216-B-38 Trench). (2 Pages)

Sample Interval
HEIS Date
Top Bottom Number | Sampled Analytes
(ft bgs) (ft bgs)
97.5 100.0 B12C71 08/07/01 | Metals, anions, radionuclides
147.5 150.0 B12C72 08/08/01 | Metals, anions, radionuclides
197.5 200.0 B12C73 08/09/01 | Metals, anions, radionuclides
261.0 263.5 . B12C74 08/10/01 | Metals, anions, radionuclides
Duplicate Samples
52.0 54.5 B12C70 08/05/01 | Metals, anions, radionuclides
375 40.0 B12DCO 08/05/01 | Radionuclides
375 40.0 B12DCO-A 08/05/01 | Metals, anions
Equipment Blank
Metals, anions, VOA, semi-VOAs,
3.0 55 B12BW6 07/18/01 | gross alpha, gross beta, radionuclides;
tied to B12C67

HEIS = Hanford Environmental Information System
VOA = volatile organic analyte

Table 2-4. Soil Samples at Borehole C3103 (216-B-7A Crib). (2 Pages)

Sample Interval
HEIS Date
Top Bottom Number Sampled Comments
(ft bgs) (ft bgs)
Physical Properties Samples
2.5 5.0 B12BR7 08/22/01 | Moisture content, particle size
97.5 100 B12BR8 09/21/01 | Moisture content, particle size
219 221.5 B12BR9 09/26/01 | Moisture content, particle size ‘
Soil Samples
0 0.5 B12683 06/19/01 | Chloro-herbicide

2.5 5.0 Bi2MHS5 08/22/01 Metals, anions, radionuclides
55 8.0 B12MH6 08/22/01 | Metals, anions, radionuclides
10.0 12.5 B12MH7 08/22/01 | Metals, anions, radionuclides
12.5 15.0 B12MH4 08/23/01 | Metals, anions, radionuclides
18.5 21.0 B12C89 08/23/01 | Metals, anions, radionuclides
18.5 21.0 B12C89-A 08/23/01 | Metals, anions, radionuclides
22.5 25.0 B12DC1 08/24/01 Metals, anions, radionuclides
22.5 25.0 B12DC1-A 08/24/01 Metals, anions, radionuclides
250 27.5 Bi2vi4 08/26/01 | Radionuclides
25.0 275 B12MI4-A 08/26/01 | Metals, anions

300 325 B12MLS5 08/27/01 | Radionuclides
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Table 2-4. Soil Samples at Borehole C3103 (216-B-7A Crib). (2 Pages)

Sample Interval
HEIS Date
Top Bottom Number Sampled Comments
{ft bgs) (ft bgs)

30.0 325 BI12MLS5-A 08/27/01 | Metals, anions

35.0 375 B12ML6 08/27/01 | Radionuclides

35.0 375 BI2MLG-A | 08/27/01 | Metals, anions

48.0 50.5 B12ML7 08/28/01 Metals, anions, radionuclides

72.5 75.0 B12MH8 09/21/01 Metals, anions, radionuclides

97.5 100 B12MIGQ 09/21/01 | Metals, anions, radionuclides

147.5 150 B12MIJ1 09/25/01 | Metals, anions, semi-VOA, VOA, radionuclides

219 221.5 BI12MJ2 09/26/01 Metals, anions, semi-VOA, VOA, radionuclides
Duplicate Sample

72.5 75.0 BI2MHY | 09/21/01 ?g;l‘fgz;eagff"gi’zﬁnggvo‘“’ VOA, radionuclides;
Split Sample

48.0 50.5 (Bs;ig:) 08/28/01 | Metals, anions, radionuclides
Equipment Blank ' _

264.0 265.5 B12DB4 | 08/10/01 gg;f:’l;t‘l’;"";;:;%‘;afiﬁg:g%ﬁ’zmhfé‘;"‘m“des’

Table 2-5. Summary of Integration Samples. (2 Pages)

Sample Number Interval (ft) Date
7A-22.0° 22 08/24/01
7TA-25.0 25 08/26/01
7A-30.0 30 08/27/01
7A-35.0 35 08/27/01

7A-48 48 08/28/01
B10024° 60 09/21/01
B10025 70 09/21/01
B10026 80 09/21/01
B10027 90 09/21/01
B10028 100 09/21/01
B10031 110 09/21/01
B10032 120 09/24/01
B10033 130 09/24/01
B10034 140 09/25/01
B10035 150 09/25/01
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Table 2-5. Summary of PNNL Samples. (2 Pages)

Sample Number Interval (ft) Date
B10036 160 09/25/01
B10037 168 09/25/01
B10038 170 09/25/01
B10039 172.5 09/25/01
B10040 180 09/25/01
B10041 190 09/25/01
B10042 200 09/26/01
B10043 210 09/26/01
B10044 218 09/26/01
B10045 2215 09/26/01
B10046 219 09/26/01
B10047 221.5 09/26/01

* Samples collected for the Science and Technology Project.

* Samples collected for the Tank Farm Vadose Zone Project.

PNNL = Pacific Northwest National Laboratory
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3.0 RESULTS

This section describes the geology encountered during the drilling activities and presents the
results of field screening and geophysical logging activities.

3.1 GEOLOGY
3.1.1 216-B-38 Trench

Borehole cuttings were logged by a geologist. Soils described as backfill material form the
uppermost soil horizon at the trench. Backfill was identified from O to 15 ft (0 to 4.6 m) bgs and
consisted mainly of crushed basalt gravel, sand, and silty sandy gravel. The trench bottom was
estimated to be at 15 ft (4.6 m) bgs. Soils typical of Hanford sand- and gravel-dominated
sequences lie beneath the backfill. The following stratigraphy was identified in the borehole:

¢ Hanford formation gravel-dominated sequence from 15 to 30.5 ft (4.6 to 9.3 m) bgs
» Hanford formation sand-dominated sequence from 30.5 to 218.5 ft (9.3 to 66.6 m) bgs

» Hanford formation/Plio-Pleistocene unit (7) from 218.5 ft (66.6 m) bgs to the bottom of the
borehole (263.5 ft [80.3 m] bgs).

The water table was encountered at 263 ft (80.2 m) bgs. Figure 3-1 shows the stratigraphy for
the C3104 borehole.

3.1.2 216-B-7A Crib

Borehole cuttings were logged by a geologist. Soils described as backfill material form the
uppermost soil horizon at the crib. Backfill was identified from 0 to 23 ft (0 to 7 m) bgs and
consisted mainly of crushed basalt gravel, sand, and silty sandy gravel. The wooden crib
structure was encountered at 21 ft (6.4 m) bgs and the crib bottom is estimated to be at 23 ft
(7 m) bgs. Soils typical of Hanford sand- and gravel-dominated sequences lie beneath the
backfill. The following stratigraphy was identified in the borehole:

* Hanford formation gravel-dominated sequence from 23 to 35 ft (7 to 10.7 m) bgs
* Hanford formation sand-dominated sequence ranged from 35 to 218 ft (10.7 to 66.5 m) bgs

* Hanford formation/Plio-Pleistocene unit (?) silt from 218 ft (66.5 m) to the bottom of the
borehole (222.5 ft [67.8 m] bgs).

The water table was not encountered in this borehole; however, drilling was suspended when
nearly saturated soils were encountered at approximately 219 ft (66.8 m) bgs. Figure 3-2 shows
the stratigraphy for the C3103 borehole,
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32  FIELD SCREENING RESULTS

The radiological field screening results from the drill cuttings are presented in Figures 3-1 and
3-2. Results of alpha and beta-gamma screening of the split-spoon samplers and the mercury
screening are presented in Table 3-1. Mercury was detected at the 216-B-38 borehole at the top
of the drill casing in the 3 to 5.5 ft (0.9 to 1.7 m) interval. Work was stopped so the health and
safety implications could be assessed. Work was resumed with respirators until mercury
readings were below the action level.

The radiological field screening at the 216-B-38 borehole showed elevated beta-gamma counts at
samples B12C63, B12C64, B12DBS, and B12DB9 (14.5 to 25 ft [4.4 to 7.6 m] bgs). The
readings were significantly elevated through this zone with dose readings as high as 6 mrem/hr
of beta and 8 mrem/hr of gamma radiation. Radiological field screening is consistent with the
geophysical logging results at these depths. The remainder of the field screening basically
showed background levels.

The radiological field screening at the 216-B-7A borehole showed elevated beta-gamma counts
at samples B12C89, B12DC1, B12M14, B12MLS5, and B12ML6 (18 to 37.5 ft [5.5to 11.4 m]
bgs). The readings were significantly elevated through this zone with dose readings as high as
1,500 mrem/hr beta and 20 mrem/hr gamma. Elevated alpha contamination was identified in
samples B12MI4, B12MLS5, and B12ML6 (22.5 to 37.5 ft [6.6 to 11.4 m] bgs). Readings as
high as 100 mrem/hr were detected in this zone.

33 GEOPHYSICAL LOGGING RESULTS
3.3.1 216-B-38 Drive Casings

Cesium-137 was the only man-made radionuclide detected in the five drive casings. In drive
casing C3340, cesium-137 was detected from 15 to 32 ft (4.6 to 9.8 m) bgs with the maximum of
180,000 pCi/g occurring at 23.5 ft (7.2 m) bgs.

In drive casing C3341, the highest concentrations of cesium-137 occurred between 12.5 and 28 ft
(3.8 and 8.5 m) bgs with a maximum concentration of 56,186 pCi/g at 17 ft (5.2 m) bgs. A
second interval of cesium-137 contamination was encountered from 29.5 to 33 ft (9.0 to 10.0 m)
bgs with a maximum concentration of 6,356 pCi/g at 31.5 ft (9.6 m). Minor cesium-137
contamination was noted from 4 to 5.5 ft (1.2 to 1.7 m) with a maximum concentration of

2.57 pCi/g. Cobalt-60 was detected from 33 to 57 ft (10.0 to 17.4 m) with a maximum
concentration of 0.16 pCi/g at 53 ft (16 m). The neutron moisture increased slightly between

15 and 35 ft (4.6 and 10.7 m) bgs. This corresponds to the area of high cesium-137, but also may
be a result of interference with the tool from the high gamma.

In drive casing C3342, the highest concentrations of cesium-137 occurred between 13 and 33.5 ft
(4.0 and 10.2 m) with a maximum concentration of 195,000 pCi/g at 16.5 ft (5.0 m) bgs. From
17.5 to 28.5 £t (5.3 to 8.7 m) bgs, the concentrations decreased to the 20,000 to 100,000 pCi/g
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range. From 33.5 ft (10.2 m) to the total depth of 59.5 ft (18.1 m), the concentrations decreased
from over 2,000 pCi/g to about 15 pCi/g. Cobalt-60 was detected from 34 to 42 ft (10410 12.8
m) bgs with a maximum concentration of 0.29 pCi/g. The neutron moisture increased slightly in
the zone of high cesium-137.

In 3343, only minor cesium-137 concentrations were detected from 4.5 to 5.5 ft (1.4 to 1.7 m)
bgs with a maximum of 1.2 pCi/g. Moisture increased slightly from 22 to 29 ft (6.7 to 8.8 m)
bgs and below 35 ft (10.7 m) bgs. These increases correspond to an increase in concentration of
naturally occurring radionuclides and may indicate a stratigraphic change with higher fines
content.

In 3344, only minor cesium-137 concentrations were detected from 4.5 to 5.0 ft (1.4to 1.5 m)

- bgs with a maximum of 0.8 pCi/g. Moisture increased slightly from 38 to 39 ft (11.6 to 11.9 m)
bgs. This increase corresponds to an increase in concentration of naturally occurring
radionuclides and may indicate a stratigraphic change with higher fines content.

3.3.2 216-B-38 Borehole

The man-made radionuclides-cesium-137 and cobalt-60 were detected in borehole C3104. The
high-gamma activity between 13 and 45 ft (4.0 and 13.7 m) bgs is attributed to cesium-137
activities greater than 1,000 pCi/g. High-rate logging indicates that cesium-137 reaches
activities of about 100,000 pCi/g between 18 and 35 ft (5.5 and 10.7 m) bgs. In addition,
cobalt-60 was observed in the intervals from 44 ft (13.4 m) through 71.5 ft (21.8 m) and at 115 ft
(35.1 m) bgs at about 0.1 pCi/g. Cobalt-60 may also be present higher in the borehole but was
not detected due to saturation from the high levels of cesium-137 activity. Deeper in the
borehole, cesium-137 activity was observed at 217.5 ft (66.3 m) with a measured activity of
about 0.2 pCi/g. '

Other then the zones containing man-made radionuclides, the changes in gross gamma counts
depend primarily upon changes in potassium-40 activities. There is an increase in potassium-40
from about 14 pCi/g above 12 ft (3.7 m) to about 19 pCi/g below 43 ft (13.1 m) bgs. This
increase in apparent potassium-40 activity occurred within the interval of high dead time, which
was due to high cesium-137 activity. The increase in gross gamma counts from 130 to 145 cps
at a log depth of 217 through 220 ft (66.2 through 67.1 m) bgs corresponds to an increase in
gross neutron counts per second. Cesium-137 was detected within this zone at 217.5 ft (66.3 m)
with an activity of 0.2 pCi/g. Below 220 ft (67.1 m), gross gamma counts average about 25 cps
less than that measured above 215 ft (65.5 m) bgs.

Elevated neutron counts at 115 ft and 219 ft (35.1 and 66.8 m) bgs corresponded with intervals
of man-made radionuclides. At 115 ft (35.1 m), cobalt-60 was detected at 0.1 pCi/g; cesium-137
was not detected at this depth. Cesium-137 was detected at 217.5 ft (66.3 m) at approximately
0.5 pCi/g. The natural radionuclides do not show any apparent changes in these intervals. The
elevated neutron count rate at 109 through 111 ft (33.2 through 33.8 m) bgs is probably related to
the bottom of the second casing string.
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3.3.3 216-B-7A Borehole

The man-made radionuclides detected in borehole C3103 were cesium-137 and europium-154.
Cesium-137 was detected continuously from near the ground surface to about 56 ft (17.1 m) in
depth with the highest concentration of about 300,000 pCi/g measured at about 23 ft (7.0 m) bgs.
Europium-154 was detected between 16 and 18 ft (4.9 and 5.5 m) and probably exists at some
depth intervals within the high-rate zone between 18 and 27 ft (5.5 and 8.2 m) bgs. No other
man-made radionuclides were detected in this borehole, including plutonium-239, for which
longer counting times were employed to enhance the possibility of detection.

The potassium/uranium/thorium logs do not delineate any definitive lithologic units. Changes in
the potassium-40 concentrations from about 12 pCi/g at about 18 ft (5.5 m) to about 17 pCi/g
near 37 ft (11.3 m) suggest a lithologic change occurs in the high-rate interval. A thin bed with
relatively high thorium-232 concentrations occurs at about 107 ft (32.6 m) and may be useful to
correlate in nearby boreholes.

Relatively higher moisture content appears to exist in the interval from 18 to 37 ft (5.5 to 11.3 m)
bgs. The highest moisture content occurs at 20 ft (6.1 m) in depth, just above the depth where
the highest cesium-137 concentrations were measured. An interval between about 80 and 100 ft
(24.4 and 30.5 m) indicates slightly higher moisture that corresponds with finer grained soil as
indicated by slightly higher concentrations of potassium-40 and thorium-232. The remainder of
the borehole exhibits consistent moisture content in the soils. The moisture content is increasing
near the bottom of the borehole, and the final data point at 218 ft (66.5 m) indicates the detector
is in close proximity to groundwater but has not fully entered the saturated interval.

34  BULK DENSITY RESULTS

Bulk density measurements were computed from data collected in the field. Samples of a known
volume were weighed and moisture was compensated for in the calculation. Table 3-1 provides
the bulk densities associated with the physical property samples.

35 CONCLUSIONS

This report summarizes the drilling, sampling, and geophysical logging activities for the
200-TW-2 OU at the 216-B-38 Trench and the 216-B-7A Crib. An RI report will be prepared
for this OU that will summarize and evaluate the laboratory and other results from the RL. The
RI will include evaluations of risk and fate and transport of contaminants. The RI is to be
submitted to the U.S. Environmental Protection Agency by September 30, 2002, under Hanford
Federal Facility Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1998)
Milestone M-15-42b. '
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Figure 3-1. 216-B-38 Crib Stratigraphy, Sample Locations, Radiological Field Screening Data, and Geophysical Logging Results.

216-B-38 Trench Stratigraphy

Sample Intervals Depth
(ft bgs) (ft bgs)
0 J—
3.0-5.5 Crushed Basalt Gravel,
a0 Backfill 15— Sand, and Silty Sandy
13.0-15.5 Gravel {0-15)
18.0-20.5 Hanford formation o Silty Sandy Gravel (15-26)
22.5-25.0 Gravel Dominated
Sandy Gravel (26-30
20.0-31.5 i i 30 dy Grave @26-30)
7.5-40.0 B
AR 40 —
52.0-54.5 50 |
Hanford
formation Sand 60—
Dominated —
Sequence | Sand
80 —
90 —
97.5-100.0 100—
110
.. 1} Silty Sandy (110.5-117)
12— e
130— % -:'_—-—' Slightly Silty Sandy (117-140)
140 fE i = =
147.5-150.0 N 150_1
160—
170: Sand (140-195)
180—
190—
197.5-200.0 |
Slightly Silty Sand (195-217.5)
Silty Sand (217-218.5)
Siity Sandy Gravel (218.5-229)
Early Palouse Sandy Gravel (229-250)
Soil / Plio-
Pleistocene Unit
Siity Sandy Gravel (250-263.5)
261.0-263.5 E 7 263.5'

Depth (ft bgs)

Beta/Gamma
Field Screening Results

(counts per minute)
0.00E+00 2.00E+05 4.00E+05

Neutron
vol % water

Gross Gamma
cps

1.E+01 1.E+03 1.E+05 1.E+07

1.E+02 1.E+04 1.E+06 0 5 10 15 20

0.01

0.1

1

pCifg

100
10

10,000 1,000,000
1,000 100,000

1.00E+05 3.00E+05 055.00E+05

10

20

R "
e

30

L 4

40

50

60

70

80

90

100

110 : ——

120

130

140

150

160 = 1

170 '

180

190

200

210

220

230

240

250

260

E0201102_2

Borehole Summary Report (C3103, C3104, C3340 1o C3344), 200-TW-2 OU
April 2002



BHI-01607
Results Rev. 0

Figure 3-2. 216-B-7A Crib Stratigraphy, Sample Locations, Radiological Field Screening Data, and Geophysical Logging Results.
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Table 3-1. Field-Screening Data. (2 Pages)
Sample Depth Alpha Field | Beta-Gamma Field Me!'cury Bulk .
Numb ft b Screenin Screenin Field Density Formation
umber (ft bgs) creening creening Screening
C3103
B12MHS5 25-50 BG BG ND 2.01 g/ce Backfill
B12MH6 55-8.0 BG BG ND NA Backfill
BI2MH7 | 10.0-125 BG BG ND NA Backfill
BI2MH4 | 125-15.0 BG BG ND NA Backfill
B12C89 | 185-210 | BG 3 mrem/hr beta ND NA Backfill
<0.5 mrem gamma
_ Backfill/
BI12DCI | 225-250 | BG j(')ss‘m“‘”“ b2 | ND |2.06 glec | Hanford formation — gravel-
- MIem gamm dominated sequence
' 1500 mrem/hr beta Hanford formation — gravel-
BI2ML4 | 25.0-27.5 | 100 mrem 20 mrem/hr gamma ND 1.88 gice dominated sequence
BI2MLS | 30.0-325 | 100 mrem 100 mrem/hr beta ND NA Hanford lformatlon — gravel-
20 mrem/hr gamma dominated sequence
1 mrem/hr beta Hanford formation — sand-
BI2ML6 | 35.0-375 20 mrem <(1.5 mrem/hr gamma ND NA dominated sequence
BI2ML7 | 480-505 | BG BG ND Na |Hlanford formation - sand-
dominated sequence
BI2COL | 480-505 | BG BG ND Na |Hanford formation - sand-
dominated sequence
BI2MHS | 725-750 | BG BG ND Na  |Hanford formation - sand-
dominated sequence
BI2MHY | 725-750 | BG BG ND Na |fanford formation - sand-
dominated sequence
B12MJO |975-1000| BG BG ND | 161 glec |Fanford formation = sand-
dominated sequence
BI2MJ1 |1475-1500| BG BG ND Na |Hanford formation - sand-
dominated sequence
BI2MR2 [2190-221.5| BG BG ND | 156 gec | 221y Palouse soil/
Plio-Pleistocene unit
C3104
B12C67 3.0-55 BG BG 0.598 ppm | 1.40 g/cc Backfill
B12Ce68 95-12.0 BG BG ND NA Backfill
B12C63 | 145-155 BG 5 mrem/hr ND NA Backfill
6 mrem/hr beta Hanford formation — gravel-
BI2C64 | 180-205 BG 8 mrem/hr gamma ND 1.98 glec dominated sequence
B12DBS | 22.5-25.0 BG 5 mrem/hr ND Na  |Hanford formation - gravel-
dominated sequence
B12DB9% | 145-155 BG 3 mrem/hr ND NA Backfitt
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Table 3-1. Field-Screening Data. (2 Pages)
Sample Depth Alpha Field | Beta-Gamma Field Me!' ) Bulk .
\ Field . Formation
Number (ft bgs) Screening Screening Screening Density
' Hanford formation — sand-
B12DCO | 37.5-400 BG BG ND NA dominated sequence
Hanford formation — sand-
B12C88 | 37.5-400 BG BG ND NA dominated sequence
. |Hanford formation — sand-
B12C69 | 52.0-54.5 BG BG ND NA dominated sequence
B12C70 | 52.0- 545 BG BG ND Na |Hanford formation - sand-
dominated sequence
B12C71 |97.5-1000|  BG BG ND | 1.69 glec |Fanford formation ~ sand-
dominated sequence
B12C72 |147.5-1500| BG BG ND Na |Hanford formation - sand-
dominated sequence
B12C73 |197.5-2000|  BG BG ND Na [|Hanford formation - sand-
dominated sequence
BI2C74 [261.0-2635| BG BG ND | 1.91 goc B2ty Palouse soil/

Plio-Pleistocene unit

BG =background
NA = not applicable — bulk density measure not taken at this sample location
ND = not detected
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Page / of _/
WELL SUMMARY SHEET 2 2upel P Proos
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WELL CONSTRUCTION SUMMARY REPORT

Start Date: 7. ‘g , - I
Finish Date: 9-/2-() | i

. ‘ Paga .} of _|
welllD: RO l_WeII Name: (" 3]0 Y- Approximate Location: 2/ Las? -2~
Project: 70001 k-£. Other Companies: (L4 /

Driting Company:  R.S.T Geologist(s): Kayin Sin leton
{pritter r ; License #:  {9¢}G L.0.wnike
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in) / INTERVAL (i1}
*Size/Grade/Lbs, Per Ft. Interval Shoe 0.DA.D. |Auger: Diamater Mme _"__ to
i 3&” O Thr e,J _{D -_S8o - Cabte Took e Diameter__ 2" From -éQLf_ 1o
. 8 5&"Q I2) Tﬁﬁﬂ E./ __Q__”[j-?__ 9 Alr Rotary: Diameter_ 7" From _//2
A -52 &’ o0 ZZ!QE{ 0 - .Zﬁé_ 7% A.R. w/Sonic: Diameter
[ Diameter
- Diameter
“Indicate Weided (W) - Flush Jolnt (FJ) Coupled (C) & Thraad Design Diameter

Driling Flukl: — Aong d/s;,-/

Total Drilied Depth: 272 < * [Hole Dia @ TD: Vol

Total Amt. Of Water Added During Drilling:

Waelt Straighiness Test Resulis: A/ Static Waler Level: 243 “ |Date:
, 14 42! GEOPHYSICAL LOGGING
Sondes (type) A PT  Intervat 4 4 " Date Sondes {type) Intervai
Mmﬂ e _Lﬂ:;___ﬂ-O/ y Val
rectnal Gomma [oudw: | - EBCE L) £-2.0/ —
o (2L - _2625| B-10-0/ N
COMPLETED WELL
e B L I I P W O
e ]
R, e —
e " OTHER ACTIVITIES 7
Aquifer Test: AA lDate/ Well Decommission: [ves: v | |oate: ¢-420/
Description: / Description: 5, 4 ’ - ’1

Z

—_—

WELL SURVEY DATA (Hf applicable)

Protective Casing Elevation: A4
Washingtan State Plane Coordinates: M Brase Survey Marker Elevation: /‘/A
. COMMENTS/REMARKS
Reported By: &/lll? S Title: é'&é Q']' / Signatur Date: 2-2 2{

Original to:

focument & Information Servites, HO-09/HWIS

Distribution by DIS:  Environmental Technologies Well Coordinator, H

BHI-EE-181 (07/27/2001)
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Page _/ of ?
BOREHOLE LOG Date: _ - /-y
Well 1D: %3 ;o‘{-lWell Name: 3 /04 Location: 240 Zpcr  ou - 4-28
Project 294 - 7 g/ ~ Reference Measuring Point (=, , .~/ Stur fac
Sample Sample Descriptlon Comments:
Depth - Graphic | group Name, Grain Size Distribution, Seil Classification, Color Depth of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content Sorting Angularity' Mineralegy, Max Particte | Method, Method of Driving
No. |R e L ' Sampling Tool, Sampler
o ecovery . . Size, Reaction to HCI Size, Water Level
o o8 | oMY 671 Crusbec] bosalt vep (B
g Yeol,” ‘ .
- {-":-'—,:ﬁ 7 i = Teen
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Title: G el
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oste: -/
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' Page Z of 7
BOREHOLE LOG Dale: g 7.0/
WelllD: ¢~ 2,5¢/ lWeil Name: 63 / o,c— Location: _200 Lps7 2/4-2-38
Project: 244 - 7 4/~2 D -R-32 4 Reference Measuring Point: é‘, Pt {
Sample Sample Description Comments:
DE’_‘)“ Ty | Biows | &M | Group Name, Grain Size istrbution, Soi Classifcation, Color, M%ﬁ?::%%ﬁ?&?gmgg
. No. |Recovery 9 Moisture Content, Sogi:'lg, é\:gl.lt!arltt ﬂgleralogy, Max Particle Sampling Tool, Sampler
: @, Reaction ) Size, Water Level
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. Page ¥ of 7
| BOREHOLE LOG G 5.
Well ID: C._f/d?/ IWeII Name;ﬂ#— ¢3/0'7£ Location: .?005#}7‘ YA 1.4
Project 2007 /- 2 oL/ Reference Measuring Point: /2, of
Sample ‘Sample Description Comments:
Depth Graphic | g Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Dril!iqg
{Ft} ng’g? RE(I;?:::W Log Mg::&reagrnlel::igog:g, 1!ingul;agtr;. Mi:wr:lz;lyl.c :llla(;nParct)i;re ng;inhsglt.ggf cS)fag‘r;\ol';g
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. ' ' Page _Z of _z
BORE‘:‘OLE LOG Date: & -7-00/
Well o ¢ 30y 1Well Name: [%ysz_ ax /Ojﬁ Location: ’zaagfq" J/g-,g‘-fg
. |Project: Tw-1 o 4 Reference Measuring Point:  £opme’
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color Depth of Casing, Drilfing
Ft. Type Blows ' o e ! ' | Method, Method of Drivi
{Ft) e Rec%very Log Molsture Content, Sosrt_i‘zng. gggxﬁémgeralogy, Max Particle | Sean?piinge‘l'o ol gam p‘:enrg
' - Size, Water Level
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BOREHOLE LOG

Page § of 9

Date: g-g-0/

WellID: A 3,5/ lWeII Name: W (.3 /0% |Location: 5,5 £k

2/6-5-38

Projfect 200-74/-2 il

Reference Measuring Point:

Crogmd

Sample

‘Sample Description

Comments:

Depth Graphic
{Ft) Type Blows Log
No. |Recovery

Group Name, Grain Size Distribution, Soil Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

Depth of Casing, Drilling
Method, Method of Driving
Sampling Tool, Sampler
Size, Water Level
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. Page _‘é of _Z
Well ID: a§/0¢ TWeII Name: _ﬁ/&’z— Z= Location: 247 ﬁ,—?/ LS~ -S8
Project: 2 00-7 4 Z Reference Measuring Point: Grocend
Sample Sample Description _ Comments:
Depth Graphi e o . I Depth of Casing, Drilling
2 | o | s | R | st oy S s, ot St | e
. ry Size, Reaction to HCI Sampling Tool, Sampler
' Size, Water Leve!
1so—|PE N NA | V10159 Cauer 10Vt ymagerk
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Page _Z of L
BOREHOLE L 'G Date: 3" 7‘0/
Weil ID: C3/0¢/ |Well Name: cgfaj[ Location: _;4105”7/ HE-EB-38
Project ZO0 - T il 2 Reference Measuring Point: 6:,.w,.,¥
Sample Sample Description Comments:
Depth Graphic | group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Driling
(Ft) Type Blows Log | Moisture Cor;tenl. Soning,Angularity‘, Mineraiogy, Max i’i’artlcle' Method: Method of Driving
No. | Recovery Size, Reaction to HCI Sargglen'g“};c:; S::;Fler
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" ' BOREHOLE LOG ez

Well ID: 2 444/ [Well Name: /ﬁw‘:— (.3 jo%|Location: 5,9 Lok 2 6~-E-38
Project: o4 07 u/- 2 Reference Measuring Point: (22, .,
Sample " Sample Description Comments:
Depth Graphic

. Depth of Casing, Drilling
Group Name, Grain Size Distribution, Soll Classification, Color, P :
T Bl ' ‘ . :
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BHI-01607

Appendix A — Borehole Geologic Logs Rev. 0
Page # of 2
BOREHOLE LOG Date: g - 52"67
Well ID: /* 3 /5, ¢/ |weil Name: (73 70 4L Location: a0p ss7 2/4-B-35
Project: OO - Reference Measuring Point: /2 ,‘,‘_’m{
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, |  DePth of Casing, Driling
(Et) nge RB!ows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
. ecovery Size. Reaction to HCI Sampling Tool, Sampler
’ ' Size, Water Level
29| P8 :::? ;“ - 0' / rore 4
0_! LK ] 9'\
- .?.- 2 . " P, (-]
- s eed B, PST (Genve], 238 Srew <26 S
ey ] '
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Reported B;: Abein % & fon Reviewed By:  7X Yook
Title: z, -7 . Title: / f.S‘ 7C :
Signature: % Date: @./ J+ 5,/ |Signature: /%Ml , lDate:/:%?é/
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BHI-01607

Appendix A — Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT NO. 1 Page 1. of L.
DRILLING PLAN  Use additional pages If req'c. pete: =2y

PUPOSe: (" pargclerization by 5o/ samplbaLORN_20p a2 3/0% [24-5738
WellName: A/ JIEPL (1 =2 1Sy T d|WelllD: 2 nef -
Drig. Co.: P ST Rig No.: ,m_j‘_%o? l Rig Make/Mod.: .7 1/, scbr ze
Casing String No 2 3 4 | Drilling Method Circulation D.H, Hammer
Casing Size _ o, 8B O | Auger AA Air 4 WaterMud ¢4 |  Make LA
Grade _ Rotary N4 Reverse Direct Madel 474
Lbs. Per Ft. 24 Tubex [M Vol:  cfm__44 Choke A/ﬁ
Material_Cachm Stee/ | Cable Tool o gpm 4 Casing Hammer
Type: Sonic AA Pressure __ A4 psi Make _  4/4

Welded_ Thd. ™ |, p wisonic Dril Pipe O.D. 4 | Model ____ 4

Pianned/Actual Other: Tool Joint Size A_/f Bit Size '
SetAt _£05 | Lo Additives. 7 Type ___ AH
Shoe ODIID .87 5t glab Nozzles ___ /A
Reference Measuring F'C;i:lf: :
GROUND LEVEL — |

Drig. Co. £ 57T Rig No.: pa-52/,9 Ho- :z_' Rig Make/Mod.: ek vt gz;’(}
Casing String No. ‘@" 3 4 | Drilling Method Circulation D.H. Hammer
Casing Size _ &.4 3722 | Auger VA Air g Water/Mud g4 | Make P
Grade A Rotary A7 Reverse ___ Direct Model ___g#
Lbs. PerFt. __ A4 Tubex A Vol: cfm___ 4 Choke g4
Material a/ Cable Tool e gpm __aAf Casing Hammer '
Type: , Sonic A Pressure ___g4/4 _ psi Make ___ 44

Welded ___ Thd. AR wiSonic__4/4__ |DrilPipe 0.0._a/ | Modet 44

Planned/Actual | Other: Tool Joint Size __#/# | Bit Size
Setat /00 127 Additves /4 | Type
Shoe OD/ID M}-_Tqﬁgm Nozzles _M__
Reference Measuring Point:
GROUND LEVEL

Comments/Remarks:

Estimated Depth to Water

_Mz&é_ﬁzﬁ%aﬁ% | v R65.57 A

Reported By: ,(fp;ﬂ, §,# :f IA Reviewed By: DC‘ ezé&

Name/Title: /re o/ ! Name/Title: é m@}f’f

3
Signature: |Date: B~/ { | signature: W IDate: Y
v rd L4

BHI-EE-01

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT- DAILY DRILLING Page ol of 2
vy, Continuation Page Date: <~z 5/
WellName: B 77> £ 3104 WellD: " /04
Location: 9 ~D Fas7 | Continuation of Report No.: /
Time [Depth Description of Activities/Operations with Depth
From To
2130 Crcw C)ﬁilé Vo d/?OJﬁKfvr £ /Za il Z«/@Z L) IL‘M
JQ—M /(oms' 5 , ess -7 475
in /ﬂ/Mr/(J“ Locese [F?ﬂ/ﬂ? gzgzzﬁ/zi?; Brrre redore chizmecs %
i jury  odfers, POD @ 2/30 47 S2004es. Pl spsmesly "
222l ?//// para 41 o Aeitl e //rc‘/SAm/),{"S Zl(ﬁ:z/urv Z c{n’// (0 «’22044#‘"
012519 2.8"0.0 %MMM&&M
7
o /S mee/n; E 0125hs o oFfice frar e r Ars
Lunch . ﬁf,//m C 02304rS. Lot Zﬁﬁz o2 ’% azys‘Z;:
/fﬁfﬂa?{e’/tﬁ{écm a2 .sm./ 2tio fac‘/g/omda ~3 _()‘e__,...
O350
,ﬁ'/ ' Y2 Leelds 27 O Eree e & S8 aan
7. -Zj?zdér /m);u//f’; L/ nl s /A ol Lost :
[0y 2mie . Crcu sy a0 Y.
bt Cova ol s/df & Os M//f, //////WM%
A0 | s, [ _
ﬁ/)& (b"//f’/‘/ P -.{ﬂe’w/:w J-59 /ﬁ
o245 -
/
/ _
/-’//_/ﬁ :
/ '

Reported By: / Lt S A'Z' Frr Reviewed By: )é daéegéj'

Signature:

 j—

Title: L p e e L lDaI.e“:cﬁ_/, 5/ | Title: @3/ 57 |Dat§:///a
T . . ) ——

Signature:

N
BHI-EE-018 (12/97)
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BHI-01607

Appendix A — Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT Page / of L
DAILY DRILLING Date: 27/ E-210
Well Name: 20101 _ g~ oynef WelllD: ¢ 3/0%/ /i g2
-| Location: 92&0 LasT Report No.: h
Start Finish Total
Time 2730 Time 0200 Time 4
Hole/Depth/Csg 6 1. 5.2 |Hole/DepthiCsg 2.5 | /2 Hole/Depth/Csg _ /#3  | /28
Reference Measuring Point: Casing String No.@ 2 3 4 _
GROUND SURFACE See Report No. 1
Time [Depth Description of Activities/Operations with Depth
(Attach applicable drawings and document straightness test results)
From To
24380

20#5" | oroen th T aé'rf-c-zﬁm L aniocs sose muthias b Z ﬁf"d .

d&i‘-"
W/J/}u o/JAﬂ pled S/Cp .!d: = ’// Gl L SrGist 2 S p'?'/_ g+
\.5&/ .- b o> ‘ _.‘(‘- 2 F e B D A '.’ £ 2 =7 i
— . N . . = ~
2 bt LI D L ¥ B v = WL NV L 2 W
s

/024 /7,///,’44 @ 0ps0hr s Lolerling “spear £
@ O irdes Dot S 007 c‘a.s/}( @ 3045 77[,{ 5“24””
44{2/ D2 Twr entose 47 L s opratls

/&Ajﬂym_uf_mw b s fwmﬂxz’fa’/

nceelﬂo/F/n mn/« ri; o {2 //("7

ﬂ/a(mﬂlsé,s /igc/maad@z/ QZAW /zg;zsg z,ﬂ.a,,g |
0625 |2 Bre " o 2 T Bl

. (4 .e F/ » -
hbm O A ‘ - . iyl 4 y - ol . ‘1': LA

Reported By: /,’”M { , Re By; QS :
T fedligrs - |oee 3297 e Geooyrst, _ [ousjofsky
Signature: Signature: ‘

[
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT Page £ of [
DAILY DRILLING Date: 2% -0/
wellName: C3/10¥ st 100 110/ WelllD:  ~ 209" i
fLocation: 24 0 FasTE 2428 _|Report No.: 3
Start Finish o Total
Time 2030 Time DO Time Phrs /Omir
Hole/Depth/Csg _ 24,5 | /9 |Hole/DepthiCsg_34 | .3¢.8 |Hole/DepthiCsg_ /551 /7. &
Reference Measuring Point: Casing StingNo.¢D 2 3 4
GROUND SURFACE See Report No. 1
Time [Depth D_escribtion of Activities/Operations with Depth
(Attach applicable drawings and document straightness lest results)
From To :
2130

£ rcﬂ”ML@%&a@_&ﬂM_

fa/_t&/gﬁ’ Cgmeia ~ govaXier of SET UB

Fa . F o Pr £ ,‘-:_,_/
e L7y coc _ n 4 TH
he 23 faiirg wypbloms colddie easccamme?. 2, cm&z
&2 2.2 2 ks, /7@:;4;7 e, - s
_E'_rzzz_f.
| D L2330
ooZ3
vo#¥ |
& MMM._%_
7o gbitl me ) € Zas ‘ ; (Z
R IEShs, PO F¥SArs /?uegdgf! Fo btve gromer 28- 3L 5.
kl-s-ol P -

' ) L nizalsdy 27 Aobding

07&4!4_&&@4«?_& (& ~220047<,

'fox)'%m&ig (il shing o 9027 é’,,é;q_/r,q.oof q.n_'giz_aé/néu
| loew (D48 367C Obsvsir, Lt Cbotoran #1 £ U2

r € P 30f’

_—
v
—
/
Reported By: Lbuin _(” iy Reviewed By: ) (tfeefes

Signature;

BHI-EE-018 (12/97)

Tite: ﬁq{ﬂfiﬂ"ﬂ . |Date: g- 2.5/ |Tite: Ge%; st [Date: /?jzé y:

Signature;
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BHI-01607
Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page / of L
DAILY DRILLING Dee: g se -y

| Well Name: A C.3/0% &7 70 %/ | well 1D: O Sws
-|Location: 2% M 2/ - T8 Report No.: b
Start . ' Finish Total

Time _ o2/.3C Time 03520 Time &5
Hole/Depth/Csg 3¢ 1 34 8  |Mole/DepthiCsg_£0.5" 1 £ |HoleDepthiCsg _2#5 | 2/ &

Reference Measuring Point: Casing String No.@ 2 3 4 _
GROUND SURFACE See Report No. 1

me /D h Description of Actlvitiesfoberations with Depth
ep {Attach applicable drawings and document straightness test resulls)

From To

L3O

j/(z( b}

225X 23204, Al . et I e hnnas 5
0030 /74.//@/ o Is Aﬁo? Yns v ominaZe fonel s ofoctong
0025 | Mo 778 z ;’ | ey sy e s g @O0 35
/1’ & SIJOwn’ 't a(-u ¥ S/ Ol 7‘
’ £ D35 7 > .
Zotl stigp 2 Y827 iy 55 @ 5T € 9F/5 bes, A
Fars pornts e Uoshes " HE7 "y HE3 = Aotel sitie
06-:/5'4\5_5’3?: /:.r/comf J%-,,q ;/,05"3 w’f ﬁs‘zsr/ﬂ;&’
D £0.5. Tl Sl 4l e et YA
257( éZ}é’@ /‘l{/(&

05 | o & TPk s

A
™ / A :
/

|

]

"

Reported BY: 44,27 S/, a0/l /o : Reviewed By: bd@éﬂé&)‘
Title: 68()/0[/ _;/\AI . IDate:ﬂ-g‘-o/ Title: Ceo/e .?,‘s'f, . IDate:,?ﬁ;/a!

Signature: - Signature:
l 4

BHI-EE-018 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 ~ A-16
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ém_)endix A-

BHI-01607
Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page £ of |
DAILY DRILLING Date: g 4 o' 1y /

Well Name:

- C3/0Y & o0 (WellD: ez

|Location: 254 EAsT’ 2/6-3-3 8 ReportNo.. &

Start Finish ‘ Total
Time i i Por Time O Bor Time yi o)

Hole/Depth/Csg

605 | _O |HolelDepthiCsg_//Z2 | /// _|HoleDepthiCsg _SZ < | /7/

Relference Measuring Point: Casing String No. 1 &3 4 _—
GROUND SURFACE

See Report No. 1

Time
[Depth

Description of ActivitiesfOperations with Depth
{Attach applicable drawings and document straightness test resuilts)

From To

230

Cf('w (’775:66) Ok /ﬂ’ A

ol g/ .-'7 é-a/éﬁr

e ? ;
A’Panfmz A” .4 /;7‘ Y oo (eaisin ) 29 S it/ o F e r Fcha

‘TAIF/ L/QS'S é—c/f;l{//c 1 -,

-
; . B
s % ’é/'// 7 S L9 K
" *
g ’

A e e i
casi; ~ampletid © %, s0bss. 2 "".’c;f”‘,—, L BYTD Cod3ITD
2, ?z ‘00) | Tl At o2 f/da ol v S

(OB L2007 78007 ¢ 20,000 /00O » 307 =& T 22z

ol

comorsed & 23 $5bss. é/ma/dd/ﬁ’% 2 pors# 520 s

> 7OF ﬂ/éﬂq $00 "5 B23D consin @ daa//r-’ W;ﬁm <

2097

224 A’#», s (7 0zstns T2l A
S00'© 20V2hr s mgﬁ_wé ©22, /Z

soo"?é.zz&fﬁm, B2 ® o zakss Loy S0’ o 80

/55" 7 L P2/ 4l @ ?o’ @
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7 -9:41/)(4@97/5/ Lo fec mlcr 7 - ‘ @ (§25 0

F"é?aopsq,&( (S0 % Cosry c‘fof//y o sz’m:; SN
A 70’ iy (_O O Sl 6793‘/5 o w2 &

Cad e L7 //ro_F Al -f' [ ’> -!’5‘,/1'/’ o

Ml & 70 dﬁf%%l orewis T G e e
s aafs-'M Gl 2 S & vy aoss. z&ggxz Crctes,

zag_@__&jg Ao o (SHewr oS ) J?'pq/é/rr df/ot-f-f /4}

_M moar?éw MM’J / O X5 J,C/C g

L7

s

Reported By:

Corier Sin i ~ [reviewetty. DO boetir

Title:

@Cg//zogf_‘-/A 7 IDate: &7-0/ | Tite: 6&;,/09{%

Signature:

B 7793

Signature:

BHI-EE-018 (12/97)

[
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BHI-01607

Appendix A — Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT Page _~ of /
DAILY DRILLING Date: o 5 ey
well Name: B O 3/0F a0l |Well D1 306/ ’
-|Location: 55 57 S/ A5 ~ |Report No.:
Start Finish Total
Time 2730 Time 0200 Time L0
HolefDepthiCsg __ /72 | ¢  |Hole/DepthiCsg _ /77 | /7.5 5 |HoleDeptniCsg __£<_ | /25 3~
Reference Measuring Point: Casing String No. 1 2@ 4 __
GROUND SURFACE See Report No. 1
Time [epth D.ascribtlon of Activities/Operations with Depth
(Attach applicable drawings and document straightness test results)
From To ‘ .
2230, Coew asdle E ks, Péﬂc/%z & 2/ s %z &t Lotaase
ﬂ/gﬁ; %; 4/73‘ ,‘QZés‘(dE Q{mz é’l e &4 7?;1/2'_{ ebx)éﬂ)‘!@')
portcl Safeh Crew gepany To retr fooao size 74 & caving
& /.,7/ 80! A, S0
s050 | ss00" P & anspy [ Tael ensiy /‘5/&7 M
/446/9 o L z’,ﬂ ﬂ 2
/5"/&9- . /
fféa/ﬂ@'n o L@ OZ2Z5AS Mé’ /f-’f’ - uno‘ .
Duilleg clutiues & o300k Catichy_solt? symws LI7550 €
93084 @ zzaufo s %ﬁ i § 4"&% o azma; f;(«/,., = /SHS0, %,_
| S0 e psociss Alalshiy o (5§ go 05 oo sier €030
Ars. z‘zc’;/:/m”, 72 Yo, » 57 7 O500hes, Folal stoin 1y
(66,89, *5’ am oy [ L 5P /7/.95 O LAk es 4l
(2 176" d#fm s -m ls Zringlen £76, 8O
022 (‘»g&_,:a,aeé&mﬁ_d £ & & 22akns, Pl
/ ‘/m
Reported By: ,é,/:;, Sirg éé Reviewed By: pca/ée_,égf ‘
Tite: =7 " |Date pagg /iThe: Geo oorsT |oate: f/7/6/
Signature: ﬁjﬂl/ Signature: M "

7

BHI-EE-018 {12/67)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT Page / of /
'DAILY DRILLING Dete: g g.'9.0/
fwell Name: 3204 WellID: 7 2,40/ : !
- | Location: ,;20054,./ 2/ -2-2 R Report No.: = _
Start Finish Total
Time R/30 Time 25050 Time LO
Hole/Depth/Csg #-?47-‘:‘-'-! /25,5 Hole/DepthiCsg 22% 1.2225  |HoleDepthiCsg_¥Z | %7
Reference Measuring Point: Casing String No, 1 2 @ 4 7
GROUND SURFACE See Report No, 1
Time Description of Activities/Operations with Depth
/ Depth (Attach applicable drawings and document straightness test results)
From To
2.3 Crew s/l €220, f’é_n_%g/zfq Careely :/fev/éz P4
.gaé mm@ e 4/4,&»3/9 ‘écg it
M/ &
E A AT YD in.//rf Loperer?, LSO hes . 2 /%
2/ L2 Ars ,bq LAY S s olr s a’/(c/‘y# Varedl =05
En ity ;réM 2SS A FecAh /A&//zr fq‘d.rry&rew//ﬂéév,-
2258 //;wff:z soerr or), &, larr A Ao e
widd /fzﬂ-/"/? S - g
Jﬁ cesin g 735/;//5-’/ 2 /B S8 T Pt ons
,7;4544 g /95 @ 0O s2dns . géﬁ'/«. ST od //”c‘a-ﬁ/a Foialt
.s/-zu:rco 6. 2O, ﬂ 0//04"; Idgﬂr f-&tg fm-v
,vé,,-c & o288 P "/xo.mﬁlmg B2 gﬂ% Z_ﬁh’z
. / - 5 L - y zps Y Aot 3 BSOS A
ﬂM -’:ﬂ//f‘fd’ P .
Sjﬂd’ﬁ 033045 Z’wsf(//'/!;f; 2o & 7 } S.00
(& 0sr5hrs Alelstin caa.QOQ fo. /%/a/ff-_zm et v
© D500hes Al iy b 2P0, Al L@ 202 4ol ©
..2/5- € 050 hes . a&% casny /42/..-;;79& -2, 80 7
LT Deso é"é é Z ES gy _f‘,é'a ﬁ g,&é{/e
o7 ’_/m;,
Lo ,z;@fo wol @ g%
222 P
/—"‘
Reported By: fa o &W éé, Reviewed By: }c Qéﬁ,@f’
Tite: Lwrozs A 7 |Date: §-9-0/ |Tle: Svofoarst” IDate: /0/9% P
. 7 7
Slgnamr;@?f-\_ Signature: MM
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BHI-01607
Appendix A — Borehole Geologic Logs

Rev. 0
FIELD ACTIVITY REPORT ) Page £ of Z
DAILY DRILLING Date: g o ,“"'/ 6 -0
Well Name: A C 30 WelllD: 2 3/0% : '
-ILocation: _z,p 5&1{ 2/6-3-328 ~ |ReportNo.. £
~ Start Finish : Total
Time 2/ 30 4ArS Time 5700 Time 9
Hole/Depth/Csg _22¢ | 2225 |Hole/Depth/Csg ¢35 | 25 ¢ Hole/Depth/Csg _ 39,5 [ .3 Y4
Reference Measuring Point: Casing Sting No. 1 2 &4 __
GROUND SURFACE See Report No. 1
Time [Depth Description of Activities/Operations with Depth
(Attach applicable drawings and dqcument straightness test results)
From To
2730 Crew el & 2/304r8. & Z &
5, nells Ao I A3 2 )’/‘/} 1 Xor Y.

¢Mmiw&*ﬁ% 55@' g iy 1o .

430
[ & 1)

hlol

HELEPUR 208.5
wnln Tndd 243" tedn grove! syt

——m—

Reported By: ¢5 5552 S iag Sofon o Reviewad By: DG 4k 6@5.
Title: éf igr ]Dat .10 -0/ | Tile: ey e lDate //?//
Signature: A % M

Signature:

-~ Lo [
BHI-EE-018 (%_/

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
FIELD ACTIVITY REPORT Page 2. of Z.
. TUBULAR GOODS;I‘ALLY Date: £,0-5/
Well Name: AH C 3109 A\ wellD: ¢ 20 Lo
Shw,™/  TEMPORARY g1 #2 | <1 i ¥Z  _PERMANENT Tenarard PY.r AP
J# | Length it) | Ju#t | LenGih ) § ot# [Plength @) | C | Jt# | Length () 7¢ Jut# | Lengih ) | ne
VN 0.38 4 2 \L084eld ) 1 | omrim b |21 | <00 11 o
2 10.827 4d 2 20640 B2 b oo sin 22 L0060 2 500
3 (760 B N\ Moz |3 295 2 | £.00 3 | foeoo
4 [Sof |2 ol |4 | G54 24 | o0 4
s 1g06 |\ |\ /00/|5 | 992 25 | “o0 5
8 |S00 (26 | pddf |6 | 4002 %6 | £,00 6
1 | $07 27 | e k1 | ,o0e 27 ) 300 lmgl7
8 |$£42 28 | Hob)8 795 28 | 3.00 8
8 |Loz 20| o019 | g0 29 | \5.¢p 9
WILHJO |30 | 08 §10 | pp0 0 | xgo 10
" 433 3 S06 WM | poZ N | fg0 "
12 | 447 32 ) S00 112 | pge 32 | 500 12
BIL 37 (B o0 1138 | spp0 33 S0 Feq 13
8 1443 |34 | $00 || 1oz M | 0 14
15 sl o0 15 £ 00 3 | <40 15
16 8 | SO0 V8 | §.yo 3% | 00 18
7 7| o0 117 | se0 7 | Sreo 17
18 8| S 118 | <op 38| S5 18
) 19 39 19 | &Soo ¥ | 5,00 19
20 40 20 | & po 0 | &n6 el 20
Tot | $£27 [Tot | £p2,/fTot | = Tot | 25¢ 86 ;“I Tt | 747 180
“Indicate those joints with centralizers with a C in the available box.
ALL casing length shall be measured to the nearest 0.01 fi.
Comments/Remarks: s /
/
Temporary: 0.DAD" | Permanent: 0.0.110. 14 | Screen: 004D, 1
iy 2 877D, 0 38 0D
iy *2 4§ E% .22 272
String 23 777, 253500 T3 oo
/ B
N Reporieaey: 42,/ Snatetn ReviewedBy: ) (7 (e ees
Tite: 4" cq/a;n]‘ Date: g ;p-gy| The: Seols /4"7‘ | Dﬂ‘ﬁ/c”/?/?/
Signatu Signature: '
A wairs_ 0 Jhcid

[ 2
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
{
FIELD ACTIVITY REPORT Page I offf
DAILY DRILLING Date: g /15 — Zfy,
Well Name: NA C3I0Y Hrowpd/WellD:  C. 3104
Location:  2ow Fast / Ale-B-3 8 . |ReportNe.: S 9 M l’fsﬁ,
Start Finish Total
Time 2i30 Time (#2152 Time [ brs
Hole/Depth/Csg _ 4 ~——f— Hole/Depth/Csg _ w4 —F— Hole/Depth/Csg __ e —F—uum
Reference Measuring Point: Casing String No@@@ 4
GROUND SURFACE SecReporiNo.1 &4 [ fore bole Abaw Janm n é

Time
[Depth -

-From To

Description of Activities/Operations with Depth
{Attach applicable drawings and document straighiness test results)

2|30 | 2]1850

Plag,.“ip_f__iﬁdg\,/ 1:0./5@ Ql‘ Ht 5;'/\: '!'rg;z.-_g, {gé é’(

£, Rofiese , BHI- STR

2/50 Resume k e b7 Catc
éeck;t'//Iha Mr‘# Agg?(ﬂ!t'lfc C[:'ﬂ.f See Lelf fdngt’g_éy_
Lo'cr SL::‘FJ for cﬂe.nc,g{/.r SA £t ‘eq,u w"g'é”
=3 Cﬂ-stﬂgi shoe 22% Feed L [aa) omuucﬂ cerface.
toiee O Swidch ~ Fiom bealamcie r—‘.):ﬁte 4 -
| Cceter grasular Lokuncle crembluc %)
olas A 6" {'ehncr&ru Ca_nua put of e Smuurﬂ Bchég.':[p
Cl’“h‘/e..! Lep QL;{;LH S’“ #em‘a C'g,[;'gﬂ y &j;‘cé Lr
SCJ' ”I ‘c.! .
o200 ‘ Lg; Fg‘“‘h9 Ha 2 Cqu‘r'na N li téf /Aga ;z_ZA
!Jeln(ua le Crum_‘/e: .
o23o| o3c0] Lunch bireq fc .
o500 All 8" hmp casiug is oul of 4 %
qrav\u(ar chJ_w do s gf 57.?'135 — {fe (2% Casy
!5 Seq( at 55’ 4 ..
Dl crews  Secwctes the rcll scde, The crow Hf_g_
works fo Sef wp Lhe Jecil hc. at H;a_gx{- '
Tlt-2  borehofe {d Jo Flepenl Hg ‘”\gl\ i3 ng__uf__gL__
C2io4) _ ‘
tboo Weafker f:a\n'u,_ sofe. ﬁLcrew il  Corkiom |

seff g ten 4o c oo .
Ld

A d >

Reported By: £

1 LoD WalKey Reviewed By: @@;ﬂ#{“%‘
Title: Geo /017,:; £ lDate: g-1y-of |Title: 6“60/0 )sj; Date: so-4/-0/

Signature: ﬁﬂ
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Appendix A — Borehole Geologic Logs

BHI-01607

. Rev. 0
FIELD ACTIVITY REPORT Page | of £
DAILY DRILLING Date: 7_/9 J?fcﬂ
Well Name: C 304 Well 1D: C2 i ndl
Location. 24— R - 3B “Tremth Report No. A+ o 5
Start Finish Total
Time 213 Time O340 Time ~ 70
Hole/DepthiCsg _ 57,8 { 57.77 {HoleDepthiCsg A1 Asr! _ |Hole/DepthiCsg il 1 £2-L4
Reference Measuring Point; Casing String No. @2 3 4 _ A o0t
GROUND SURFACE See Report No. 1
_ Weather 25, tnd
Time Description of Activities/Operations with Depth Be's ""f’"
I Depth {Attach applicabie drawings and document straightness test resuits)
From To
et i2te0 | PO, werk u&d@a:&ﬁﬂ&_mm_ﬁdﬁh_
. - (43 N s
2200} 2358 ?rMMM@MM
vd!*&%ﬁ#&rm. raas frows 78 OH Zova.
T L C T
Assumlle kn heind-
2355 DAS | Begin baek gullina-§ coudinug, back pullive,
ong | 8258 L '
2310 of¥n Conbings Bwcle Pull e
a3 Step ulerk due to ebipped ol m_zpd.ﬂ.% Avva.
Causing domperous work gayirsmmet amd ot able 4m gl
C‘J’i‘ame-.
Summ.n-ru
l\'?ull 4, {._3_Q_chﬁ;§|\u,
z\'&aﬁs_E.JLL (LE7 with Reslon; C‘
?) pork cut  ghert Lu a :
¢ 41@%9_@&_4_
Reported BY: 2 va 7 Aumas Reviewed BV Kevin W
Title: édwd‘ | Date: ?/?Aﬂ Tite: /oo
Signature: - % V-l Signature:
\J 7

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU

April 2002
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BHI-01607

Appendix A — Borehole Geologic Logs Rev. 0 -
FIELD ACTIVITY REPORT- DAILY DRILLING Page_/ of {
—ContinuationRage 22 2-p.p/ Date: @—-
WellName: (. 3/ 44— Well ID: C 3[04
Location: 250 Fasl. 2/4-B-38 %@o; No.: L2
Time ; it : ; ”~ G??
\Umv:,_ Description of Activities/Operations s:.ﬁ: Depth
From To
o2 /30
casire S \s.\.... © 4 L-28 Hecas ¢ “ &?EN\&
BNWP\ n.hoann; & M eorte oy peri” d
N Ho
b\ﬂh.nnrmnx el s s e & A 0 e i/ Cgir/amre
n.nu.\\x\ P70 A '\J.\. e, Pt 2, \\\\n\ A e Z
s& w .W% ” o e d X ad'C P .\ Jd .
2200 c 438 n A, : .
msn\%\\?. O 2/b-R-2d @ O 7(Thns. m&..w L Y495
0800 | £i1l@ 395 ‘® end oF shiF..
\l
\
\
\
i
\
’ e
\
d -
)
\\
pd
\
Reported BY: #outn Stna le \0‘. Reviewed By: Q&m%
Title: o S [Date: g-yo-2/ |Tite: Eeofoas [Date: /2/9/or
i Signature: % § 7/
m_.__.._.mm.s.m:
Borehole Summary Report (C3103, C3104, C3340t0 C3344), 200-TW-2 OU
A-24
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Appendix A - Borehole Geologic Logs

BHI-01607
Rev. 0

FIELD ACTIVITY REPORT Page [/ of 3
DAILY DRILLING Date: o_, ,,

Well Name: i 2 2704 D 27?7 Twell>: ¢ 3,04

Location: _2nne

i Ma=5~3 g Tren QL\ . Report No.: /2__

Start Finish Total
Time 2730 Time LRA0O Time v D/

Hole/Depth/Csg

O 1 & lHole/DepthiCsg o~ | ¢ HoleDepthiCsg__ <@ | &

Reference Measuring Point: . Casing StringNo. (D) 2 3 4 __
GROUND SURFACE

See Report No. 1

Time
[Depth

From To

Description of Activities/Operations with Depth
(Attach applicable drawings and document straightness test results)

L3O

LIS

Lal pek & -nosespeciZBis, Fockiully © 2I/2Mss Line ol B

wes? D=Zuph, M.-/Wn Al o ey o 2

TCTO
(A

Mﬁ—_ﬂ /0’2‘#0 c/ﬂaﬂ e ’ﬂ:}'ff-a-, W 2 b
7

fud ﬁ/"/ﬁ’.— e o o

MLL_QLM
(rm%%,@é&:&/a/ﬁ//‘//”f///ﬂ

24551 &

et ﬁ% ozt e srps a5 H

-~

/

/

dhom

Reported By: 4% Reviewed By: m%éeés
The:  Frrs o Date: Arsyy/ |Tite: Gwofoy/ 57

o [Datéz /Iqéa/, Vi

| Signature:

BHI-EE-018 (12/97)

Signature:

g
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7007 (udy

N0 T-MI-00Z (FFEED 01 0PEED FOIED ‘€0IED) Moday Kuvunung 3j0y210g

9T-v

L - { [J
WELL COMPLETION LOG Page o Ayl
Date:” §F-,3-0/
Well Name: A Cﬂ-—v _A—s0v+07 [weio:  ~ z2 #-
Project  2p0-7 w- 2 Location: sl 2/0-%-3 [oriting Contractor. 2SS 7

1. -2, 3 4. 5 | 6 7. 8. 9. Filt Material -f“*

Time CT;;‘;:'; Stkup | Btm Csg Rzggfng Correction %‘:az?r“’; Fil Depth] O¥e12° | Type | Amt Unit Comments
2350C 23 lasoslaced| NA | #A é&_&g_aiaéw | ¢ Gan, | sl Table 263 |
0000 73 la ¢3.0 2as57| .l v - WS
o0t g0 A S6L V20 | saen| ! Lne

L2 2542, C 4 -
1D e lz528 .7 9| o0/ lcomesl | 6 Baas MM
0510 i | 1o lasa gl 23051 208 - s Tolwpe
ossT 2418 | £¥ Yl - - | = Y2 | Bns
oo |2l S | 234 AP X AT 2332 | 27 locamble Yz 34{,.
pLye 236840 gl 23z0 233 | oz - = =
o0 | 2581720 28l 2320 230 | 0.2 - - -~
oz al 87 (22815l A = - | -
%155 oze k| $.7 | 22802339 225.2| 2.9 Pebpr] U ["°u07 | A beudonctr

2200 2358 2.5 | 227.3] 23C.§ 226.6| 0-7 ~A boll Casine
2210 | 231.3| 5.2 | 2266 2209 2e.7| 9.9 (Bestos | 4 5o Reuwc—_S'o CaSing 4”9‘0"""
12260 026.8| 5.5 |22 31230.0 A5 3.2 ~A Pull Sremove E2° '
221511-33 ¢8| s.5|221.3)2032 1977 | 23.6 |obile] 10 |~ ieg |Add bewimile
2240 | 220.8] 5.6 | 206.21263.9 2033 (2.9 | sa—t———T— | Puil fremwe Sp' casig
224% | 216-3 2| a0, 6|210.2 205.01 G.b| A= Pull [ remare S0’
2310 |ajesl s.2]aelige®] W 1) 1850 | 26.0 " fild 5 5"‘{,‘; Add bewhn cle
Note: Col. 2-Col.3=Col. 4-Col. 5~ welght and attachments = Col. 7; Col.7—Col.3=Col.8; Cbl.4-Col.8=Col.9
Reported By: /. D. W (Kef _ - Reviewed By: Kcm’n /

Title: Geologs ¢4 |Da‘°: g-/3 -0 |Tite: (Y] r‘/ffﬁ IDate: oo/
Signature ,?g 4 M 7 A Signature: v
&
r

BHI-EE-17¢ (12/97)

s30T o130109x) J[oypIog — V xipudddy

0 a9y
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7007 [udy

O T-MI-00C (#FEED 01 0FEED POIED “SOIED) Hoday Kivunumyg ajoyasoq

LTV

- 4ol

L L - Z = -
WELL COMPLETION LOG o
ate: "y-(3-o¢

Well Name: _&Ah C 3/OY PP/  [wed 3oy
Project 200 - T~ 2 Location: 200 Fy5f & 1|%-|5- 3§ drencl|Driling Contractor: R ST

1. 2. 3. 4, & 6. 7. 8. 9. Fill Material
Time c‘;‘;'if; Stup | Btm Csg Rz:gif‘g Correction %"e’a'g?n? Fil Deptn| OV®18° | Type | Amt Unit comments
2320 | 201.3 5,6 HE.Z ,qu‘? A8 | I99.3] 5.¢ hﬂ"“é — PuH/r:mavc /S.D'ca.;:'!
2325 | 200.3 | 5.6 | 196.2]122.2 | 166.6 | 29.6 [craubles] & bog | ASL benforte
23351 13¢.8¢ 5.5 |176.3] (78,1 (72.6 3.7 A4 = Puif fremeove 200’ |
2341 | yy1.8| 5.5 | t76.3] 1467 TS TN L I A P Y I P PR
2355 |{bl.8 ] 5.5 | 156,3] /53.3 (41.§ | %5 nA Puil [remove 20.0°
cois [1ely] 5.5 | 53] [32,¢ 1273 | 20,0 [Phb| 5 |*OVE | 400 frutonite
0025 | 4.3 | 5.7 | 136.0]137.0 33,31 2.8 | na B il [ pemove 20.0°
0030 | 4.8 ] 5.7 | 136.(| (073 | Tiere | 3¢5 [ohustes] 8 [0 | Add bentonphe
pow | 1a13| 5.6 | We.2| 1170 gLy | 4.8 | wa L—— | ps/ [ remove 20.0°
o045 |1y | 5.0 | le.2| 924 %6%[ 29.4 ["ag| 6 [P ] Add beutomrte
ol 25 Al 1 6 _oxet of] Lorc of P ff /t-gmwe. all (Ycas
o200 t12.a] |.1 Lol 99.7 78.L) (2.4 | ~A g Carcug
0202 ft2-(1 .t | tthe | 94.5 g3yl 170ty ] o | ST | A0 bentmid e
o21y | (o2t | 2.6 | %.5| 9.0 76.4] 30| wAA——~—" 10l [ pemove 228 casdes
03io | I02.1] 2.6 | 49.5| 77.3 2947 1 24.3 Uil 10 | ®ier | 488 benfonide
0330 2.1 42| x1.9| £55 R(.3 | §.b| wa- Boll /e move (0.0
o33¢| 92| 2| vrql| £3.7 50.5 | 28.Y [ "chumt| [0 | *%s [Add bewtnds
o3as5| ga.t 39 | 79.1] 6¢ g e3s7 | (54 | ~A Putl /remove 10,0 "
03551 77.4 | 3.3 1133 ¢6%.0 v 6.7 A A ?u!(/rench S.o’

Note: Col. 2 - Col. 3 = Col. 4 - Col. 5 - weight and attachments = Col. 7;  Col. 7~ Col. 3=Col. 8;

Col.4-Col.8=Col. 9

BHI-EE-179 (12/97)

Reported By: /. D. [ual/(es : _ Reviewed By: 42 vin Sing fofor
Tie:  Geolog,sf |Date: $-t-0p | Qeoty /3 |vate: 01707
Signature 2 M Signature: pam

-~

$807] 2130[09x) d[oyda0g — Yy xrpudddy

043y
LO9T0-THY




700t (udy

(10 T-ML-00Z ‘(FPEED 01 0FEED POIED ‘€OI£D) podoy Livuaung dj0yaiog

8TV

@

WELL 90MF‘LET!ON LR

so-id =

ﬁ,ﬂ!’f’; Fag—zg G{JEW'-

Date: &- Il/-..a {

T C3f & ca?

Well Name: |We!l iD: C 3oy
Project: 200 - TW-2 Covaton: 200 East / 274-B8-38 trench |Driing Contmctor: R ST

1. 2. a. 4, 5. 6. 7. 8. o, Fill. Material
 Time C;razt:'l'a Stup | Btm Csg Rzaagleng Gorlmqﬂon %orea-:ﬂal;? Fill Depth Overiep Type Amt Unit Comments
owoo| 72,4 34 | ero| 623 | ~A | ~A [ 652l 33 MR Pull ] remove 5.0 catide
5403 ]| 72.] 3.1 | 62.0! 642 T L ery | 7.9 Pomi] 2. | "l | Add bewtonide
5405 | 07./) 3.2 | 63.9] 651 | | ¢t.q] 2.0 | ~a— L 7 | putt [remoye 5:0°
odto | G7.(] 3.2 | 39| 607 1575 | 6.y I™hni] 2 bay | Add bewtamcle
0415 b2l 2.9 58.2| 629 59,01 -0.8 A Pee I / remove 5.0
oute | 62| 3.9 | s8.2] (va) T [Pkl UG A beatmitr
o500 All gI°  cCx ouf afﬂg_d, Revove all ¢ Casdg)
osof | 59.3 ] 03 | 580582 | | 5149 |01 | ~4 [29 Casiug

\ 4

Note: 004.2-004.3=Col.4-CoI.5-weightandaﬂaclmnls=00l. 7: Col7-Col.3=Col. 8;

Col.4-Col.8=Col. 9

BHI-EE-179 (1297)

| Reported By: LD, alker Reviewed By: D@@ée/éef -
Tite: Geo log st [oate: foffosy Ve o ofoais? . ~oate: pof90s
7 : = . /7 7

Signature: -
. -

s30T 2130[035) d[oyatog ~ V xrpudddy

0 'AY
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200T (udy

10 TML-00Z (PEEED 01 0PEED FOIED ‘SOTED) Moday Livunung sjoyaicyg

6TV

¢
444
AP

~5iP
e
A

S

_sa
L&

¢ 5
WELL COMPLETION LOG oy | P o K Lol sl
e "f! e=T{o1
Wall Name: C3né [weno: £ zj0¥
Prolect: 2on_ 7 Z)-2 - ) Location:  omn g  Z/H-8-38 IDriIIing Contractor. 723/
1. 2. 3 4, 5. 8. 7. 8. 9. . Filt Material
Time CT;:";“L Stkup | BtmCsg | probe | Comection %‘;‘a';?&a Fill Depth | OV®% | 7ype | Amt Unit Comments
coqlazez!l s 1527272/ ¢35 (33 | s28 _
ozt lener | 68 5272|500 ":j’n.o 4.5 |13.27 [Ged| 12 | vags —— Ylher
A A , oy #3eh
at3ol szeql 3 lssed |4 ¢ _&_7_24 Cemevel 2
o3do | eneq | o 149,64 | 58,3 .3 | 4¢.3 | 339
—£rd of Uit 5 Mu‘ﬂ’ ~Septensder Gonton
0120|5309 | %0 |¥2¢¥ 527 927 1387 | 10.2 The | 8 | bazs
orvs |49./7| 0.2 | ¥8.97] 32.7 327 3251 9.2
23y0 194721 0.2 | 292|904 wd | v 2 | 372 | 05| 33 | hays | 29Z0f o312 tectmiby
poon ¥4 t21 0.2 | 43292112 L2 LO Y2921 / 6&;
pnez (Y2 | 0.0 Y2521 1 2 L2 | O e ¥297 3 bags | 4130/ ove24s3
vore gtz |20 |4zl of o | o |ox | 4302l — 1 — | — Uioy betw opgouin
o030 13%/2 |-.g2 | 289Z] — =~ - — - — — —
go3s 1 2¥/2 | .3 33,82 - - -~ — ~ — — -
oo/ 27421 0.5 L2l 25 2.5 1 R0 | 2622 ~ - -
cef¥ |24/2 | 0% | 2382] — - - = — - - -
00 |/91Z | o 3 [8.82
stro g2 oz lsz22]¢3 ¢.3 | 6o | 782’
eczo | 21210 | 872|171 72/ 1 e7 | 2020*0m L4 | 404
Note:Cot.2-Col,3=Col.4-Co|.5-welghtandaﬁad1mms=Col.7; Col.7-Col.3=Col.8; Col.4-Col.8=Col.9 4
Repored oy  Trovewity_Zzdins Sineles
Titte: Z |Dste: 7/7/6/ Tle: o |Dste: o720/
Signature PP Signature;

BHI-EE-179 (12/97)
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7007 [Hdy

10 T-ML-00Z (PHEED 01 OFEED POIED '€01£D) 1oday Lipunung aj0yai0g

0LV

9 | WELL COMPLETIOM 7 s | T
: Date! @-,2-0/
Wall Name: jt # a 310 lWelIiD: C?/O?f :
Project: 200~ 7 = &= : Location: 200 £p 2/ -8-38 | Driing Contractor: ZsZ
1. 2. 3. - 4, 5. 6. 7. 8. 9, Fill Material
Time g;;l“n'g Stkup | BUMCsg | poony * | Comection %";E?:; FDepts| 0P | Type | Amt | unit Comments
M paa |92 0¥ | 822 22 2.9 |25 2 '
s/ \<s2]los |38 | - | = | = | - 1= belell 1. | bag
L0 | 421 03 | 3.8 | 4O - | #0137 | o/ ‘ |
et | O | O QO - - - (=37} = beb'|  / iffg
oyse |l T | — - - = - 1~29 —~ leemeal| { I.'M:;
(1sE€1l - - - - - - 20 - - - - CEﬂ/é'?,ds/ﬂ
Ma&a;’o‘/-
;Io(}?' vf ra"/
f(lz‘/é-al
Py AP 7 _ssreey
Y A 74
—
[
Lt
i '
Note: Col. 2.- Col. 3 = Col. 4 - Col. 5 - weight and atiachments = Col. 7; Col.7-Col.3=Col.8; Col.4-Col.8=Col.9
[ReporteaBy: K2 vin Sing leton Reviewed By: 'y fee/ces .
Tie: _(reolocrs7v loae: 77 70/ e Geolo i7" [oate:/0/7%/51
Signature - Signature: ~ 7
A" .

J [4

T
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
Page / of /.
WELL SUMMARY SHEET Date: /p-0.2-0/
WellD: 13,02 | WellNeme: (L. 3/0
Location: 200 Enst 2/6-8-74 Profect 200 “TW-2..

Prepared By: N N g:2| Date: N 8YA7 s / Reviewed By: Date: /, 0,
Signature; ) \ Signature: 2 :
T L [
N ConsfRucTioN DATA o GEOLOGIC/HYDROLOGIC DATA
epth in
y ! Tk add .
of Descfiption Diagram Feet | Graphic Lithologic Description

ﬁm»f'\

E",ZQ, 8500 cns?ég 704 -
4 s £ Pk

el 0-2.5 Geavel
X it age’

FRAERY]

(Wi

»,

8OO0 cosing o 28| !

| G /8 hohk o 24P :
¥ hote 219~ 2225

All CaSing was remored Fram 4o, |
0-23° Backr!

LE R ENWT A

L]

LA R TR WY
(1]

23 iAo -nas Sawp

7

&
.

LI 1.

| 23234 fhnford Formation Sar || | EEEEEEE
Gﬂﬂng[ ng;gg llga’ ,fgga:gcg E:';"- :E

’ rd jr--; ii:
55'-’?(8 &aﬂf-ord Eormgt{eﬂ E: E é 5
| San0 Dominated Seouence ||| AT

s

&Bf& S ’ Hen Eord &rmflg
Jio=-Pleistocene tnit- S/t

. ,
eeys -

R il ity AV e ippqen ¥ +3 Trva §UST 30 f44

I YWI AN T R TN AN TR LT

P

EL 10-tef
G/ 0 —25%"

All JezBls iRt i
M(_JJ jﬂ:w‘lcf SU#;C-E . =
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BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
, StartDate:  2- 2/~ /
WELL CONSTRUCTION SUMMARY REPORT Finish Date: /)~ 2 -0 /
Page {_ of __{
weliD: & 3/0 R JWsIl Name: (O 3/0 Approximate Location: 20y Eg< ra Elé‘&“iﬂ1 L r,,'é
Project: -7l - Tother Companies: (M / ‘
Drilling Company: K. 5, T Geologlst(s): Keu;n Sin 9 ie ‘!‘or) '
Driler: Morri < WeRspir Ueensed /90F Greg ﬂ:omﬂs el .
TEMPORARY CA'SING AND DRILL DEPTH . | DRILLING METHQD:. R HOLE DlAMETER (in)/ |NTER’AL (ﬂ 1 :
*Size/Grade/Lbs. Per FL. interval Shoe O.DAD. [Adgen Mb{p,.{,,{ Diameter_7° From_¢0
K 80D Theead |-C - 5685|770 |CevleToot Diameter _f._me Lb.5
(0D Thread | 0. -S0.7° NARTETS™  (ablefpof |DiomeB 240
2 58 60 Thread | O -/208| #2700 |AE : CablbfefDameter 7~ 1
4 58 D Z’Gﬁ!‘/ o . __Q_'FB 7700 | Oicsel havmmen = Diameter £/ % From L2 7"
- - Diameter From_____ 10
“Indicate Weided (W} - Flush Joint {FJ) Coupled (C) & Thread Design Diameter me_= o
. Drifling Ruld: A/g,;_p L/écz
Total Drilled Depth: 2272, 5, |HoeDia@TD: 7' Total Amt, Of Water Added During Driling:  Alpng sl
Well Straightness Test Results: WA StalicWater Level:  A/4  |Dawe: /4
GEOPHYSICAL LOGGING
Sondes (typs) Interval Date Sondes (type) Interval Date
7 Sl £280] A —
b et 2 l?&d,ﬁ.- /37,5 240/ A Y
Wolon st 2328225 | 32701 A |
COMPLETED WELL Pt T
Size/We/Matertal Depth Thread | St Type oMol | votume Mesh
- - ——
— —
] :
. e e e OTHERAGTIVITIES. B -

Aquifer Test: ¢ |Date Well Decommigsion: lYea I/ |Nu IDau: 10-2~0!
Description: - Description: '&2,&-:253 &@,‘Z‘g 3 Z 2 Q,Qﬁ”‘r
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No. |Recovery Moisture Content, Sorting, Angularity, Mineralogy, Max Particle

Size, Reaction to HCI Sa";gie"'gv:;gl; E:\::fle"
o—| pz mL@L&uﬁM&ﬂiGﬁmM Sol acfacent o |
- f..-\—-‘i - 0529 8!‘?59 /f Keou IQI‘CR 26 00mm écu/;ég i3 ,S,EQ )
-
- Vo
e
—| 85 ) ieon A2 970 CILTV Cmuov/;muc/ Lo¥RS)Y
25- | Rey [LEO D)
-| 5o S N J bregm.mmsf
5"'"'- o8 "a—‘“' 20r /51 sor ftcj S0% GMUC/
N x| 90% % Silt sinds mp-vc s-bafall
r2 100Wy Fov ..
- &o Rey 2. i mPS 5 Smm
ss '-' : e 7
—22 ] s

- b8 7 _ E( 2-[2 {! %“.'95”}‘ Slprrﬁenoc//v CQMD
10 e U J

55 (109 gawg)%" 0 ”

“lo-. | som 'o-;“.mgﬁrtm;zmmzlmaa’sor‘fe}
el BB 07 Gevel, 107 Si

e in/ld.

' = 557 rsouas| —n|ms-es/ vep to Fp 40 70% Banlt, 30408, e

125 | s 9 L TIMAS 30mm,
50 | &ey 5. T -
ST 5a e T

-| °% = °¢ . [2-2[ %u]:t %dgagf %guel, brown, uery
- ’:oo"- 4 aoor[v 6arf‘ea} M‘ié
- =, 2 45ty 2K, 6OF Sanp, 25 R Ganwel ISA S

185" som 8.3 |ES- gﬁ,mgggggum].ﬂ by bnasa/C B8 )

20— ;.:.;/.So A/. ,Lg:_,. dood € A1 ‘ y
4 5 BackE Il ©0-23
- 0B ne;,-\-l:/ Z!‘ZS (:u_rv Cmoufnuc, :onzs;z . M
e
- .2'.’?.‘5 tcos Tw._':"'-:' \_) J B ark I\
- 9;5-0 £y ._..::.“_:L,—bfé n’vps,mnar-lﬁom a’”"“;.? very molsT 4

e P U =7 | satoratd woodis ael. BXmone €23, scass- |
2?.5;' roohs 'S whili-nen carbengte in mateix, SOF% SANP DB-Dr_l‘ue éurrc/

-| ss Rey .—' " 30-34 Zoﬁggggl, 15-20% SiHl mo-tres, SS"S;o/a'f S;ooan
w oo [FP-mP, meS SOmm

Reporied 8y: Koy Singleton Reviewed By: D(Cfpfefoes

Title: loa) 5:(' ;,j Tite:  (Seo/o ;5‘7(; .

Signature:™) : |Date;d. 74-) |Signature: ﬁM{ iDate: /
= _— 7

BHI-EE-183 (12/97)

Borehole Summary Report (C3103, C3104, C3340 10 C3344), 200-TW-2 OU
April 2002 A-33



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0
Page . of B
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Date: #-z/-07
WeiliD: » 2913 |Wel| Name: A Q3]0 |localion: 2,p £  2i2 -8~ 27
I%"
Project:  Z2p0-7 W/ 2 ! Reference Measuring Point: /7,4, ol
Sample Sample Description ~ Comments:
Depth Graphic | Group Name, Grain Size Distribution, Seil Classification, Color. Depth of Casing, Driling
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BOREHOLE LOG TyaT.
] .
welliD: ( 32/0 =2 ‘Well Name: 40944—‘ C3 /0% |Location: 2A0 L as ! 2 (G- -7/4
Project: 200~ 7 U/~ 2. Yo Reference Measuring Point: 6 roun d
: Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soll Classification, Color, | | DePth of Casing, Drifing
(Ft) | Type ) Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Msthod, Method of Driving
No. |[Recovery S . Sampling Tool, Sampler
iza, Reaction to HCI Size. Water Level
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Well ID: ~ 2,92 lWelI Name: Location: 2O~ 's’[’
Project 9qq. 7~ w2 Reference Measuring Point: G round,
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Project _spp -7 d0 -2 e Reference Measuring Point: (rround
Sample Sample Description Comments:
Depth Graphic Gréup Name, Grail;| Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
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No. |[Recovery Size, Reaction to HC} Sampling Tool, Sampler
- ' sen/ _ Size, Water Level
:'-;;l::-':_fl. 3 . A 3 .- -
R e o, - L.
Grad h \ esna!
- ﬁ T _QM_@W@M:J
- e #X, 287 S1ve, cs-ves, /50 S

."5 M -s0% orblan J,’/f Semyery

75— T ety o

= -_:. - 5‘;/)‘}_ Save S?ﬁ-)‘n/u« & 122 T
/ ) '.-: .'.. - y 0
& _Z’::_Z,._ T very

LN By

- o ::: - ¢ £0% 4“"”’711'&
- - ﬁ, ”

I4
BHI-EE-183 (12/97)

/90 Grad . :. .‘_“': .7 . . M
- I R '; Siﬁg Ao £F, 2071 Save, res-ms
- 02 52 ey oo pnvel 203 Gipsntl
- LT S0 Batfee WIS [Sner = Giend Dol lelf
/95— SR Lan §-zLo7e
- _ N SJM
- Fel 22v-07 @ 19 bl
_ e 5T o 5 s ot
Reported By: £yl 5‘,,9/,3@, Reviewed By: N (foebles
™ Geofoo/s~ Tite:  Beolo957
Signatura: Mm IDate: /e/534, |Signature: %ZM

Joote: /5 36 |

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002

A-39



BHI-01607

Appendix A — Borehole Geologic Logs Rev. 0
. Page of 8
BOREHOLE LOG . Date: £
_ . !! 2 £ 9 -2 4 - /
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Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Disfiibution, Soil Classification, Color, | , D8Pt of Casing, Driling
{Ft.) Type Blows L ! ' ) - Ao | Method, Method of Driving
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FIELD ACTIVITY REPORT NO. 1 Page 1 of Z
DRILLING PLAN  Use sconsipoges req | - 8-2/-a/
Purpose: Driij‘;:%%cnu th erib Location: 200 Fast 216~ [R-74
Weli Name: d3/03 welllD: (7 3/03
Drig.Co. R ST Rig No.o ,2.2- 57/ Rig MakeMOd. Gy Cy e
Casing String No.{(1)2 3 4 | Drilling Method Circulation D.H. Hammyer
Casing Size 5 $78 12 | Auger A Alr 42 Water/Mud _a2 Make ___ A
Grade _ ¢ 78 00 Rotary A4 Reverse ___ Direct Model ___ 447
Lbs. Per Ft. ____ NA Tubex A4 vol:  cfm__AA Choke _ A&
Material _Cardan Slee /| cable Tool __“~ gpm __ A4 Casing Harnmer
Type: Sonic Y 74 Pressure A{d psi Make AN
Welded____Thd, A-R. wiSonic__ VA Drill Pipe 0.D. _A44 Model ___ /A2
Planned/Actual Other: Tool Joint Size _447 Bit Size
SetAt £¢ 1848 Additives ___ 47 Type A
Shoe OD/D ___ ~— Nozzles __ A7
Reference Measuring Point:
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| |
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FIELD ACTIVITY REPORT- DAILY DRILLING Page 2, of Z
, Continuation Page W Date: o _-/e 22~0/

Well Name: C3/03 wellD: ¢ Z/( %3 ‘
Location: 200 £x ;-f - R-B-FA Continuation of Report No.: i
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FIELD ACTIVITY REPORT Page / of L
DAILY DRILLING ot 17 8-25-0)
Well Name: %.13 03 WellilD:  ~ 3)093 '
- | Location: ZQQ s 2 /- 18-24 - |Report No.: 2
Start Finish Total
Time __ 2/30 Time o700 Time rd
HoleDepthiCsg __ @ | -7 Hole/Depth/Csg _22, 3/ L3 |HoleDepth/Csg___ /#3175 3
Reference Measuring Point; ' Casing String No.cD) 2 3 4 —
GROUND SURFACE See Report No. 1
Time Description of ActwltlesIOperattons with Depth
/ Depth {Attach applicable drawings and document straightress lest results) .
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DAILY DRILLING

FIELD ACTIVITY REPORT

Page _/ of /.

Date: o 3,‘:-:2?, o/

Well Name:

(3103

Well ID: o 3/03

n ' £
-|Location: 26 Epst - 2/6-8-74

Report No.:

3

Start

Time =2 L3 Time

Finish
~ 300

Total
Time

Hole/Depth/Csg _ 242 8 [ 74 %

Hole/DepthiCsg _ 25 | 2%

ROOhs
7 |

Hole/Depth/Csg 37

Reference Measuring Point:
GROUND SURFACE

See Report No. 1

Casing StringNo.(D 2 3 4 __

Time
[Depth
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Description of Activities/Operations with Depth
{Attach applicable drawings and document straightness test results)
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FIELD ACTIVITY REPORT | Page /£ of
DAILY DRILLING Dato: g,z £ rnry
WellName:  _ g " 37103 Well ID: C3/0 '
-|Location: _z iE - . |Report No.: vl
Start Finish / Total .
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GROUND SURFACE See Report No. 1
Time IDepth Description of Activities/Operations with Depth
ep (Attach applicable drawings and document straightness test results)
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FIELD ACTIVITY REPORT Page /. of [
AILY DRILLING Date: PN 4
Well Narme: 3103 Well ID: vl
Location: 200 Fust g-R7-7) - [ReportNo: {3
Start : Finish Total A
Time DL Time /6 30 _|Time > B
Hole/Depth/Csqs ¥y | O  |Hole/DepthiCsg _¢/Y 1 /10 |Hole/DepthiCsg _ £ 00 1 10
Reference Measuring Point: Casing String No. 1@ 34
GROUND SURFACE See Report No. 1
Time Description of Activities/Operations with Depth
/Depth (Attach applicable drawings and document straightness test results)
From To
L OLOA

2240 \ ol S0 Seasin & T4 s -2 > P, il
WY 7 p o :
Ke Lol care @ 705 90 1o A o’ 2 872
fa.bn Loale ¥ 57 £ /72 28] Lumecd © /1O0kss L2 s o Driaems
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135 1® (2504, Lollin, S0 2 F i/'r?m &latn,
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ot
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FIELD ACTIVITY REPORT Page / oftd,
DAILY DRILLING Date: . 5o/ )
Well Name: 4 (03703 Wellld: A 2/n 3
Location: ns?l - ’/ - -74 Report No.: /4
Start Finish ' Total
Time __ 0600 S Time /630 _ | Time /0
HolelDepth/Csg _//¥ 1 /10  |HoleDepthiCsg /32§ | ¢3¢ |HoleDepthiCsg _ Zrs [ 32.¢

Reference Measuring Point: Casing String No. 1@ 3 4_

GROUND SURFACE See Report No, 1
™ Ibepth Description of Activities/Operations with Depth
o (Attach applicable drawings and document straightness test results)
fFrom To
eIe ]

Crew on s e & D600 4o, _hzce.g‘/ ///’7‘ Po&ﬂ /)434@.;
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LoV
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2
FIELD ACTIVITY REPORT Pagegdof 22
N :I'UBULAR GOODS TALLY el {74 Datei. fz%}
Well Name: ﬁ 03@3 ) | Well 1.D.: C B2 :
TEMPORARY ' 72/ Tmer_plell RERMANENT* 7o)\ SCREEN/CAP*
J# | Length (it) | Jt# | Length () | 2# Length () | C | t# Lengt’h (ft.) c [an Length (ft.) | Jt#
1 o> 5| 2 1 [Poiv & 2t | 4 /o Auad 1 1 S.00 luzde
2 | sp’ 22 2 Liis 10 2 /50 2 15,00
-3 | £07 23 3 |l 48 lc 128 |,0.0% 3 | soo
4 | o8t 24 1 | 5o 24 l,n0% 4
-6 | 5p” 25 5 1 5.0 C 125 |,003 5
~ 6 |54 P datinisnd XS R EWY, 8
-1 7 | £ 0 5RT?T 71 %0 |27 | €p2 7
-8 150’ 28 8 | &~ 2.1 5,08 8
-8 | s 29 9 29-1EN Lozl ®
10 jen’ 30 10 30 | scom 10
11 31 11 N |<po 11
12 32 12 | 2 lepo 12
13 33 13 | 4e B 1500 leiga] 13
14 34 14 4 L 5—;40 14
15 35 18 3% ey 15.
16 36 16 38 leno 16 *
17 37 17 37 1< non 17
18 38 18 38 lenm 18
118 39 19 9 14 v 72 3819
20 40 20 40 - Y0 chATL
Tot | £/.3Z | 7Tot Tot [®) Tot ¥//. 28 Tot
‘Indicate those joints with centralizers with a € in the avallable box. ¥y 1
ALL casing Jength shall be messured fo the nearest 0.01 f.
Comments/Remarks:
M’
Temporary: 0.DA.D. I Permanent: 0.01.D. I Screen; Q.D.A.D.
—leuﬁﬂumww 220/
Quter Lasing 140"/ 10
EZD tim” D cosine 9" sloe
”~”
1
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FIELD ACTIVITY REPORT Page /. ofttZ |
A\E}lLY DRILLING Date: 9250/
Well Name: 4= C3/03 Wel 1D: (. 3/0%
Locaton 7 05 st T3 16-B-7 A ReportNo.: _ 15
Start Finish Total
Tme (4 Time 2007, Time 4
Hole/Depth/Csg Hole/DepthiCsg __ /9% 1/ 9?’ Hole/DepthiCsg_ S 725 | /2%
Reference Measuri Pai;t Casing String No. 1 2 @ 4 _
GROUND SURFACE See Report No. 1
ID h Description of Activities/Operations with Depth
ept {Attach applicable drawings and document straightness test results)
From To
YY1} Crew om s.v-Ce e 06OCArS. , /’OPachanIe/ by EJ /?GFLU-’

V.ruc-n &’ a/r//f

. / o’ @ i &
OISO 0200 Les 202 (@ ~OLSOhes 2l C 7 cquing stoing
f;_ P ." ‘”’/1 ,/ by (&2 O Gl Z/; s co 229
/;&a/rﬁ;ﬂ/ﬁ')‘;ﬂ ,’ ” g sar
1000 | Al 20 (G s MMM’
¢4 g £ D slotry b 03 223)
7 Zf/f © /10045 zuna/. e ddn: S s (O 25
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BHI-01607

ALL casing length shall be measured to the nearest 0.01 it

Rev.0
: =
; FIELD ACTIVITY REPORT Poge o2,
TUBULAR GOODS TALLY Byt * (57 | Date: g 350/
Wel Name: G 03103 wend: (3108
TEMPORARY 9 PERMANENT* SCREEN/CAP*

J# ) Length ) | st# | Length®) | 0t# | tengihitt) | © Tt [ Lengmn) | ¢ ot Length (R) | Jt#
1 | 200 SO0 1 ' 2 1

2 | 20 2 lemno . |2 22 2

3 Unpoz |\ lcpo (3 23 3.

4 9 gQ 4 1 ep Y4 24 4

5 1002 |25 | 5500 A5 25 5

L8 _|/0.0¥ 28 laao. V6 28 P

T 200 121 |00 7 27 7

8 9 g0 28 | fan . e 28 8

9 1994 20 | & poO 9 29 9

10 |2 30 | cag 1467 30 10

M Do K 11 a1 11

12 Lgor N |50 32 12

B lpoz || s,0 [ 33 13

M 1522 (34|5700 f14 JET 14

15 | £ Bl nd bis 35 15

16 | s/2 3 | 18 36 18

17 | 5702 37 17 37 17

18 | <y 38 18 38 18

18 | $ 42 ag 19 39 19

20 15,02 40 20 40 20

Tot | /¥7.29 |Tot Tot Tot Tot

“Indicate those joints with centralizers with 8 C in the available box.

Comments/Remarks:
7.
Temporary. 0.D.AD. l Permanent: 0.DN.D. rScreen: Q.D.AD.

¢ 70 £ %oD
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Rev. 0
\ /
FIELD ACTIVITY REPORT Page /£ of.Z /!;'!_,;',,
| AILY DRILLING Date: o o
Well Name: C3l03 Well ID: C3/0%
Location: -~ - 4 -L-04 . Report No.: 16
Start Finish Total
Time D600 Time L4080 fas - |Time 25
Hole/DepthiCsg _ /95 | /% |Hole/DepthiCsg _ 2921  2/805 |HoleDepthiCsg _ o722 57 1
Reference Measuring Point: Casing String No, 1 2 @4 __
GROUND SURFAGE See Report No. 1
Time [Depth Description of Activities/Operations with Depth
{Attach applicable drawings and document straightness test resuits)
From To
LLon
2480
072¥2
V3147
Sl ol i ) ring bw 27
ﬂ rl ] £ 3 F] -
000 | Lunch € rrevdss, ity conBowiue € AL L o LGP
& 122545, Broall~ ¥ _
- " - / [y
Reported By: Kewin .Sima lefon Reviewed By, J(C fefes |
Titke: is |Date:_ 950/ |Tie: ERofoorsts lDaw:44/£§'é/'
Signature: Signature:
7o) ;’ .
BHI-EE-018 (12/97)

Borehole Summary Report (C3103, €3104, C3340 to C3344), 200-TW-2 OoU

April 2002

A-64




BHI-01607
Appendix A - Borehole Geologic Logs

Rev. 0
FIELD ACTIVITY REPORT Page /. of I
ﬁ&BAlLY DRILLING ", Date: 9. 77.7) /
Well Name: _4;,4— . C3jo3 welllD: # £3/03%
Losation: 200 Fps? ' 206 -B3-74 . |RepotNo: 17
Start Finish : Total
Time 0400 _ [Time 063 _|Time A
Hole/Depth/Csg 2.2.2.5 Ip?—:?—-g Hole/Depth/Csg __ w4 | w4  |Hole/Depth/Csg _uA_!MA__

Reference Measuring Point: '?ZM/

Casing String No. 1 2 (304 __

GROUND SURFACE See Report No, 1
Time [Depth " Description of Activities/Operations with Depth
{Attach applicable drawings and document straightness test results)
From To
0600 Crew ons;

onsile B 04L00kS, Egﬁ&&g‘@“mz}? e 2ol)
Lan ! 74 g a0ilet. CM/E&M@MM@_@LL

It b
a.a/)% FGa}IOnuc/IQ/C logg)
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(4] - (i e 7 2} e 0 D&/
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PLRokas = rf)‘gﬂl-o Hre - o Sy bos,
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FIELD ACTIVITY REPORT- DAILY DRILLING Page / of 3
;—ﬁmﬁnuation-l’age{ Date: 9-78-0/
Well Name: - (1303 WwelllD: 3,03
Location: 240 East - 2 /o & -74 ' Report No.: /P

Time Description of Activities/Operations with Depth

[Depth
From To
oLt Creco ansile @ 0o p04ns, Jda/.%q.!)ca/ /mz g g 3P0 dm poregress
. LoD @ 06.25‘ b o s Fige sz s .
//‘?2/4/(./.5 é ; (72 % (' Wf’”/ éﬂﬂrﬂlﬂ
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e

* B e (O 93045
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5§ | shoR &
/.24 LS- /sz/év wrgipty & c‘w/;: 4/ ﬁﬁﬁ/ @ LSS,
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/
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> Signature:
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Signature: 5 é e MM

l Date: //a/z ;é /

Rev.0
/
FIELD ACTIVITY REPORT Page ./ of by
, DAILY DRILLING Date:  JA-y-o/
Well Name: o
dfer "E”, C3(03 Well: = 2/03
Location: 24 ¢) £y 24 -18~24 . Report No.: /9
Start Finish ofal
Time 0480 Time 2630 _|Time B~ (ks
Hole/DepthiCsg __ A/A | A/A-|Hole/DepthiCsg g2t | /A4 Hole/DepthiCsg _ L1t ALA
Reference Measuring Point: Casing StringNo. 1 2 3 4 __
GROUND SURFACE See Report No, 1
Time Joepth Description of Activities/Operations with Depth
ept (Attach applicable drawings and document straightness test results)
From To . :
(X060 Crav ) 50 20 £ % Tiwr P
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Rev.0

FIELD ACTIVITY REPORT - DAILY DRILLING

/
Page / of 27

i

Date:

WelllD: € 3/03 Well Name:

d3/03

Q-2 |

4
Location: 72¢03¢) Ems? -~ 20

Report No.:

274 -B-2f

Stant

2697

Finish

Time Time / 570

Time

Total

& o0
= ER - ‘

4

Hole Depth/Csg _ A4 | At

Hole Depth/Csg ___AZF / 4’4

Hole DepthVCsg __ et | 4%

Reference Measuring Point:

Casing StringNo. 1 2 3 4
GROUND SURFACE

See Réport No. 1

Rod Size:

Time
/ Depth
To

Description of Activities/Operations with Depth

From

(Anach applicable drawings-and document straighiness test results)
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e
m;:mmmxm
Log Data Report
Borehole Information:
[ Borehole . 3340 — | Stte: 216-538
Goordinates GWL' (ft): none . GWI. Date:
North East ~— Drill Date | TOG: Hevation | Total Depth () Type
N/A® N/A June 2001 N/A 60 push
Casing Information:
Cuter Ingide
Diameter Diameter Thickness
Casing Type Stickup (ft) {in.) {in.) {in.} Top (ft) Bottom {ft)
steel threaded 0.5 6.625 5,625 0.5 ¢! 60

Borehole Notes:

This ig a temporary borehole pushed to a depth of approximately 60 fi. There is a gravel pad approximately

1 ft thick, and the top of casing sticks up approximately 0.5 ft abov
point for the log data is the ground surface.

Logging Equipment Information:

¢ the gravel surface. The zero reference

Logging System: 5_amma 2B i Typo: SGLS (35%)

Calibration Date: 08/CO Calibration Reference: -245-
gaing Procedure: -

Logging System: '~ RLS [ Type:  NMLS (Moisture)

Calibration Date:  06/01 Calibration Refsrence:

GJO-2001-247-TAR

Logging Procedurs: -HGLP 1.8.5
Logging System: . Gamma 1C [ Type: FHRLS
alibration Date:  09/00 Caflbration Reference: GJO-2001-244-TAR .
| Loggi_lzg Procadure: MAC-HGLP 1.6.5
Page 1
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Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 1 2 3 4

Date 7/11/01 7111101 7112101 7112101
Logging Engineer | Spatz/Musial | Spatz’Musial | Kos/Musial Kos/Musial
Start Depth 0 12.5 22.5 35.0

Finish Depth 13.5 23.5 34.56 35.0

Count Time (sec) | 180 30 30 180
Live/Real L R R L

Shield (Y/N) N N N N

MSA Interval {ft) 0.5 0.5 0.5 0.5

ftfrmin nfa* nia nfa nla
Pre-Verification BOO17CAB BO017CAB BO0O19CAB BOO19CAB
Start File 80018000 B0018028 B0018000 B0019024
Finish File BO018027 B0018050 B0019023 B0O19024
Post-Verification BOO18BCAA BO018CAA Nohs None

High Rate Logging Svstem (HRLS) Log Run Information;

Log Run 5
Date 7120/01
Logging Engineer | A, Pearson
Start Depth 13.5
Finish Depth 6.0

ount Time (sec) 300
Live/Real R
Shield (Y/N) N
MSA nterval (1) | 0.5
ft/min nfa
Pre-Verfication DOO0OOCAB
Start File DO00000S
Firish File D0O000045
Post-Verification DO002CAA

Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run 6 7 {repeat}
Date 7/23/01 7/23/01
Logging Engineer | Kos/Spatz Kos/Spatz
Start Depth 0.0 4.0
Finish Depth 59.0 33.25
Count Time (sec) | n/a n/a
Live/Real R R
Shiekl (Y/N) N N
TMSA Interval (1) nla nfa
ft/min 1.0 1.0
Fre-Verfication C0042CAB CQ042CAB
Start File C0052000 C0052237
Finish File C0052236 C0052284
[TFost-Verfication | CO062CAA___| CO0B2CAA

Page 2
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Logging Operation Notes:

Log depths are relative to ground surface. The NMLS and HRLS data are relative to top of casing, which
represents an offset of about 0.5 ft. Multiple SGLS log runs were made to adjust count times in response to
high dead time intervals. In areas of excessive dead time, the count time was reduced to 30 seconds to
provide a log record where spectra were not anticipated to contain reliable full energy peaks. No fine-gain
adjustments were made. SGLS log run four was terminated early due to a water-pump failure in the
logging truck, and no post-run verification spectrum was recorded. No SGLS logs were recorded below a
depth of 35 ft.

Internal contamination (inside the casing) was reported by the HPT on July 11, 2001. A reading of

approximately 12,000 dpm was reported. The radionuclide responsible for this contamination was not
identified.

Analysis Notes:

[ Analyst: [ McCain | Date: [ 07/27/01 | Reference: | MACVZCP 1.7.9, Rev, 2 ]

Pre-run and post-run verification spectra were evaluated and found to be within acceptance criteria.
Individual specira were processed in batch mode using APTEC SUPERVISOR to identify individual
energy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections wers
applied for casing thickness and dead time. Because of high dead time and detector saturation, maximum
gross count rates and *’Cs concentrations are not considered reliable, and are probably significantly higher
than reported values. Where dead time exceeds about 40 Fercent, pulse pileup and peak spreading effects
may result in underestimation of peak count rates. The 2*Bi peak at 1764 keV was used to determine 23U
concentrations instead of the #Bi peak at 609 keV to avoid interference from the >'Cs peak at 662 keV.

The high rate data were processed for the *"Cs count rate at 662 keV using APTEC supervisor.
Concentrations were calculated in EXCEL. A casing correction factor of 1.37 was applied to the high rate
data to account for the increased attenuation in the 0.5-inch steel casing, relative to 0.28-inch casing.

The neutron moisture log was processed using the calibration relationship developed for a 6-inch diameter
borehole with 0.28-inch thick casing. A correction factor of 1.20 was applied to account for the effects of

the thicker casing, which is based on an equivalent casing correction for 8-inch diameter developed by
Randall.

Log Plot Notes:

Separate log plots are provided for gross a and dead time, naturally occurring radionuclides (*’K and
associated decay progeny of **Th and®**U), man-made radionuclides, and moisture content. For each
radionuclide, the energy value of the spectral peak used for quantification is indicated. Unless otherwise
noted, all radionuclides are plotted in picocuries per gram (pCi/g). The open citcles indicate the minimum
detectable level (MDL) for each radionuclide. Error bars on each plot represent error associated with
counting statistics only and does not include errors associated with the inverss efficiency function, dead
time correction, or casing and water corrections. These errors are discussed in the calibration report. A
combination plot is also included to facilitate correlation. Intervals where SGLS dead time exceeds 40
percent are shaded.

Page 3
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Results and Intemretationé:

13705 was detected. The greatest *7Cs concentration occurs between 15 and 32 ft. High dead times and
detector saturation oceurs between 13 and 36 ft. The maximum measured 1375 concentration is about
180,000 pCi/g, at 23.5 ft.

Detector saturation in the region of high *'Cs effectively obscures the natural radionuclides.

! GWL — groundwater level
2 TOC top of casing

3 N/A - not available
4 n/a— not applicable
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C3340

Man-Made Radionuclides
19Cs (662 keV)
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foclec-ais| =  Cldl

SACTES GrVIRCINININTAL RENTONCON SACRE, LD

Log Data Report
Borehole Information
[~ Borehols: G331 I Site: 21658
oordinates CWLITO N/A "~ GWL Date:

North East Drill Date TOC' Blevation | Total Epth {ft) Type

N/A N/A June 2001 /A 80 push
Casing Information:

Guter Inslde

Diameter Dlameter Thickness

Ca.in! Txge Stickug !ﬂ! !in.! ‘In.! ‘In.! ToE ‘ftz Bottom ‘ﬂ!
stee| threaded 0.5 6.625 5625 0.5 0 £59.5

Borehole Notes:

This temporary borehole was pushed to a depth of approximately 60 ft. There is 5 gravel pad
approximately 1 ft thick, and the top of casing sticks up approximately 0.5 ft above the gravel surface. The
2zero reference point for the log data is the ground surface.

Y

L Ol
Logging System:  Gamma 2B pe:  SGLS (35%)

albration Date; allbration rence: - -245-
| ming Procedure: MACHGLE 185

alibration Date:

Logging System:

Page 1
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Spectral Gamma Logging System (S GLS) Log Run Information:
Log Run 1 2 3 4 5
Date 7/10/01 7/10/01 7/10/01 7/M10/01 7/10/01
Logging Engineer | Spatz Spatz Spatz Spatz Spatz
tart Depth 59.5 33.0 30.5 20.0 19.0
Finish Depth 32.0 29.5 19.0 18.0 13.0
Count Time (sec) 180 180 180 180 30
Live/Real L R L R R
hield (Y/N) N N N N N
MSA Intervai (ft) 0.5 0.5 0.5 0.5 0.5
ft/min n/a’ nfa nfa nfa nfa
~PreVerfication | BOO16CAB | BOO16CAB | BOOT6CAB | BOO16CAB | BOO16CAB
Start File B0O0O16000 B00Q16056 B0016064 B0016088 B0Q160893
Finish File B0O0O16055 BO016063 B0016087 B0O016092 B0016105
ost-Verification BOO16CAA BOQ1E6CAA BOQ16CAA BOQ16CAA BOO16CAA
Log Run 6 7 8 (repsat)
Date 7/10/01 7/11/01 7/11/01
Logging Engineer | Spatz Musial/Spatz | Musial/Spatz
Start Depth 14.0 8.0 14.0
Finish Depth 7.0 1.0 8.0
Count Time (se¢} | 180 180 180
Live/Real L L L
Shield (Y/N) N N N
MSA Interval () | 0.5 0.5 0.5
ft/min nia n/a nfa
Pre-Verification BO016CAB BOO17CAB B0O017CAB
Start File B0016106 B0017000 B0017015
Finish File B0016120 B0017014 BO017027
Post-Verification BOO{6CAA BOO17CAA BO0Q17CAA
Hisch Rate Logging System (HIRLS) Log Run Information:
Log Run 9 10
ate 7/20/01 7/20/01
Logging Engineer | Pearsoh Pearson
/Musial Musial
Start Depth 13.6 29.0
Finish Depth 24.0 34.0
Count Time (sec) | 300 300
we/Real R R
Shield (Y/N) N N
MSA Interval () 0.5 0.5
ft/min nfa nia
[ Pre-Verification DOOOOCARB DO0COCAB
Start File D0001000 D0001022
Finish File D0001021 D0O001032
Post-Verification DOQ02CAA DOC02CAA
Page 2
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Neutron Moisture Logging Svstem (N MLS) I.og Run Information:

Log Run 11 12 (repeat)
Date 7124101 7/24/01
Logging Engineer [ Kos/Spatz Kos/Spatz
Start Depth 0.0 420

Finish Depth 59.5 35.75
Count Time (sec) [ n/a nfa
Live/Real nia n/a

Shield (Y/N}) N N

MSA Interval (ft) 0.25 0.25

ft/min 1.0 1.0
Pre-Verification C0042CAB CO042CAB
Start File C0062000 C0062239
Finish File C0062238 C0062264
Post-Verification CO062CAA CO0B2CAA

Logging Operation Notes:

Log depths are relative to ground surface. Multiple SGLS log runs were made to adjust count times in
response to high dead time intervals. Measurement mode was switched from live time to real time in
intervals with high count rates to expedite logging operations. In areas of excessive dead time, the count
time was reduced to 30 seconds to provide a log record where spectra are not anticipated to contain reliable
full energy peaks. No fine-gain adjustments were made. The postrun verification spectrum BOG17CAA
was collected over a 300-second count time instead of 1,000 seconds,

The HRLS data are relative to top of casing. To account for the 0.5-ft stickup, depths for the HRLS should
be reduced by 0.5 ft,

Analysis Notes:
LAnalyst: [ McCain | Date: | 0727701 ] Reference: | MACVZCF 179 Rev.?2 |

Pre-run and post run verification spectra were evaluated and found to be within acceptanoe criteria.
Individual spectra were processed in batch mode using APTEC SUPERVISOR to identify individual
energy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections were
applied for casing thickness and dead time. Water correction was not required. Because of high dead time
and detector saturation, maximum gross count rates and *’Cs concentrations are not considered reliable,
and are probably significantly higher than reported values, Where dead time exceeds about 40 percent,
pulse pileup and peak spreading effects may result in underestimation of peak count rates. The ***Bi peak
at 1764 keV was used to determine **U concentrations instead of the 2#Rj peak at 609 keV to avoid
interference from the '*7Cs peak at 662 keV.

The high rate data were processed for 7Cs count rate at 662-keV energy level using APTEC supervisor.
Conecentrations were calculated in EXCEL. A casing correction factor of 1.37 was applied to the high rate

data to account for the increased attenuation in the 0.5-inch steel casing, relative to 0.28-inch casing, for
which the system was calibrated. No shield corrections were required.

The neutron moisture log was processed using the calibration relationship developed for a 6 -inch-diameter
borehole with 0.28-inch-thick casing. A correction factor of 1.20 was applied to account for the effects of

Page 3
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the thicker casing, which is based on an equivalent casing correction for 8-inch diameter developed by
Randall.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (*K, and
decay progeny of “2Th and 23817, man-made radionuclides, and moisture content. For each radionuclide,
the energy value of the spectral peak used for quantification is indicated. Unless otherwise noted, all
radionuclides are plotted in picocuries per gram (pCi/g). The open circles indicate the minimum detectable
level (MDL) for each radionuclide. Error bars on each plot represent error associated with counting
statistics only and do not include errors associated with the inverse efficiency function, dead time
cotrection, or casing and water corrections. These errors are discussed in the calibration report. A
combination plot is also included to facilitate correlation. Intervals where SGLS dead time exceeds 40% are
shaded. The total gamma log is plotted at both logarithmic and linear scales. The logarithmic scale shows
the full range of variation, while the linear scale shows subtle variation in low count intervals.

A repeat log plot is also shown. The repeat plot indicates good agreement between successive log runs.
This demonstrates good repeatability in both depth and radionuclide measurement.

Results and Interpretations :

13705 and%%Co were detected. The highest 157 concentrations occur between 12.5 and 28 ft. High dead
times and detector saturation eccurs between 14.5 and 19 ft. The maximum measured *'Cs concentration
is about 56,186 pCi/g at 17 ft. A second interval of 1370s oocurs between 29.5 and 33 ft, with
concentrations as high as 6356 pCi/g at 31.5 ft. Minor ¥7Cs also occurs between 4.0 and 5.5 ft, with a
maximum concentration of 2.57 pCi/g.

80 was detected intermittently between 33 and 57 ft, with a maximum concentration of 0,16 pCi/g at 33
ft.

4% concentrations increase gradually from about 10 pCi/g at 19 ft to about 20 pCi/g at 33 ft. This increase
may indicate a gradational change, with increasing fines in the material below 32.5 ft.

Moisture content appears to increase slightly between about 15 and 35 ft. This corresponds to the interval
of high 137 ¢ concentration, but it is not clear if the neutron log is respending to an increased moisture
content or to interference from the high gamma flux in this interval.

! GWL - groundwater level
2 TOC - top of casing

3 N/A — not available

# n/a — not applicable
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C3341

Man-Made Radionuclides
TCs (662 keV)
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C3341
Total Gamma and Dead Time
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Moclec-ors 342
uﬂmmmﬁ
Log Data Report
Borehole Informatiox
[ Borehole : & 3342 | Slte: 216530
[ Coordinates SWL ) WA SWL Date: -
North East Brill Date TOC: Ervation | Total Eptﬁ ) Type
N/A N/A June 2001 N/A, 80 push
Casing Information
Outer Inslde
Diameter Diameter Thickness
Casing T Stickup (it in. in. in, Top (ft Bottom (ft
steal threaded 0.5 6.625 5625 0.5 0 £0.5

Borehole Notes:

This is a temporary borehole pushed to a depth of approximately 60 ft. There is a gravel pad approximately
1 ft thick, and the top of casing sticks up approximately 0.5 ft above the gravel surface.

Logging Equi Information:

%Ing gptom: Gamma ¢5
Calibration Date: /00

[ Type:_ SGLS (%)
Callbration Reference: JO-2001-245-
ging Procedure:

ng System:  NMLS I Type: NMLS EMouturo;
albration Date: 05701 CallGration Refsrence: 24!-
[ Cogging Procedure: . MAG-HGLP 1.6.5
In stem: Gamma 1C 1 Typo: HRLS
allbration Date: 0900 Callbration leferance: 20073 -244-

[ Cogging Procedurs:

MAC-HGLF 1.6.5
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Spectral Gamma Logging System (SGLS) Log Run Information:
Log Run 1 2 3 4 5 (repeat)
ate 7109707 7/09/01 7/09/01 7/09/01 7/08/01
Logging Engineer | SpatzMusial | Spatz’Musial | SpatzMusial | Spatz/Musial | Spatz/Musial
[Start Depth 59.5 34.0 29.5 14.0 14.0
Finish Depth 33.0 28.5 13.0 1.0 8.0
CountTime (sec) | 180 180 30 180 180
Live/Real L R R L L
Shield (Y/N) N N N N N
MSATnterval () | 0.5 0.5 0.5 0.5 0.5
fi/min nia’ n/a n/a nfa_ n/a
Pre-Verfication BOD15CAB | BOO15CAB | BOO15CAB | BOO15CAB | BOO15CAB
Start File B0015000 BO015054 B0015066 B0015100 B0015127
Finish File B0015053 BO015065 | BOO15099 B0015126 B0015139
PostVerfication | BOO15CAA | BOO15CAA | BOO15CAA | BOOT15CAA | BOO15CAA

High Rate Logging System (HR1.S) I.og Run Information:

Log Run 3]
Date 712001
Logging Engineer | Pearson
Start Depth 13.5
Finish Depth 35.0
Count Time (sac) 300
ive/Real R

Shield {Y/N) N

[M3SA Interval () 0.5
ft/min nla
Pre-Verification DOOQOCAB
Start File 00002000
Finis h File D0002043
Post-Verification DO002CAA

Neutron Moisture Logging System (NMI1S) L.og Run Information

Log Run 7
Date 7120/01
Logging Engineer | Spatz/Musial
Start Depth 0.0
Finish Depth 59.5

ount Time (sec) n/a
Live/Real nfa
Shield {Y/N) N
WSA Interval (f) 0.25
ft/min 1.0
Pre-Verification CO002CAB
Start File C0002000
Finish File C0062238

Post-Verification
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Logging Operation Notes:

The zero reference point for all log data is the top of casing. Depths have been adjusted to groundsurface,
which is taken as the top of the gravel pad. Multiple SGLS log runs were made to adjust count times in
response to high dead time intervals. Measurement mode was switched from live time to real time in
intervals with high count rates to expedite logging operations. In areas of excessive dead time, the count
time was reduced to 30 seconds to provide a log record where spectra were not anticipated to contain
reliable full energy peaks. Fine-gain adjustments were made in run 1 after BOO15031 (44.0 ff), and in run 4
after BO015103 (12.5 ft).

Analysis Notes:

[Analyst: | McCain | Date: | 07/27/01 | Reference: | MAGVZCP 1.7.0 Rev.2 |

Pre-run and post-run verification spectra were evaluated and found to be within acceptance criteria.
Individual spectra were processed in batch mode using APTEC SUPERVISOR to identify individual
energy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections were
applied for casing thickness and dead time. Water correction was not required. Where SGLS dead time
exceeds about 40 2qcrccnt pulse pileup and peak spreading effects may result in underestimation of gea.k
count rates. The Z*Bi peak at 1764 keV was used to determine Z*1J concentrations instead of the 2

peak at 609 keV to avoid interference from the *’Cs peak at 662 keV.

The high rate data were processed for 37Cs count rate at 662-keV energy level using APTEC supervisor,
Concentrations were calculated in EXCEL. A casing correction factor of 1.37 was applied to the high rate
data to account for the increased attenuation in the 0.5-inch steel casing, relative to 0.28-inch casing, for
which the system was calibrated. No shield corrections were required.

The neutron moisture log was processed using the calibration relationship developed for a 6-inch-diameter
borehole with 0.28-inch-thick casing. A correction factor of 1.20 was applied to account for the effects of
the thicker casing, which is based on an equivalent casing correction for 8-inch-diameter casing developed
by Randall.

Log Plot Netes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (4 9K, and
associated decay progeny of 22Th and?*UJ), man-made radionuclides, and moisture content. For each
radionuclide, the energy value of the spectral peak used for quantification is indicated. Unless otherwise
noted, all radionuclides are plotted in picocuries per gram (pCi/g). The open circles indicate the minimum
detectable level (MDL) for each radionuclide. Error bars on each plot represent error associated with
counting statistics only and do not include errors associated with the inverse efficiency function, dead time
correction, or casing and water corrections. These errors are discussed in the calibration report. A
combination plot is also included to facilitate correlation. Intervals where SGLS dead time exceeds 40
percent are shaded. The total gamma log is plotted at both logarithmic and linear scales. The logarithmic
scale shows the full range of variation, while the linear scale shows subtle variation in low count intervals.

A repeat log plot is also shown. The repeat plot indicates good agreement between successive log runs.
This demonstrates good repeatability in both depth and radionuclide measurement.

Results and Interpretations:

¥7Cs and *°Co were detected. The greatest’™ Cs concentration occurs between 13 and 33 5 ft. High dead
times and detector saturation occur between 14.5 and 29 ft. The maximum measured **’Cs concentration is
about 195,000 pCi/g at 16.5 ft. Between 17.5 and 28.5 ft, the 137 concentration falls between 20,000 and
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100,000 pCi/g. From 33.5 ft to TD at 59.5 ft the °"Cs concentration gradually decreases from more than
2,000 pCi/g to about 15 pCi/g.

o was detected intermittently between 34 and 42 ft, with 2 maximum concentration of 0.29 pCi/g at 34
ft.

The neutron moisture log indicates a slightly higher moisture content corresponding with the interval of
high 3?Cs, but it is not clear if this is related to higher moisture content, or to interference from the high
gamma flux. There is arelatively thin interval from about 26.5 to 28.5 ft where the moisture content
increases from about 3 percent to 8 percent. This zone ocours near the bottom of the interval of maximum
contamination, and does not appear to be related to changes in gamma intensity, There is also a zone of
elevated moisture content at about 1 to 5 ft with a maximum of 5.5 percent at 3 ft.

' GWL — groundwater level
TN/A — not available

3 TOC top of casing
* /a - not applicable
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C3342
Man-Made Radionuclides
YCs (662 keV)
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C3342
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C3342
Total Gamma and Dead Time
Total Gamma (cps) Dead Time (%)
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foclec-ersk =z (4

Log Data Report
/
Borehole Information: '
[ Borehole: . G375 | “She: 216538
ordinates [ GWL'(R): NTA: GWL Date:
North East Dril! Date TOC: Bevation | Total Epth ﬁ) W
NIA N/A June 2001 N/A 60 push
Casing Information:
Guter Inside

Diameter Diameter Thickness

Culng T!Bo Stlckue () !In.l {in.) !In.! ToE ;ﬂ! Bottom !ﬂ!

stesl threaded 0.5 6.625 5625 0.5 0 59.5

Borehole Notes:

This is a temporary borehole pushed to a depth of approximately 60 ft. There is a gravel pad approximately
1 ft thiok, and the top of casing sticks up approximately 0.5 ft above the gravel surface.

. * ]

W € 0

Logglng System:  Gamma 25 T Type:  SGLS (35%) '
_'?—_ooc-ubmion Date: 09/ “Calibration Reference: GJO-2001-245-TAR
I mi B cedure: WA HGLE 158

ng Procedute

Ing Systam:  NWLS [ Type: NMLS (Mosture)
alibration Date:  UB/OT. Calbration Referance: 247~

G.
| Logging Procedurs: MACHGLP 1.6.5

Page 1
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Spectra Gamma Logging System (SGLS) Log Run Information:

Log Run 1 2 {repeat)
Date 7/05/01 7/05/01
Logging Engineer | Spatz Spatz

Start Depth 59.5 3.0

Finish Depth ! 9.0

Count Time (sec) 180 180
Live/Real L L

Shiekd (Y/N) N N

MSA Interval (ft) 0.5 0.5

ft/min nfa’ nia
Pre-Vermcaiion BOO14CAB | BOO14CAB
Start File B0014000 B00141418
Finish File BO0O14117 B0014130
Post-Venfication | B0014CAA | BOO14CAA

Neutron Moisture Logging System (NMLS) Log Run Information:

og Run 7
Date 7120101
ogging Engineer | SpatzMusial
Start Depth 0.0
Finish Depth 59.5
Count Time {sec) nia
Live/Real nia
Shield (Y/N) N
MSA Interval (ft) 0.25
fmin 1.0
Pre-Verfication CD002CAB
Stan File 0003000
Finish File C0003238
Post-verfication CO003CAA

Logging Operation Notes:

The zero reference point for all log data is the top of casing. Depths have been adjusted to groundsurface,
which is taken as the top of the gravel pad. Fine-gain adjustments were made in run 1 after file B0014033

(43.0 7).

Analvsis Notes:
[ Analyst: | McCain [ Date: | 07/27/01 | Reference: | MACVZCP 1.7.9 Rev.2 |

The pre-run verification spectrum was found to be within acceptance criteria. The postrun verification
spectrum was below the lower warning limit for all three peak intensities (609, 1461, and 2615 keV).
FWEHM values were within verification criteria, Compatison of the two spectra indicates the tool appears to
be functioning properly. Individual spectra were processed in batch mode using APTEC SUPERVISOR to
identify mdividual energy peaks and determine count rates. Concentrations were calculated with EXCEL.
Corrections were applied for casing thickness. Water cotrection was not required. Dead time was less than
1 percent over the entire borehole, and no dead time corrections were required. The 2"Bi peak at 1764 keV

Page 2
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was used to determine 2#U concentrations instead of the 214Bj peak at 609 keV. This was done for
consistency with boreholes C3340, C3341, and C3342, where interference from the 13’Cs pesk at 662 keV
affected the 2Bi peak at 609 keV,

The neutron meisture log was processed using the calibration relationship developed for a 6-inch-diameter
borehole with 0.28- inch-thick casing. A correction factor of 1.20 was applied to account for the effects of

the thicker casing, which is based on an equivalent casing correction for 8-inch diameter developed by
Randall.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (*K, and
decay progeny of 2Th and ZSSU), and man-made radionuclides. Foreach radionuclide, the energy value of
the spectral peak used for quantification is indicated. Unless otherwise noted, all radionuclides are plotted
in picocuries per gram (pCi/g). The open circles indicate the minimum detectable level (MDL) for each
radionuclide. Error bars on each plot Tepresent error associated with counting statistics only and do not
include errors associated with the inverse efficiency function, dead time cotrection, or casing and water
corrections. These errors are discussed in the calibration report. A combination plot is also included to
facilitate correlation.

A repeat log plot is also shown. The repeat plot indicates good agreement between successive log runs,
demoenstrating good repeatability in both depth and radionuclide measurement,

Resulis and Interpretations:

Only minor amounts of Cs-137 were detected by the SGLS between 4.5 and 5.5 ft. The maximum
concentration of 1.2 pCi/g occurred at 5.5 ft.

Tncreases in gamma counts at 22 to 29 ft and below 35 ft are attribured to increases in natural radionuclides
primarily K-40. This may be an indication of a stratigraphic change associated with an increase in fines.

>

' GWL - groundwater level
2 N/A - not available
*Toc- top of casing

* n/a — not applicable
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C3343

Man-Made Radionuclides

¥7cs (662 keV)
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was used to determine 2**U concentrations instead of the *'*Bi peak at 609 keV. This was done for
consistency with borcholes €3340, C3341, and C3342, where interference from the 137Cs peak at 662 keV
affected the *'*13i peak at 609 keV.

The neutron moisture log was processed using the calibration relationship developed for a 6 -inch-diameter
borehole with 0.28-inch-thick casing. A correction factor of 1.20 was applied to account for the effects of
the thicker casing, which is based on an equivalent casing correction for 8-inch diameter developed by
Randall.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (*K, and
decay progeny of “*Th and **UJ), and man-made radionuclides. Foreach radionuclide, the energy value of
the spectral peak used for quantification is indicated. Unless otherwise noted, all radionuclides are plotted
in picocuries per gram (pCi‘g). The open circles indicate the minimum detectable level (MDL) for each
radionuclide. Error bars on each plot represent error associated with counting statistics only and do not
include errors associated with the inverse efficiency function, dead time correction, or casing and water
corrections. These errors are discussed in the calibration report. A combination plot is also included to
facilitate correlation.

A repeat log plot is also shown, The repeat plot indicates good agreement between successive log runs,
demonstrating good repeatability in both depth and radionuclide measurement.

Results and Interpretations:

Only minor amounts of Cs-137 were detected by the SGLS between 4.5 and 5.5 ft. The maximum
concentration of 1.2 pCi/g occurred at 5.5 ft.

Increases in gamma counts at 22 to 29 ft and below 35 {1 are attributed to increases in natural radionuclides,
primarily K-40. This may be an indication of a stratigraphic change associated with an increase in fines.

! GWL — groundwater level
N/A - not available

2 TOC - top of casing

4 n/a — not applicable
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C3344
mm-m:ﬁ
Log Data Report
Borehole Information
[ Borehole:  Casdd | She: g[8
[~ Goordinates GWL' (%): NiR fe:
North East ™ Orill Date | TOG® Bevation | Total Depth (ft) Type
N/A N/A June 2001 N/A 60 push
Casing Information
Outer Inside
Diameter Diameter Thickness
Caslni Type Stickup {ft) {in.) {in.) {in.) Top (ft] Bettom (ft)
steel threaded 0.5 6.625 5625 0.5 0 59.5

Borehole Notes:

This is a temporary borehole pushed to a depth of approximately 60 ft. There is a gravel pad approximately
1 ft thick, and the top of casing sticks up approximately 0.5 ft above the gravel surface.

ing Equipment Info. i
Logging System: éar_nmaﬂ! - T Type: SGLS (35%)
Calibration Date: 05/00 Callbration Refsrence: GJ -245-
[Cogging Frocedure: _ MACHGLP 185
Togging System:  HLS [ Type: NMLS (Moisture)
Tallbration Date: 0501 “CaRbration Reference: GIO-HAN-241-

] Logging Procedure: MAC-HGLP 1.8.6
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Spectral Gamma Logging System (SGLS) Log Run Information:

Log Run 1 2 (repeat)
Date 7/02/01 7/02/01
Logging Engineer | Musial/Spatz | Musial/Spatz
Starl Depth 59.5 10.0
Finish Depth 1 4.0
Count Time (sec) 150 150
Live/Real L L
Shield (Y/N) N N

[MSA Tnterval (it) 0.5 0.5
ft/min nfa’ n/a
Pre-Verification BOO12CAB BOO12CAB
Start File BG012000 B0012118
Finish File BOO12117 B0012130
Post-Verification BOO12CAA BOQ{2CAA

Neutron Moisture Logging System (NMLS) Log Run Information:

Log Run 3 4 {repeat)
Date 7/23/101 7123101
Logging Engineer | Kos/Spatz Kos/Spatz
Start Depth 0.0 36.0

Finish Depth 50.5 29.5

Count Time (sec) n/a n/a
[ive/Real n/a nfa

Shield (Y/N) N N

MSA [nterval (fi) 0.25 0.25

ft/min 1.0 1.0
Pre-Verification CO042CAB CO042CAB
Start File C0042000 C0042239
Finish Filf C0042238 C0042264
P ost-Verification CO062CAA CO0BZ2CAA

Logging Operation Notes:

The zero reference point for all log data is the top of casing. Depths have been adjusted to groundsurface,
which is taken as the top of the gravel pad. Fine-gain adjustments were made in nn 1 after file B0012094

(12.5 f).

Analvsis Notes:

| Analyst: | McCain

[ Date:

| _o727/01

[ MACVZCP 1.7.9, Rev. 2 |

The pre-run verification spectrum was found to be within acceptance criteria. The postrun verification
spectrum was below the lower warning limit for all three peak intensities (609, 1461, and 2615 keV).

FWHM valnes were within verification criteria. Comparison of the two spectra indicates the tool appears to
be functioning properly. Individual spectra were processed in batch mode using APTEC SUPERVISOR to
identify individual energy peaks and determine count rates. Concentrations were caloulated with EXCEL.
Corrections were applied for casing thickness. Water correction was not required. Dead time was less than
1 percent over the entire borehale, and no dead time corrections were required. The 2'*Bi peak at 1764 keV
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was used to determine 2>*U concentrations instead of the ?'*Bi peak at 609 keV. This was done for
consistency with boreholes €3340, C3341, and C3342, where interference from the 15705 peak at 662 keV
affected the 2*Bi peak at 609 keV.

The neutron moisture log was processed using the calibration relationship developed for a 6-inch-diameter
borehole with 0.28-inch-thick casing. A correction factor of 1.20 was applied te account for the effects of

the thicker casing, which is based on an equivalent casing correction for &-inch diameter developed by
Randall.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radicnuclides (*K, and
decay progeny of 22Th and 2317, and man-made radionuclides. For each radionuclide, the energy value of
the spectral peak used for quantification is indicated. Unless otherwise noted, all radicnuclides are plotted
in picocuries per gram (pCi/g). The open citcles indicate the minimum detectable activity (MDA) for each
radionuclide. Error bars on each plot represent error associated with counting statistics only and do not
inciude errors associated with the inverse efficiency function, dead time correction, or casing and water
corrections. These errors are discussed in the calibration report. A combination plot is also included to
facilitate correlation,

A repeat log plot is also shown. The repeat plot indicates good agreement between successive log runs,
demonstrating good repeatability in both depth and radionuclide measurement.

Results and Interpretations ;

Only minor amounts of Cs-137 were detected by the SLGS between 4.5 and 5 ft. The maximum
concentration of 0.8 pCi/g occurred at 4.5 ft.

Increases in gamma counts at 38 to 39 ft are attributed to increases in natural radionuclides. This may be
an indication of a stratigraphic change associated with an increase in fines.

V GWL - groundwater level
2N/A — not available

3 TOC - top of casing

* n/a - not applicable
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C3344
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C3104
nmmm:ﬁ
Log Data Report
Borehole Information;
Borehole: C3104 I Site: 216-B-38 Trench
Eooralnatn : ot reache te.
Nerth East Brill Date | TOG’ Elevation otal Depth (M) Type
N/AS n/a &01/01 n/a 259.6 Cabla Tool
Casing Information:
Outer ineice
Stickup Diameter Diameter Thickness Top Botiom
Casing Type (ft) {in.) {in.) {in) {ft) {ft)
CS threaded steel pipe 5in. 10.75 9,25 0.75 0 58
CS threaded stee| pipe 17 in. 8.375 7.825 0.5 0 111
CS threaded steel pipe 26.5 6.687 5.6785 0.5 0 259.6

Borehole Notes:

Ground surface is a gravel pad 1.5 to 2.0 ft thick.
This borehole is located 5.0 ft west of the “push™ borehole C3340.

Logging Eq nipment Information:

Cogging Systen: Gamma o8 ¥ TyEo:M)
| Calibration Date: 9/00 Calibration Reference: GJO-2001-245-TAR
| 0gging Procedure: 1.8.5

Logging System: RLS 1 1! Type:  Moisture

Callbration Date: 50T Calibration Reference: RLSMOD.0

1 Logglng Procedurs: NAC-HGLE T.8.5
Logging System: Gamma 1C Typc: ARLS
alibration Date: allbration fence: -244-TAR
| Loggtng Procedure: MAC-HGLE 765
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Spectral Gamma Logging System (SGLS) Log Run Information:

og Run 1 2 3 4/Repeat 5
Date 8/06/01 8/06/01 B/0BION 8/06/01 8/107IN
Logging Engineer | Musial Musial Musial Musial Musial/Kos
Start Depth (ft) [¢] 18.5 42 53 58
Finish Depth (i) 18 41.5 56.5 59 111.5
Count Time (sec) | 200 30 200 200 200
Live/Real R R R R R
Shisld N N N N N
MSA Interval (ft) 0.5 0.5 0.5 1.0 0.5
ft/min na n/a n/a n/a n/a
Pre-Verification BOO029CAB BOO029CAB BOO0Z29CAB BOOO29CAB BOOO30CAB

tart File BO02o000 B0020037 B0029084 B0020120 BOO30000
Finish File BQ029036 B0029083 BG029119 B0029132 BOO30107
Post-Verification BO002OCAA BOODZOCAA BO0029CAA BO0029CAA BOCOIDCAA
Log Run 6/Repeat 7 8 ] 10/Repeat
Date 8/07/01 8/10/01 8/10/01 8/11/01 B/11i1
Logging Engineer | Musial Musial Pearson Musial Musia!
Start h 108 110 173.0 219.5 115

inish Depth { 111.0 174 222.0 260 130
Count Time (sec) 200 200 200 100 100
Live/Real R R R R R
Shield N N N N N
MSA Interval (ff) 05 05 05 05 0.5

min na n/a n/a nia n‘a
Pre-Verification BOOO3OCAB BOOO32CAB BOCO32CAB B0O0033CAB BOOO33CAB
Stan File BOO30108 BO032000 B0032129 BO033000 B0033082
Finish File BO030118 Bh032128 B0032227 BO0 33081 BO033112
Post-Verfication BO0030CAA BOO032CAA BO00O32CAA BOOD3IICAA BO0033CAA

Neutron Moisture Logging System ( NMLS) Log Run Information:

Log Run 1 2/Repeat 3 4/Repeat
ate 8/07101 81071 8/11/01 811101
Logging Engineer | MusialKos Musial/Kos Musial Musial
Stant Depth (1) 58.0 105 110 230
[ Finish Depth (ft) 111.25 110 260 245
ount Time (sec) | nfa n/a nfa nfa
Live/Real na n/a n/a n/a
Shield N N N N
"MSA Tnterval (1) 0.25 0.25 0.25 0.25
ft/mmin 1.0 1.0 1.0 1.0
Pre-Ventication CO0SCAB COOQUCARB CO010CAB CO010CAB
Start File C009000 C009214 C0010000 CO010601
Finish File cQ08213 C009234 C0010800 C00106861
Post-VerTication CO0OCAA COOOCAA COO10CAA COOT0CAA
Page 2
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High Rate Logging System (IIRLS) Log Run Information:

Log Run 1 2/Repeat
Date 8/16/01 8/16/01
Logging Eng_ilEer Spatz Spatz
Start Depth (ft) 12.0 25.0
Finish Depth (ft) 47.0 20.0
Count Time (sec} [ 200 n/a
Live/Real R nfa

Shield N N

MSA Interval (ft) 0.5 Q.25
f/min nfa nfa
Pre-Verification DO03CAB DO03CAB
Start File D003000 D003071
Finish File DO03070 D003081
Post-Verfication | DOD3CAA DOO3CAA

Logging Operation Notes:

Spectral gamma data were collected in three surveys, one in each casing string as the borehole was
advanced. The final SGLS survey was conducted on August 11, 2001.

SGLS log depths are relative to ground level, During logging run 3, a fine gain adjustment ccenrred at file
B0029089 (45 fi). During logging run 4, a fine gain adjustment oceurred at file B0029120 (53 ft). During
logging run 8, fine gain adjustments occurred at files B0032111 (165.5 ft) and BO032125 (172.5 ft). SGLS
surveys conducted on 8/11/01 (log runs 9 and 10) were erroneously conducted at an acquisition rate of 100
seconds real time.

Neutron moisture logs were run on 8/07/01 and 8/11/01 using the RLS 1 through one string of drill pipe.
Log depths are relative to ground level. The neutron moisture tool was run centralized.

Two strings of casing were removed from the borehole prior to running the HRLS, High rate logging was
not performed in this casing string when it was initially installed because the inside of this casing string has
the potential for internal contamination. The HRLS tool was covered with a plastic bag, because this
borehole has a potential for internal contamination. The outside temperature was extremely hot (>100°F)
during logging, which appears to have caused some minor gain drift during the pre-run verification and

spectra collected early in the log run. Fine-gain amplifier adjustment after files: DO0O3003 at 13 ft; D003008
at 16 ft; DO03013 at 18.5 ft; DO03048 at 36 ft.

Analysis Notes:

[__Analyst: [ Sobozyk | Date: | 08/22/01 | Reference: | MACVZCP 1.79, Rev.2 |

Pre-run and post-run verification spectra for the SGLS were evaluated, All ofthe pre-survey verification
spectra were within the control limits. The post-survey verification spectrum for logging run 1 (file
BO0030CAA) was the only post-survey verification spectrum that was outside of the control limits. The
full width half maximnm (FWHM) for the 1461-keV peak and the 2614-keV peak were above the upper
control limits for this post-run verification spectra. Examinations of spectra indicate that the detector
appears to have functioned normally during the log run. Individual spectra were processed in batch mode
using APTEC SUPERVISOR to identify individual energy peaks and determine count rates.
Concentrations were calculated with EXCEL. Corrections were applied for a casing thickness of 0.75
inches from the surface to 58 ft and for a casing thickness of 0.50 inch from 58 to 260 ft. A correction for
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water in the borehole was necessary, Dead time corrections were necessary in portions of the borehole
above 47 ft. The hole was open at the end of each drill siring at 58, 111, and 259.6 ft, and the change in
drill strings i apparent in the logs as a slight increase at the end of the drill string and a decrease at the
beginning of the log run while in double casing.

The first and second reruns of the SGLS show good repeatability. On the third rerun of the SGLS, data
collected using a 100-second count time (rerun) compares well with data collected using a 200-second
count time (original log run) except on the YK curve at 122.5, 124, 126.5, 127, and 129.5 fi. These
discrepancies may be related to the shorter counting time used on the repeat log.

The High Rate Logging System (HRLS) was run in the interval from 12 to 47 ft. Data were collected in the
interval of the SGLS high dead time (> 40%) and indicates that ™*'Cs reaches activities of about 100,000
pCi/g between 18 and 35 ft. This high rate zone contains activities of 137Cg that are beyond the operating
range of the SGLS. At lower activities of 1375, there is good agreement between the SGLS and HRLS in
the interval between 42 and 47 ft.

Moisture calibration models at Hanford for 6-inch-diameter casing with 1/2-inch thickness have not been
established; however, calibration models have been established for 8-inch-diameter casing with 0.322-inch
thickness and 6-inch-diameter casing with 0.28 inch thickness. A casing thickness correction (relative to 8
inch) casing can be estimated. Thus, the neutron log was processed for the portion of the hole with 6-inch
casing to estimate volumetric moisture content with the established 6-inch hole-size correction and the
0.50-inch casing thickness for 8inch diameter casing. A casing correction factor of 1.2 was applied to
account for casing thickness, Neutron data are also presented as gross counts. In general, an increase in
neutron count is indicative of an increase in moisture content.

The first rerun of the neutron-moisture tool shows good repeatability. On the second rerun of the neutron-
moisture tool, the rerun appears to read about 10 cps higher on the rerun than the original run.

Log Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (4ng
BITy 2205 and associated decay progeny), and man-made radicnuclides. For each radionuclide, the energy
value of the spectral peak used for quantification is indicated. Unless otherwise noted, all radicnuclides are
plotted in picocuries per gram (pCi/g). The open circles indicate the minimum detectable activity (MDA)
for each radionuclide. Error bars on each plot represent error associated with counting statistics only and
does not include errors associated with the inverse efficiency function, dead time correction, or casing and
water corrections. These errors are discussed in the calibration report. Total gamma is plotted at both linear
and logarithmic scales. The linear scale shows subtle variation in low count rate intervals while the log
scale shows the high count rate intervals. A combination plot is also included to facilitate correlation. A
neutron moisture log of volime percent moisture is also shown on the combination plot.

Results and Interpretations:

The man-made radionuclides *7Cs and ®Co were detected in this borehole. The high gamma activity
between 13 and 45 ft is attributed to >’Cs activities greater than 1,000 pCifg. High rate logging indicates
that ®"Cs reaches activities of about 100,000 pCi/g between 18 and 35 ft. In addition, 6% was observed in
the intervals from 44 ft through 71.5 ft and at 115 ft at about 0.1 pCi/g. %0 may also be present higher in
the borehole but was not observed due to the high recorded dead time dus to the high levels of B1cs
activity. Deeper in the borehole, 1375 activity was observed at 217.5 ft with a measured 13705 activity of
about 0.2 pCi/g.

Other then the zones containing man-made radionuclides, the changes in gross gamma counts depend
primarily upon changes in 401 4 ctivities. There is an increase in **K from about 14 pCi/g above 12 ft to
about 19 pCi/g below 43 ft. This increase in apparent 40K activity occurred within the interval of high dead
time, which was due to high 13705 activity., The increase in gross gamma counts from 130 to 145 cps ata
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log depth of 217 through 220 ft corresponds to an increase in gross neutron counts per second. s was
detected within this zone at 217.5 ft with an activity of 0.2 pCi/g. Below 220 ft, gross gamma counts
average about 25 cps less then that measured above 215 ft.

The elevated nentron counts per second that aceur at about 115 ft and 219 fi correspond with intervals of
man-made radionuclides. At 115 ft, °°Co was detected at 0.1 pCi/g. 137Cs was detected at 217.5 fi. The
natural radionuclides do not show any apparent changes in these intervals. The elevated neutron count rate
at 109 through 111 ft is probably related to the bottom of the second casing string,

! GWL — groundwater level
2 TQC - top of casing
® N/A — not available

4 n/a — not applicable
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C3104
Natural Gamma Logs

%0 (1764 keV) “2Th (2614 keV)
TR

l']l;(giu,n!w | LA
| .

10 =] i U
20
30
40
50 —;—:———'—— :
60 4~
70 h e
80 |-
00 -
100 |- 100
sy VI t1o
= L4 =
S oL U L 120 @
£ 130 130 £
) L el B )
8 o 140 9
160 —fr —————— e | e 150
160 fi 160
170 1— —————— 170
180 3‘;— : 180
190 * 190
200 — 200
210 —F 210
220 |t 220
230 > 230
240 —t : : - 240
250 -f1—+ L. e -
- T ‘ e ﬂ?%ﬁﬂ:l?lll T - j | 965
O 5 10 156 20 25 00 05 10 1.5 20 00 05 10 15 20
pCilg pCilg pCilg
B Dead Time > 40% MDA

Borehole Summary Report (C3103, C3104, C3340 1o C3344), 200-TW-2 OU
April 2002 B-49



BHI-01607
Rev. 0

%2Th (2614 keV)

C3104
Natural Gamma Logs
28U (1764 keV)

Appendix B — Borehole Geophysical Logging Reports

(198) yideQ

B-50

15 20

1.0
pCi/g

0.5

0.0

0.0 ad 10W15 20

pCi/g

K (1461 keV)

10 15 20 25
pCi/g

5

0

o =) = (=] =] = o o o =) < ) =] =] o (=] o
D © ~ @© & < — ™~ @ < D © ~ @ o =] —
— — = = — o o™~ (o] o™~ o o o™ o ™~ o (a2 {ep]
| | | | | | ! | | , | | |
- I T | | I | I | I | | ] I I | ] | | | ] | T =
= | , | | | [ , , | ! | =
eS| ISR | ST | | e | S (WS | S || "SI | — | Mool all oo | =
- | | | | | | I I | —
= | | , | | [ I | I | 5]
e b e ol ol e T e ] ASLT esiy | S | SOST a4 .l
= | ] | | =
= | | =
Jull , |
= 7 —
= |
“ |
N i =
| =
s s o]
hzes J
I | I I I | | | [ | | I T | T | I i1
: = | I | =
= et ——frll——— — ——— +—— —+ —— — - —— — - —— — e —_—————— =
| [ | —
IIIII ' St | O et | PR || e
| | ] | |
| | | | |
=1 [ I e RS EESS S S e [ |
i | | | | | | [ | [ , =1
——— - —— } b e = e o — e ——— | e e
e | | | | | [ | J | | -
i | | | | l H ! | . foora] | | - , Il
[ | 1 ] I i , [ |
o (s (=] £ (=] [an] o o o o (= =] o (=] (=] [=} o
@D © ~ © o] =] — ~ ® = fres © ~ @ > =1 —
~ = — — = o™ ™~ o™ (o] ™ ™~ o™~ o™~ o~ ™ (1] (4]

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU

April 2002



Appendix B — Borehole Geophysical Logging Reports

BHI-01607
Rev. 0

C3104
Total Gamma & Dead Time
Total y Dead Time
0 e 0
10 10
20 = 1 20
30 — 30
40 i 40
50 et 50
I
e e S s o 60
70 -t Lo 70
80 ————————— K~ 80
— | | | —
B0 [~ e 90
100 ————f————-{ " —— e 100
110 —'-**—-i-— L —i— ————— 110 _
g 120 -t Lo 120 3
c 130 ————#— —i ————— i— ————— 130 ¢
- | =
B 140 [————t— i f—— et 140 @
0 - | | | - ]
150 |————t-Sg—d————— e 150
160 [————1——tpt———— =l 160
L e ! | 170
180 ————L g e T ': t—t—1- 180
190 ————1 & ————— - A ol 190
= | | | == | I &l N
200: ===kl -——1 bt 200
— — | { | [ ‘ F —4
el el | T | ) I N SR A | 1 I
210 — } l lf_ ] =T T B e 1 210
220 ————joe——0p —— e R F=r-T—7—1 220
230 |——%< | —| S Dead Time >40% | . . 230
e : —e— cps (log scale) - [ [ \ | | \ =
240 ——3 17— —— cps (linearscale) |- = :——]1* - f*:*ﬁ**: - —~-}-—+— 1 240
I T T = | J I i
o e |
260 - | | ] A A A N ) T T T r_l 260
100 125 150 175 200 0 10 20 30 40 50 60 71;) 80 90 100
P 1 O 0 I 1 N 0 A 1 111 Percent Dead Time
10° 107 10° 10¢
cps

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU

April 2002

B-51



BHI-01607

Rev. 0

Appendix B — Borehole Geophysical Logging Reports

C3104
First Rerun Section of Spectral Gamma Logs
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C3104
Second Rerun Section of Spectral Gamma Logs
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C3104
Third Rerun Section of Spectral Gamma Logs
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Gross Neutron & Volumetric Moisture
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Mmocles-ofs
Log Data Report
Borchole Information:
[ Borehole . C-3103 ] She. 216-B-7A CNb
oordinates (Plant M): n/a“ GWL Date; n/a
North East Drill Date TOC® Elevation | Total Depth (ﬂi Type
137385.743 573803.238 09/01 199.048 219.0 cable tool
Casing Information:
Outer Inside
Diameter Diameter Thickness
Casing Type Stickup (ft) (ln.!! in.) {in.) Top (ft) Bottom (i)
Steel Ztlslreaded) 1.0 6. 825 0.5 0 o5
Steel (threaded) 07 11.75 10.75 0.5 1] 50.75
Steel (threaded) 14 B.75 1.75 0.5 0 1305
Steel (threaded) 35 6.625 5.625 0.5 0 218.0

Borehole Notes:

The casing depth information provided above is derived from personal communication with the Bechtel
Hanford Incorporated site representative. The casing size information is derived fromcaliper
measurements collected in the field by MACTEC-ERS personnel Logging measurements are referenced
to groundsurface. The original &-in. casing in place from 0 to 56.5 ft was removed and replaced with the
11-in. casing from 0 to 50.75 ft. Drilling was stopped at about 220 ft where perched groundwater was
encountered.

ogging E ion:

Logging System: Gamma 1C _ [ Type: HRLS
_m ration Date: 7 Calibration Reference: GJO-2001-244-TAR
[ Cogging Frocedurs: __ MACHGLE 1.65

ent

Gamma 10

SGLS (35%)
i : -243-
[ Cogging Procedure: MAC-AGLE 1.65

Gamma 2A

i Logg ng Procedure:
Logging System: _ Gamma 25 T Typs:  SGLS (35%)
c-IiEnuon Date:  09/00 Calibration Refarence: 0-2001-245-TAR
| Logging Procedure: - 1.6.5
Page 1
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Legging System: Gamma 2E | Typo: NMLS

alibration Date: alibration Reference:

GJO-2001-247-TAR

Logging Procedure: MAG-HGLP 1.6.5

Logging System: RLS5-1 | Type: Moisture

Calibration Date:  07/01 Calibration Reference:

Spectral Gamma Logging System (SGLS) Log Run Information:

_1539 Run 1 3 4 {Repeat) 5

ate 08/29/01 0B/29/1 08/289/01 08/29/01 09/24/01
Logging Engineer | Spatz Spatz Spatz Spatz Spatz
Starl Depih 20 19.0 36.5 55.0 54 0
Finish Depth 18.5 B.0 55.5 49.0 130.5
Count Time (sec) 200 30 200 200 200
Live/Real R R R R R
Shield (Y/N) N N N N N
MSA Interval (ft) 0.5 0.5 0.5 0.5 0.5

ft/min n/'a n/a na n/a nfa
Pre-Vercation BO041CAB BOO41CAB BOO41CAB BO041CAB BOOS/CAB

tar File BOD42000 BO042034 80042069 B004Z108 80057000
Finish File B0042033 B0042088 B0042107 B0O042120 BO057153
Post-Verification BOO42CAA BOO42CAA BOO42CAA BO042CAA BOOS7CAA
og Run 6 (Repeat) 7 B epeat)

Date 09/24/01 09/27/01 09/27/01 08/27/101
Logging Engineer | Spatz Spatz Spatz Spatz
Start Depth 130.5 1249.0 147.0 218.5
Finish Depth 122.5 148.0 2185 200.5
Count Time {sec) | 200 200 200 200
Live/Real R R R ]
Shisld (Y/N) N N N N
MSA Interval {ft) 0.5 0.5 05 0.5
ft/min na n/a na na
Pre-Verification BO05/CAB ADOOICAB ADDDSCAB ADDOSCAB
Start File BOO57154 ADDO3000 AQ003039 ADDD3183
Finish File BOO57170 AD003038 A0D03182 AD003201

T ost-Verfication BOOS/CAA ADODICAA ACUD3CAA ADODICAA

High Rate Logging System (HRLS) L.og Run Information:

Log Run 10 11 (Repeat) 12
Date 08/30/01 08730107 DE/30/01
Logging Engineer | Musial Musial Musial
Start Depth 17.5 3/.0 24.0

inish Depth 370 33.0 22.0

ount Time (s8¢) 300 300 1200
Live/Real R R R
Shield (Y/N) N N N
MSA Interval (it} 0.5 0.5 1.0
ft/min na n/a n‘a
Pre-Veriication 0004 CAB DO004CAB DOOC4CAB
Start File DQ004000 D0004040 00004049
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l.og Run 10 11 (Repeat) 12
Finish File DO004039 DO00404E DO004A05T
Fost-Verfication DOCOACAA DODGACAA DOODACAA

Neutron Moisture Logging System (NMLS) Log Run Information:

| Log Run 13 14 (Repeat) 15 18 (Repeat)
Date 08/29/01 0BI29/07 09/24/01 09/24/01
Logging Engineer | Spatz Spatz Spatz Spatz
Start Depth 35 55,25 54.0 130.5
Finish Depth 55.55 4973 130.5 122.5
Count Time (sec} nfa n/a 15 15
Live/Real na na L L
Shiel (/M) N N N N

| MSA Tnierval (it) a a 0.25 0.25
ft/min 1.0 1.0 n/a na
Pre-Verification CO013CAB CO013CAB CO018CAB CO018CAR
Start File C0013000 0013213 C0018000 C0018307
Finish File Ccoo13212 C0013235 C0018306 C0018339
Post-Verfication CO013CAA CO013CAA CO018CAA CO018CAA

Radionuclide Logging System S) Moisture Log Run Information:

Log Run 17 18 (Repeat)
Date 08727101 09727101
Logging Engineer | Spatz Spatz

Start Depth 128.0 219.0
Finish Depth 219.0 210.0
Count Time (sec¢) na nfa
Live/Real n/a n/a

Shield (Y/N) N N

MSA Interval (ft) n/a n/a

ft/min 1.0 1.0
Pre-Verification CO0192CAB CO192CAB
Star File C0192000 C0192365
Finish File CO182364 C0192401
Posi-verfication CO192CAA COT92CAA

Logging Operation Notes:

SGLS, HRLS, NMLS, and RLS logging were performed in this borehole between Augustand September
2001 on three separate days. The logging occurred inside three different casing configurations as the
borshole was drilled. A longer count time (200 sec) than usual (100 sec) was required with the SGLS
because of the relatively thick casing and to possibly detect plutonium that was thought to exist in the area.
The HRLS was utilized to collect data in a high gamma flux zone between 17.5 and 37 ft where high SGLS
dead times were encountered. In addition, test spectra were collected with the HRLS between 22 and 24 ft
using a 1,200 second counting time. Because the HRLS planar detector is more sensitive to lower energy
gamma photons than high-energy photons, it was believed low-yield plutonium-239 (23 9Pu) energy peaks
between about 59 and 414 keV might be observed in the spectra. Neutron moisture log data were also
collected in this borehole. Data repeat sections for each logging system were collected to measure the
systems’ performance.

Page 3
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Analysis Notes:

[ Analyst: | Henwood | Date: [ 10/16/01 | Reference: | MACVZCP 1.7.9Rev, 2 |

Pre-run and post-run verifications of the logging tools were performed for each day’s log event.
Acceptance criteria were met for the SGLS and HRLS. The post-verification spectra were used for the
energy and resolution calibration for the data processing.

Verification measurements were also collected for the NMLS and RLS moisture systems. Acceptance
criteria have not yet been established for the logging systems. However, the pre- and post-run total count
rate measurements agree within about 5%, suggesting the logging systems were operating properly during
data collection.

Each spectrum collected during a log run was processed in batch mode using APTEC SUPERVISOR to
identify individual energy peaks and determine count rates. Concentrations were calculated with EXCEL
using an efficiency function and corrections for casing as appropriate. Dead time corrections are applied to
log data, including the total gamma data, where the dead time is in excess of 10 percent. In zones of high
dead time (> 40%) gross count rates and radionuclide concentrations are not considered reliable, and may
be significantly hi%her than the reported values. The HRLS is utilized when high dead times are
encountered. The “'*Bi peak at 1764 keV was used to determine the naturally ocourring %U concentrations
rather than the 2 Bi peak at 609 keV. The 609-keV energy peak cannot be distinguished as a result of
interference from the '*"Cs peak at 662 keV in higher concentration zones.

For the neutron moisture logs, calibration functions are available for 6-in. and 8-in.-diameter boreholes
with conventional ASTM schedule 40 steel casing. The calibration function converts total neutron count
rate to volume percent moisture content. Neutron moisture data from the interval between 54 and 130.5 ft
were analyzed using the calibration function for an 8 in. borehole, Neutron moisture data from the
intervak between 3.5 and 55.5 ft and 128 and 219 ft were analyzed using the calibration fanction for a 6-in.
borehole. A correction factor developed from data provided by Meisner, Price, and Randall (WHC-SD-
EN-TI-306) was applied to the data in the 8-in. interval to account for the 0.5-in, casing thickness. This
factor increased the calculated moisture content by approximately 17 percent. No such correction factor
was available for a 6-in. borehole; therefore, the same correction factor was also applied over depth
intervals where a 6-in., 0.5 in-thick casing was present.

Repeat log plots at selected depth intervals for spectral gamma concentrations and neutron moisture
measurements were evaluated. The spectral gamma plots indicate good agreement between successive log
runs, demonstrating repeatability in both depth and concentration measurement. The moisture plots also
indicate good agreement for log data collected within the same casing configuration. Repeatability of
calculated volumetric moisture content is not good in depth intervals where log data were collected in
different sized casings (e.g., see moisture repeat section from 50 to 55 fi). Asnoted above, the correction
applied to the 6-in. casing is the same as that applied to the 8-in. casing even though a correction for 6-in.
casing has not been experimentally derived. It appears this casing thickness correction causes an
overestimation of the volumetric moisture in 6-in. boreholes, particularly where the moisture content is less
than 5 percent by volume; calibration data are not collected for curve fitting between zero and 5 percent
moisture.

Log Plot Notes:

Separate log plots are provided for the man-made radionuclides (*"Ce and **Eu), naturally occurring
radionuclides ('wK, 32T, B3 [KUT)), a conbination of man-made, KUT, total gamma and meisture, total
gamma plotted with dead time, and repeat section plots for spectral gamma and moisture measurements.
For each radionuclide, the energy value of the spectral peak used for quantification is indicated. Unless
otherwise noted, all radionuclides are plotted in picocuries per gram (pCi/g). The open circles indicate the
minimum detectable level (MDL) for each radionuclide. Error bars on each plot represent error associated
with counting statistics only and do not include errors associated with the inverse efficiency function, dead
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time correction, casing corrections, or water corrections. These crrors are discussed in the calibration
report.

Results and Interpretations:

The man-made radionuclides detecte in this borehole were *’Cs and "' Eu. '*'Cs is detected continuously
from near the ground surface to about 56 ft in depth with the highest concentration of about 300,000 pCi/g
measured at about 23 ft. >*Eu is detected between 16 and 18 ft and probably exists at some depth intervals
within the high rate zone between 18 and 27 ft. The HRLS detector is less efficient than the SGLS in
detecting higher energy peaks such as the 1274-keV %40 peak, No other men-made radionuclide was
detected in this borehole, including %*°Pu, for which longer counting times were employed to enhance the
possibility of detection.

SGLS measurements were collected between 54 and 55.5 ft in both log run 3 and log run 5 (see man-made
radionuclide plot). A 6-in. casing was in place at this depth interval during log run 3. When log data were
collected during log run 5, the original 6-in. casing had been removed and an 8-in. casing existed in the
depth interval The calculated 7 concentrations from log run 5 were much lower than in log run 3. The
discrepancy in concentrations between the two log runs suggests contaminated material had been dragged
down from the high-rate mterval to lower depths during the drilling process or the original casing was
contaminated. Once the casing was removed and the borehole was drilled to a larger diameter, the tfo™
concentrations measured about 1 pCifg. Most of the (s contamination measured during log run 3 below
about 43 ft is likely the result of borehole contamination.

The KUT logs do not delineate any definitive lithologic units. Changes in the K concentrations from
about 12 pCi/g at about 13 ft to about 17 gCi/g near 37 ft suggest a lithologic change occurs in the high rate
interval. A thin bed with relatively high “>Th concentrations occurs at about 107 ft and may be useful to
correlate in nearby boreholes.

Relatively higher moisture content appears to exist in the interval from 18 to 37 ft. The highest moisture
content occurs at 20 ft in depth, just above the depth where the highest 37(g concentrations were measured.
An interval between about 80 and 100 fi indicates slightly higher moisture that corresponds with finer
grained soil as indicated by slightly higher concentrations of **°K and ®2Th. The remainder of the borehole
exhibits consistent moisture content in the soils. The moisture content is increasing near the bottom of the
borehole and the final data point at 218 ft indicates the detector is in close proximity to groundwater but has
not fully entered the saturated interval.

' GWL — groundwater level
2 n/a — not applicable
* toc- top of casing
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C-3103
Man-Made Radionuclide Concentrations
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C-3103
Natural Gamma Logs
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C-3103
Natural Gamma Logs
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C-3103
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085931
Environmental Job No. 22192
Restoratl Rc Do s Reguived: NO
Rovoretion | Team =,
» ou:
Interoffice Memorandum mo
Subjeet Code: 8250
To: C. Cearlock/H9-0 DATE:  January 30, 2001 ‘\ o
NE
COPIES: M. E. Todd H9-03 mom: T, H. Mitchel/K. A.&gstrom
L. A, Dietz H0-20 Design and Geoscience

C. D. Wittreich H9-03 H9-02/372-9690/372-9591
Document and Info Services HO-09 .

susect:  RESULTS OF THE GEOPHYSICAL INVESTIGATIONS AT THE 216-T-26 CRIB,
216-B-7A CRIB AND THE 216-B-38 TRENCH AND ASSOCIATED BURIAL
GROUND.

Geophysical investigations were conducted at three waste sites in the 200 Areas, the 216-T-26 Crib in
200 West and the 216-B-7A Crib and 216-B-38 Trench in 200 East. Ground Penetrating Radar and
Electromagnetic Induction were the geophysical methods used for the investigations.

Attached are the results from the three investigations. If there are any questions contact Tom Mitchell
at 372-9691 or Kevin Bergstrom at 372-9591.

KAB:mre

Attachment: Investigation Results

H:\Coy. Michell\ERCAERC IOMS:2 [6-HOM.doc:

Bechtel Hanford, Inc. - CH2M Hill Hanford, Inc. - Thermo Hanford, Inc.
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GEOPHYSICAL SITE INVESTIGATION SUMMARY FORM

Site: 216-B-38 trench Document Number: IOM#085931 Date: 1/2001
Sponsor/Contact:  Mary Todd, Chris Cearlock Phone:  372-9631 - ]
Location: 200 East Area, North side of 241-B Tank Farm, East side of Baltimore Ave.

Objectives: To confirm location of trench.

Investigators
Name:  Tom Mitchell Company CHI
Phone:  372-9690 E-Mail - Thmitchef@bhi-erc.com
Name:  Kevin Bergstrom Company CHI )
Phone: ~ 372-9591 E-Mail Kabergstedbhi-erc.com

Site Description

Cultural Resource Setting: NA
Terrain: Gently slopes from south to north
Vegetation:  Bunch grass used 10 stabilize cover over burial ground.

Soil/sediments/rock type:  Fill material, gravel, sand and silt at surface. Subsurface unknown

Anticipated Bedrock: Depth: None Type: NA
| Hydro properties*:  Soil was dry during data collection

Obstacles**; None

Site Limitations: None

Overall assessment of site for geophysical investigations:  Soil showed minimat lateral variations/character across site
thus limiting the effectiveness of GPR.

Equipment

Type/Model:  Ground Penetrating Radar GSS1 SIR10A systern, 300 Mhz antenna model 3105 pulled by ATV
EMI: EM-31 Geonics ground conductivity meter.

Data Format: Disk Tape [] Hardcopy [X]

Data Collection/Processing Parameters

Survey Parameters/Grid:  Data collected in three segments. The initial segment was a {0 x 10-ft grid over an area 350 feet
long (east-west) by B0 feet wide (north-south). The survey was expanded to include two long
north-south segments, 660 feet long by 80 feet wide. GPR data were collected along north-south
profiles spaced 10 feet apart {i.e. perpendicular to the trenches). EMI data were also collected
along north-south profiles spaced 10 feet apart with data recorded at 5 foot intervais.

Equipment Settings: Data collected in continuous mode with 2x stacking of scans. 108 ns data recording window.
Filters and gains were set in the field to match local soil conditions. Both in-phase and
quadrature EMI data were collected with the boom parallel to the profiles at ~ 3 feet above the

ground.

Summary of Results (Data quality, types of information, etc.)

The GPR data suggests that there are at least seven trenches across the site. In addition several linears {i.. suspect pipes) were
detected across the site. [t is not clear if the linears area associated with the trenches. The proposed sample locations appear to
be within trench 216-B-38.

Lessons Learned (None)

*water table, moisture, etc;
** racks, trees, buildings, etc.

Note: To use the check box electronically - double click on box and change default value to checked.

BHI-EE-259 (0%/29/2000)
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GEOPHYSICAL SITE lNVESTlGATION SUMMARY FORM

Site: 216-B-7A Crib Document Number:  IOM#085931 Date:  1/2001
Sponsor/Contact:  Mary 10dd, Chris Cearlock “Phoner  372-9631 T
Location: 200 East Area, North side of 241-B Tank Farm, East side of Balimote Ave.

Objectives: To confirm location of crib and locate associated underground piping.

Investigators
Name: Tom Mitchell Company CHJ
Phone:  372-96%0 E-Mail Thmitche/@bhi-erc.com
Name:  Kevin Bergstrom Company CHI ~
Phone:  372-9591 E-Mail Kaberesi@bhi-erc.com
Site Description

Cultural Resource Setting: NA
Terrain: Slopes from north to south from N130 to NTOO with ~ 10-ft of relief. Fiat between N130 to N200

Vegetation: None
Soil/sediments/rock type:  Fill material, gravel and cobbles at surface. Subsurface unknown

Anticipated Bedrock: Depth: None Type: NA

Hydro properties*:  Soil was dry during data collection
Obstacles**: CA (contamination area between N100 and perimeter fence at N90.
Site Limitations: None

Overall assessment of site for geophysical investigations:  GPR did not penetrate deep enough to locate and map crib and
: ‘ associated piping.

Equipment

Type/Model:  Ground Penetrating Radar GSSI SIR10A system, 200 Mhz antennat model 5106
_EMI: EM-31 Geonics ground conductivity meter.

Data Format: Disk [ Tape [] Hardeopy [

Data Collection/Processing Parameters

Survey Parameters/Grid: 5 x 5-ft grid over a 100 x 100-ft area. GPR data were collected along profiles spaced 5 feet apant
in both the north-south and east-west direction. EMI data were collected along north-south :
profiles spaced 5 feet apart with data recorded at 5 foot intervals.

Equipment Settings: GPR data collected in continucus mode with 2x stacking of scans. 150 ns data recording
window. Filters and gains were set in the field to match jocal soil conditions. GSSI RADAN
software used for post processing, with no improvement in locating features of interest,

Both in-phase and quadrature EMI data were collected with the boom parallel to the profiles at ~

3 feet above the ground.

- Summary of Results (Data quality, types of information, etc.)

The cribs and piping were not located. An anomalous zone was detected with both the EMI and GPR data to the west of the
anticipated location of the crib. None of the available historical drawing indicated the presence of a buried anthropogenic
feature in that area thus it is not clear what the source of the anomalous zone is. ]

Lessons Learned

Neither GPR and EMI were effective at locating 3 inch steel pipes at depth of ~16-ft. Thickness of fill material over original
land surface too deep to locate original excavation boundaries of crib.

*water table, moisture, ete:
** rocks, trees, buildings, ete.

Note: To use the check box electronically - double click on box and change default value to checked.
BHI-EE-259 (09/29/2000)
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GEOQPHYSICAL SITE INVESTIGATION SUMMARY FORM

Site:  216-1-26 Crib Document Number:  IOM#085931  Date: Jan. 2001
Sponsor/Contact:  Mary Todd (CHI) Phone:.  372-9631 - ]
Location: 200 West, East Side of Camden Rd across from TY Tank Farm

Objectives: _To locate and map the distribution piping within the crib and find a location within the crib for a borehole.

_ Investigators
Name:  Kevin Bergstrom Company CHI
Phone: ~ 372-9591 E-Mail Kabergst@bhi-erc.com
Name: Tom Mitchell Company CHI
Phone:  372-9690 E-Mail Thmitche@bhi-erc.com

Site Description

Cultural Resource Setting: NA

Terrain: Flat

Vegetation: _ Scattered bunch grass used to stabilize site.
Soil'sediments/rock type:  Sand, silt and cobbles (fill material)

Anticipated Bedrock: Depth: NA Type: NA
Hydro properties*:  Relatively moist
Obstacles**: Wells

Site Limitations: The antenna “bounced” around due to the bunch grass effecting data quality along some profiles.
Overall assessment of site for geophysical investigations:  GPR was effective down to ~14 feet. '

Equipment
Type/Model:  Ground Penetrating Radgr: GSS1 SIRI0A, 300 MHz antenna
Data Format: Disk [X] Tape [] Hardcopy

Data Collection/Processing Parameters
Survey Parameters/Grid: 5 x 5 ft grid over a 50 x 50 ft area

Equipment Settings: Data were stacked @ 2x; 108 ns window, gains and filters set in ficld to match soil conditions.

Summary of Results (Data quality, types of information, etc.)

The data were sufficient to locate and map the pipes within the crib with the aid of the drawings.

Lessons Learned

The drawings that were provided significantly enhanced the interpretation.

*water table, moisture, ete:
** rocks, trees, buildings, etc.

Note: To use the check box electronically - double click on box and change default value to checked.

BHI-EE-259 (09/29/2000)
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