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1.0 INTRODUCTION

This report summarizes the characterization activities 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 (BIlHl 2001e)

" 216-B-7A Crib, 216-T-26 Crib, and 216-B-38 Trench Criticality Evaluation,
0200X-CE-No002 (BIH 2001b)

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

" Site Specific Health and Safety Plan; 200-TW-1 & TW-2 Site Characterization,
0200X-SSHS-G003 (BHI 2001i)

" Radiological Work Permit, GW-136 (BIR 2001f)

" Radiological Work Permit, GW-138 (BiH 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 (BHl 12001a)

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

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

* Results of the Geophysical Investigations at the 216-T-26 Crib, 216-B-7A Crib, and the216-B-38 Trench and Associated Burial Ground (Bil 2001h).
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To promote efficient use of resources during the remedial investigation, 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 RI/ 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 include 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/fluoride 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 decontamination 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 to 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-rn (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 i (18 to 24 in.) of clean backfill.

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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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 in). 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
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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 to 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 to 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 cm]) 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:

* Bentonite - 222.5 to 3.3 ft (76.8 to 1.0 m) bgs
* Cement - 3.3 to 2.0 ft (1.0 to 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

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

" The physical property sample at 216-B-38 Trench in the Hanford formation/Plio-Pleistocene
unit (?). 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.

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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A surface sample was also collected from 0 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.

2.4 BOREHOLE GEOLOGICAL LOGGING

Drill 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.

2.5 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 2-4. 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 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number Package Source ID Depth Interval, Waste Description______ Date ft bgs

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 67-79 Soils
200E-01-0060 08/07/01 C3104 79-89 Soils

B frehoLe Summary Report (C31 ,
April 2002

C5104, C3340 to C3344), 200-TW-2 OU
2-12

Table 2-1. Summary of Drilling Activities.

Borehole Name/Well Number 216-B-38 216-B-7A Crib
Drilling 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 borehole casing boreholes 67.8 m (222.5 ft)
80.3 m (263.5 ft) -
cable tool boring

Static water level, bgs (date) 80.1 (236ft)n NA
_______________________________8/10/01 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: 573802.55 m

(1881467.13 ft) (1882554.30 ft)

Elevation of brass cap (NAVD88) 201.990 m 198.974 m
(662.70 ft) (652.81 ft)

Decommission/well completion date 9/13/01 10/01/01
Number of investigation-derived waste drums
generated 37 46

NA = not applicable
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number Package Source ID Depth Interval, Waste DescriptionDate 2t bgs WaE-st-e6 D8/e7/scrC3ip4t89i-

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 08/08/01 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 09/18/01 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 (paper, cloth)
200E-01-0081 08/27/01 C3103 48 - 56 Soil and MSW (paper, cloth)
200E-01-0082 08/27/01 C3103 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, clot)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 2--13
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number Package Source ID Depth Interval, Waste DescriptionDate ft bgs ________________

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 0-18.5 Soil and MSW

200E-01-0108 09/06/01 C3103 NA Bulk/pallet - metal well casing
5 ftx6 in. = 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 136-39 Soil and MSW (plastic)

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

200E-01-0098 09/20/01 C3103 46-51 Soil and MSW (plastic)

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

200E-01-01 14 09/18/01 C3103 NA Carbon steel (madrell, jar and drill
stem) 4 in. x 16 ft

200E-01-0115 09/19/01 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 C3103 66-80 Soils

200E-01-01 19 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 104.5- 114 Soils
200E-01-0123 09/24/01 C3103 114- 127 Soils
200E-01-0124 09/24/01 C3103 127- 137.5 Soils
200E-01-0125 09/25/01 C3103 4162- 182 Soils
200E-01-0126 09/25/01 C3103 182- 202 Soils

Borehole Summary Report (C3103,
April 2002

C3104, C3340 to C3344), 200-TW-2 OU
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-TW-2 Remedial Investigation. (4 Pages)

Drum Number Package r m Depth Interval, Waste DescriptionDate foreI t bgs Waste Description_______

200E-01-0127 09/25/01 C3103 137- 162 Soils
200E-01-0128 09/26/01 C3103 202-222.5 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

12 in. 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. x5 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 B 12CB7 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 B12C67 08/01/01 Metals, anions, radionuclides
9.5 12.0 B 12C68 08/02/01 Metals, anions, radionuclides
13.0 15.5 B12C63 08/02/01 Radionuclides
13.0 15.5 B12C63-A 08/02/01 Metals, anions
18.0 20.5 B 12C64 08/02/01 Radionuclides
18.0 20.5 B12C64-A 08/02/01 Metals, anions
22.5 25.0 B12DB8 08/03/01 Radionuclides
22.5 25.0 BI2DB8-A 08/03/01 Metals, anions
29.0 31.5 B12DB9 08/03/01 Radionuclides
29.0 31.5 B12DB9-A 08/03/01 Metals, anions

I I +
37.5

37.5

52.0
B12C88-A

1 t
Metals, anions

Metals, anions, radionuclides

2-15
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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 B 12C71 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 B 12C70 08/05/01 Metals, anions, radionuclides

37.5 40.0 B 12DCO 08/05/01 Radionuclides

37.5 40.0 B12DCO-A 08/05/01 Metals, anions

Equipment Blank

Metals, anions, VOA, semi-VOAs,
3.0 5.5 B12BW6 07/18/01 gross alpha, gross beta, radionuclides;

tied to B12C67
HEIS = Hanford Environmental
VOA = volatile organic analyte

Information System

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) j (ft bgs)

Physical Properties Samples

2.5 5.0 B 12BR7 08/22/01 Moisture content, particle size

97.5 100 B12BR8 09/21/01 Moisture content, particle size

219 221.5 B 12BR9 09/26/01 Moisture content, particle size

Soil Samples

0 0.5 B 12683 06/19/01 Chloro-herbicide

2.5 5.0 B 12MH5 08/22/01 Metals, anions, radionuclides

5.5 8.0 B12MH6 08/22/01 Metals, anions, radionuclides

10.0 12.5 B 12MH7 08/22/01 Metals, anions, radionuclides

12.5 15.0 B12MH4 08/23/01 Metals, anions, radionuclides

18.5 21.0 B 12C89 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 B12DCI-A 08/24/01 Metals, anions, radionuclides
25.0 27.5 B 12ML4 08/26/01 Radionuclides
25.0 27.5 B12MI4-A 08/26/01 Metals, anions
30.0 32.5 B12ML5 08/27/01 Radionuclides

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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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 32.5 B12ML5-A 08/27/01 Metals, anions

35.0 37.5 B12ML6 08/27/01 Radionuclides

35.0 37.5 BL2ML6-A 08/27/01 Metals, anions

48.0 50.5 B 12ML7 08/28/01 Metals, anions, radionuclides

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

97.5 100 B12MJO 09/21/01 Metals, anions, radionuclides

147.5 150 B12MJ 1 09/25/01 Metals, anions, semi-VOA, VOA, radionuclides

219 221.5 B12MJ2 09/26/01 Metals, anions, semi-VOA, VOA, radionuclides

Duplicate Sample

72.5 75.0 B12MH9 09/21/01 Metals, anions, semi-VOA, VOA, radionuclides;
I I I replicate of B 12MH5

Split Sample

48.0 50.5 B08/28/01 Metals, anions, radionuclides

Equipment Blank

264.0 265.5 B12DB4 08/10/01 Metals, anions, VOA, semi-VOA, radionuclides,
BD 08 0 Igross alpha, gross beta; tied to B12MH5

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

Sample Number Interval (ft) Date
7A-22.0' 22 08/24/01

7A-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
B 10034 140 09/25/01
B10035 150 09/25/01

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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Table 2-5. Summary of PNNL Samples. (2 Pages)

Sample Number Interval (ft) Date

B 10036 160 09/25/01

B 10037 168 09/25/01

B10038 170 09/25/01

B 10039 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 221.5 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

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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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 0 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 (?) 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.

Borehole Sunmary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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3.2 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, B12DB8, 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, B12ML4, B12ML5, and B12ML6 (18 to 37.5 ft [5.5 to 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 B12ML4, B12ML5, 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.

3.3 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 in). 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 in) bgs. From
17.5 to 28.5 ft (5.3 to 8.7 m) bgs, the concentrations decreased to the 20,000 to 100,000 pCi/g

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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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 (10.4 to 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 (1.4 to 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.

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

3.4 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.

3.5 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 RI. 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.

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

3.0-

9.5-1
13.0-1
18.0-2
22.5-2

29.0-3

37.5-4

Sample Intervals
(ft bgs)

5.5

2.0
5.5
20.5
5.0
1.5

.0.0

52.0-54.5

975-100.0 W

147.5-150,0 a

197.5-2000 -

261.0-263.5 1

Backfill

Hanford formation
Gravel Dominated
Sequence

Hanford
formation Sand
Dominated
Sequence

Early Palouse
Soil / P11k-
Pleistocene Unit

Crushed Basalt Gravel.
Sand, and Silty Sandy
Gravel (0-15)

Silty Sandy Gravel (15-26)

Sandy Gravel (26-30)

Sand

i Depth
(ft bgs)

10-

20

30-

40 -

50

60 -

70-

80-
go -
90 -

100

110-

120-

130-

140-

150

160-

170-

180 -

190

200-

210-

220-

230-

240

250-

260-

--

-- - - -

7 - "" ----
. - - --- -

-~ 3 ~

--- - - -
_

- _ _

-

-

BetalGamma
Field Screening Results

(counts per minute)
0 00E+00 2.OOE+05 400E+05

1 OCE+05 3 00E+05 055.00E+05

10

20 - -,10 - - -- -- --

20 - -- - -

30 - - - -

40 --

50 - - -

10 - -

110

120 -

130 -- ---

140

150 - - - -

160 - -

170 - -

190 - - -

200 -- -

210 - -

220 - - - -

230 - - - -

240 - - - -

250 - -

260 T

Gross Gamma
cps

1.E+01I 1.E+03 1E+05 1 E+07
1E+02 1 E+04 1E+06

L q --I

------

Neutron
Vol 1. water

0 I 15 20

pCi/g

001 1 100 10000 1000000
0.1 10 1000 100,000

- -

-- - - -

- - -

- -- -V

Borehole S uurmm Report 010, I C3 . C3 H1)4 C40 to C3344, 200TW-1 1!OU
April 200'2 3-5

Silty Sandy (110.5-117)

Slightly Silty Sandy (117-140)

CL

(D

Sand (140-195)

Slightly Silty Sand (195-217.5)

_Silty Sand (217-218.5)

Silty Sandy Gravel (218.5-2291

Sandy Gravel (229-250)

Silty Sandy Gravel (250-2635)

V 263.5,



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. Feld-Screening Data. (2 Pages)

Sample Depth Alpha Field Beta-Gamma Field el d Bul Formation
Number (ft bgs) Screening Screening Screening Density

C3103

B12MH5 2.5 -5.0 BG BG ND 2.01 g/cc Backfill

B12MH6 5.5-8.0 BG BG ND NA Backfill

B12MH7 10.0- 12.5 BG BG ND NA Backfill

B12MH4 12.5- 15.0 BG BG ND NA Backfill

B12C89 18.5-21.0 BG 3 nuenihrbeta ND NA Backfill
<0.5 intern gamma

- C 2Backfill/
B12DC1 22.5 -25.0 BG 1.5 irein/hr beta ND 2.06 glcc Hanford formation - gravel-

<0.5 mrem gamma dominated sequence

B 12MA4 25.0 -27.5 100 mrem 1500 rnrem/hr beta ND 1.88 g/cc Hanford formation - gravel-
20 mrem/hr gamma dominated sequence

B12ML5 30.0-32.5 100 irem 100 mrem/hr betaNA Hanford formation - gravel-
20 mrem/hr gamma Ndominated sequence

B 12ML6 35.0 - 37.5 20 mr 1 mrem/hr beta ND NA Hanford formation - sand-
<0.5 mrem/hr gamma dominated sequence

B312ML7 48.0 -50.5 BG BG ND NA Hanford formation - sand-
H12M7 480-505 HGHG N NA dominated sequence

B 12C91 48.0- 50.5 B G BG ND NA Hanford formation - sand-
dominated sequence

B12MH8 72.5-75.0 BG BGHanford formation - sand-
H~~~ 1M8 7.-750 GHG ND NA dominated sequence

B12MH9 72.5-75.0 BG BG DNA Hanford formation - sand-
H12M9 725 -7.0 H HGND NA dominated sequence

B12MJO 97.5- 100.0 BG BG ND 1.61 g/cc Hanford formation - sand-
dominated sequence

B12MJ1 147.5 - 150.0 BG BG ND NA Hanford formation - sand-
dominated sequence

B12MJ2 219.0 - 221.5 BG BG ND 1.56 g/cc Early Palouse soil
H12M2 21.0-21.5 G HGPio-Pleistocene unit

C3104

B12C67 3.0-5.5 BG BG 0.598 ppm 1.40 g/cc Backfill

B12C68 9.5- 12.0 BG BG ND NA Backfill

B12C63 14.5- 15.5 BG 5 mrem/hr ND NA Backfill

B 12C64 18.0-20.5 BG 6 mrem/hr beta Hanford formation - gravel-
8 mrem/hr gamma ND 1.98 gcc dominated sequence

B12DB8 22.5-25.0 BG 5 mrem/hr ND NA Hanford formation- gravel-

B 2 D B 9 _ 4 . - .B3 m eNN A dom inated sequence
BH12D319 14.5- 15.5 HG 1 3 inter/hr ND NA Backfill

Borehole Summary Report (C3103,
April 2002
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Table 3-1. Field-Screening Data. (2 Pages)

Sample Depth Alpha Field Beta-Gamma Field Mercury Blk Fo tion
Number (ft bgs) ~Field Bl omto

Number (ft bgs) Screening Screening Screening Density

Hanford formation - sand-
B12DCO 37.5 -40.0 HG BG ND NA dominated sequence

B12C88 37.5-40.0 BG BG NDNA Hanford formation - sand-
ND dominated sequence

Hanford formation - sand-
H 12C69 52.0-54.5 BG HG ND NA dominated sequence

B12C70 52.0-H54.5 BG BG ND NA anford formation - sand-
B12C0 520-545 HGHG N NA dominated sequence

B12C71 97.5- 100.0 BG BG ND 1.69 gcc ad rmation - sand-

B12C72 147.5 - 150.0 BG BG ND NA Hanford formation - sand-
dominated sequence

Hanford formation - sand-
B12C73 197.5 - 200.0 BG BG ND NA dominated sequence

B12C74 261.0 - 263.5 BG BG ND 1.91 g icc Palsoene unit

BG = background
NA = not applicable - bulk density measure not taken at this sample location
ND = not detected

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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BHI-EE-189 (12/97)

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



BHI-01607

Rev. 0Appendix A - Borehole Geologic Logs

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

April 2002 A-2

Stam r Date: 7 ./-0 t

WELL CONSTRUCTION SUMMARY REPORT FinishDate: 9-1tr- t
I Page -4 of _/_

Well WD: () - WFll Name: J oin Approximate Location: (Cp T) F p ) S 3e s - 3
Project: Inn'" ..-1 OtherCompanies: C1- /

Drilling Company: RC Geologists): <eA'n dS4 /Cz, n
Drllera /)hrsTe License#: S19e

TEMPORARY CAS'lNG AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in) IINTERVAL (11)

*Size/Grade/Lbs.PerFt. Interval Shoo.DAD. Auger: D(yipeter/ From Da to e _

ZZU'61),g Cable Twl: Diameter--" From tl o la

/AirRotary. Diameter From_ to
-. , 7" A.R.w/Sonic: Diameter From to

-Diameter From to

Diameter ___From to

*lndkzt Welded (NQ - Flush Joint (FJ) Couplad (C) & Thread Design Tpameter From to

Drilling Fluid: ES o s e l
Total Dried Depth: Wl HoleDiaOTD: 7' Total Amt. Of Water Added During Drilling:

Well Straightness Test Resultsae Static Water Level: Dae E-a) -/

tj 41-01 GEOPHYSICAL LOGGING R

Sondes (type) Interval Date Sondea (type) Dnterval Oat*

42, |j A . d 0/ 4) - -4/ AI/

COMPLETED WELL

SizetWIL/Material Depth Thread Type ft. Volume Ms

-OTHER ACTIVMTES 
-Jae

Aquifer Test. AIDate:--, Well Decomission: -- Yesv w-NW: D a

Description: Description: S4 ai 317/Cm v , S*S( I'

WELL SURVEY DATA (Hf appicable) Eeain I

Washington State Plane Coordinates: IBrass Survey Marker Elevation: A

COMMENTSIREMARKS

Reported By:le,, Tis: 15gnat Date:

Original to: Document & Information Serves, HO-09/HWIS
Distribution by DIS: Environmental Technologies Well Coordinator, HM

SHi-EE-181 (07/27/2001)

1



BH-01607

Appendix A - Borehole Geologic Logs Rev. 0

Ipage _/_ Of

BOREHOLE LOG Date: --

Well ID: * e_31 o -Well Name: f' 3/0 -f L - ocation: 2,,,F?7 _/ p-q
Project: ..6- 'V Reference Measuring Point 6"!r s / j

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Driling
(Ft.) e Blws Log Moisture Content Sorting, Angularity, Mineralogy, Max Particle

No. R vSize, Reaction to HCI Size, Water Level

0-

'5--

/0 --

-V0(3

-5
3-5,3

-0/ 'Cru<Ao/ OAS:4// v.cin /9a/

.- ,rC'(' trr CA4oO /ort g /Ac/js'. zt~.eA

i , O ) -A; , II
-,~~~~~~~ an./sl VKtC A-0 ~ntO~r

sZe 74> ax 4i ae w/ /
4 - / / k ie/4 (rtr 4> /

C) , /./ 'tf/ . ,4 ___/_'_/___

~ ~ nr//p < / s 9to

-5 -J , -- /
S- -

AS 97,4 dot ~w r'. /cp2/etE

rr r r.r /I egr

A ne'. mutS /.,r Z~/tI AA/I~ ____________

1 WI'S6;4"Y &4 A i;
7X Y A /.w/C

AA / rL./a # 4 .. .-
Reore .By "rw .7

Repored ByReviewd By:

Ignature: IDste:,e-6 / Iinre: Date:/loll

BI-EE-183 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-3
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BHI-01607
Rev. 0Appendix A - Borehole Geologic Logs

Page of
BOREHOLE LOG Date:

Well ID: Wel Name: 613/0 Location: - - S

Project:- - . Reference Measuring Point:

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling

) TpeBlos Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler
Size, Reaction to HCI Size, Water Level

;rao

's-a-

/,Iaofl
4-f

/40.,
ec Y

.4-
30-

3$-

7-

S

No K ??# avo93a dfr s/e
,e 'A 9JY/-w.&h-o'% tw'

Ai/' mSf __/___s__/____

'.~' :.72 t

..... 4

.....

..... I

I*. -

*.

..... t.

-C.

*4~..~.

.....

~''1

* .5

.....

I... *

.....

./

"-.4..'

cvv

............

* S ~

I.

Al

____________________________________________________________________________________ Jr

F
Reported By: 4 ,Reviewed By

Tlitle: Ceo/o ph The: , ,

Signature Date: :-j f Signature: Date: /

BHI-EE-183 (12/97)

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

April 2002 A-4
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BHI-01607
Rev. 0Appendix A - Borehole Geologic Logs

Pg _of $
BOREHOLE LOG Date -

Well ID: Well Name (-, '3 /O Location: aoa itp - -3
Project: goo.. r - 0a Reference Measuring Point r

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
S Type Blows Lg MoistreC tn A ' M axPcl Method, Method of Driving

N(Rt.)r Log -MstrCntent, Sorting, Angularity, Mineralogy, Max Partlcl,No.,RecoveryHC Sampling Tool, SamplerNo eoeySize, Reaction to MCI Size, Water Level

70 -
7-

/1- -

so -

08 AItA

Ii.

..............

...............' .1p

'V....

....................'I,............................
* C

..............

2'*.'

at.
V

CC.'.

'-'I

6-t'~

5'5! 7?' Cz .Ar .4ent.su
46 .(aeAaeI -2

ez? X A # _ __ __

??- 97' cA4. /orr/,-r4tgsh AftA -94de44-0

/Z1'2* J S44 ,' 20 49 e4*//rnkk 6r, tX a_____wt', tery ay ,oufe~kt 3S tOq____

30 /0 s t -'t # /o

- o / /o re/AA a
An", - -/ - C4 y - uaij'i

Reported By: ,&;,n 54 Reviewed By: (% 4 e&
Tis: e ik b IlTMe: CL eiws*-6
Signature: .Date:0-9-0/ Signature: Date

BHI-EE-183 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-5



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

Ipage -Y of jt
BOREHOLE LOG Date: 8 - 7-/

Well ID: C,14Well Name: /Kge f_3/ Lcation: gpe g / f-/
. Project:,5-W2 0g.. J Reference measuring Point: 74 W

SapeSample Description I Comments:

Depth Graphic Group Name, Grain Size Distribution, Sail Classfication, Color De Casing, Drilling
(Ft.) eBo Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler

Size, Reaction to HC4 Size, Water Level

/as-
0/.-s

'-'4

7o-I )3 9?f- .//AC p /jWyj/q JaerAa I

--- A

A-6

Reported By: Reviewed By: reASy.
Title: Title: K;"/ /sf
Signature: Date: f- 7- Signature: Date: 

BHI-EE-183 (12/97)

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

April 2002

V.

//S--

a//r CAQ4ru 9r, 41922M67

/nA.4 $a-cs. 0//es 0 e&P.
*4&' es co3 ) id-s4 c*s/' I/tS 0/c

1 IX-7I0So;

//O

/DO --

| | $3
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Rev. 0Appendix A - Borehole Geologic Logs

120-|

36-

90-

D40

/r

A4

Ac

* .~ - 7

-.........

//7- /30 C/4I-lrs Crcrr. (n-Va

'2? ,C9v.o./f% 9flwn,4 ms-c.5

Cern -<;% :I -e 7 c//sw' ex

/0 rf/ ,x o4 -/w/'ro 4 die, ,.naa/4 - _________

x't' es Sa',w /i #/ w& as

/ CAZ en/A'o o K.
LV e oz&&X____

____________ I _____ I

Reported By: 7 j Reviewed By: ))0444S-

title:Title: r5e jf I
Signature: Date: - -/ Signature: Date:

/ ,

BHI-EE-183(12/97)

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

Page -&:of -tBOREHOLE LOG Date: -9-o

Well ID: 6 Well Name: /, a Location: -- 3
Project: .9-7W- Reference Measuring Point:

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification. Color, Depth of Casing, Drilling
(Ft.) Tye Bos Lo osugotn ~ AlriMnelg a ~ Method, Method of Driving

NoMoisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Too, Sampler
Size, Reaction to HCI Size, Water Level

A-7



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

Page 4 of L
BOREHOLE OG 8,j, Date: ge..al

Well ID: Well Name: Location: x7" / '- -

Project: Reference Measuring Point

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling

(Ft) Ty Bl s Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method ietho oo Dr l

Ny Size, Reaction to HC Size, Water Level

15-0-1 6

~5~-

Inc -

170_..

IV,4- /96- /r9 Csr ,/rrY'cfaErc,/a1,
C- 41 . efiafr;LH

A-8
Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU

April 2002

Reporte By: hfiReviewed By: 1) 0 e g

ITitle: ITile: d :

ISIgnatuT eD te: I ./ signature:Dt:

RHI-EE- 412

I

/5-/2 ot~2.oA9 ~ yM

4 2tK ,. -vs-u-s 9S 3$ , _____

52 S>// n~~~S t~.-, Z ,sZO o _ _ _ _ _

f-cs 2Of tjtJVito-4~r



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

Page -Zof 
BOREHOLE L G Date:.

Well ID: CiWell Name: 2.WC723/ok'V Location: 2o ' .- 3
Project a6c-0 -7/A- Reference Measuring Point: r tf

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
FtA Type Rloy Log Moisture Content, Sorng, Angular Mineralogy, Max Partdcle mlhod Tool SDnvieg

Size, Reaction to HCI Size, Water Level

190-

9-

90-

.Ao

'$5

'-14

ii'
a/fl,'

NA

'62-4'' C AnnI /'irta xZ 4A44 A,,-

~Av , 0' not'&', / sor/e/

g crY -o rlei
Pe'. /) % 0/// teniJ j f,#p .- O

/i9 &srw// ksqM AY 3-> ',n#

mn// gM *, SVS ~A,

j4.-Or Ave z-/ et/t 4 4j4;!1r, 740, ______

-

-

Reported By: yuyr- S;n- A) -o IReviewedBy: &C * ek4Z
Tide: Ge oh)/ N Title: e / ,

Signature - Date: 9-Co/ Signature: Date: 0

BHI-EE-183 (12/97)

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

rt M czt44 Ci y AA. ~., 0 rrI / .

16-ai QO .s/ '~ -r"/ 9o os/Cs /A' J~

A-9



BI-01607
Rev. 0

Page f of _
BOREHOLE LOG Date: O

Well ID: WellName: o 30 Location: a-6 38

Project: Reference Measuring Point:

Sample Sample Description Comments:

Depth Graphic Group Name, GraIn Size Distribution, Sol Classification, Color, Depth of Casing, Drilling
(Ft.) Type Blows Log Mostu Content, ring, Angularity. Mineralogy, Max Par; Method, Method of Driving

NO. Recovery I Sampling Tool, Sampler
ISize, Reaction to HCi Size, Water Level

Allq

o-

/f-

ts--

0-

6''l Cler7r ('C41,1I

- V

ltiP. An.e// t*~C ~fla~eq

Reported By: zeA' 44  Reviewed By:

Title: Th: ega /Title: 7
Signature: Date: f -,/ Signature: Date:0 0

BHI-EE-183 (12197)

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

April 2002 A-10

Appendix A - Borehole Geologic Logs

wnft/p a/4 i.me/ If ce . 1 .4r£s

V- - d'o-?'.. 4 glw _

* 3p#, -4s ////S $2 i.24 efs/
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29-:21 ~&MrX ANIV> Va D~/ rpA-IS

Anpp wa tg-irw nnv K.7dAra,;.4In e-r. ,-- ),.0  S uC 75 oee- d - -1s

J/iall (t;tr &6Z C--o /t.ee'fl a
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v-

.250-

oV46-

108s

'(S
'/- ?rf

St

-. 0,*j

ft

.0..

V.s

9...
.0*
* . ap
as

O C 4
.4..cc.
o C.

0000

.tt ,r6Il z AnoY C Ae C / 0YC -VF.

$ 36mL/ePr 'rOsr eax

r(7&1M~4e/ 231 so 'fl zi|t ___//-

6- /O4? o Afs *//.. gs--______

rI70 ' s/rrV s^ C 44a'
Wri ser .ri/4 ./siefewtos

a%- CZ -- y Citn /frsnd toyt A ______

,*- r/e~S G eKle5~teo 0?Le ___ ___ __'

Reported By: , Reviewed By:

Title: 4 ATihe:
Signature: Date: p./19 Signature: Date: 0

BHI-EE-183(12/97)

Borehole Summary Report (C3103, C3104,
April 2002

C3340 to C3344), 200-TW-2 OU
A-11

-

BOREHOLE LOG Dage f of
1 Dae:j -/a -, 1

Well ID: 4 31 C/ Well Name: -Location: 200 -.- s
Project: 2 i 1 Reference Measuring Point 610.1w

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
SType Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method Method of DrivingSampling Tool, SamplerN o. eco v ry ize, R eac io n to H I [ S ize , W a te r L evel



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT NO. 1 Page 1 of .

Date:
DRILLING PLAN Use additional pages If req'd. Dt /- _/

Purpose: Cbraqjd r , 6. ,,,,, ./ . Location: c //.,2y -
Well Name: 3 84. Well ID:
Drig. Co.: R s r Rig No.:1 - Rig Make/Mod.: ( 5

Casing String No f2 3 4 Drilling Method Circulation D.H. Hammer

Casing Size a 609 Z-0 Auger 4 Air && Water/Mud _1i_ Make /X

Grade - Rotary / Reverse Direct Model /A

Lbs. Per Ft. A/4 Tubex /1/ Vol: cfm 4/1 Choke 4

Material 9 /n Se-el Cable Tool gpm Nl Casing Hammer

Type: Sonic 4/ Pressure /0 psi Make 4 .
Welded Thd. A.R. w/Sonic Drill Pipe O.D. A4 Model . 4A1

Planned/Actual Other: Tool Joint Size 1/0 Bit Size

Set At: LOS / /& w Additives. . . Type /0

Shoe OD/ID p -7/0r1.sg Nozzles

Reference Measuring P .

GROUND LEVEL

Drig. Co. eRig No.: Rig Make/Mod: d S

Casing String No. 1 3 4 Drilling Method Circulation D.H. Hammer

CasingSize 0,I,j2 Auger /,4 Air /l Water/Mud egd_ Make O/

Grade 4I// Rotary & Reverse Direct Model A
Lbs. Per Ft. /w/ Tubex v44 Vol: cfm 4/$ Choke

Material LA, S'lkyr Cable Tool L gpm Y// Casino Hammer

Type: Sonic A..4 Pressure 4 psi Make 4
Welded Thd. A.R. w/Sonic4/4 Drill Pipe O.D. .A4 Model -

Planned/Actual Other: Tool Joint Size #/f Bit Size

Set At: /,o / /// Additives 4/T Type

Shoe OD/ID &&_ __ _ _ __ _ A_ Nozzles AM
Reference Measuring Point:

GROUND LEVEL I

Comments/Remarks: Estimated Depth to Water

Reported By: Reviewed By: 0 ?
Name/Title: 5'NamerTitle: ge:

Signature: Date: $ d/Signature: Date: o

SHI-IEE-017';

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

April 2002 A-12



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

FIELD ACTIVITY REPORT- DAILY DRILLING Page, of2
/ Continuation Page Date: . -

Well Name: /2T/ Well ID: ff3/4 )/
Location: - I'D F;:5ZContinuation of Report No.:

Time/Depth Description of Activities/Operations with Depth

From To

gnl r '// r // e e /1 |szenfsMjra , /L/ 2/f

?? s, -g ' 'Swe .

______ >rhnr2<-OXc,)Cr ta r, .o srt.. r 1> /rrg>ere s caurS

+/ 4  r/ne,
QzZ e39f a% / to , &o 6n# 7 /e)' 2 > 4trU /&-4

' 0 / cA'/~' S

I/o-V>4<z elk 'P s n -> it, / elr /r=S

Reported By: Reviewed By:
Title: 0/c Da&j/ Tide: 4' Date: o
Signature: Signature:

BHI-EE-018 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-13



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

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

April 2002 A-14

FIELD ACTIVITY REPORT Page __ of _
DAILY DRILLING Date

Well Name: Ifl&0  Well ID: $

Location: at Report No.:

Start Finish Total

Time _ ;/13_? Time o74on Time ?

Hole/Depth/Csg 4 A1J Hole/Depth/Csg sp. ' / /9 Hole/Depth/Csg /zLL / L&.
Reference Measuring Point: Casing String No.0 2 3 4 _

GROUND SURFACE See Report No. 1

Timne/et Description of ActivitieslOperatlons with Depth
/Depth (Attach applicable drawings and document straightness test results)

From To

0t 
r w nwe> rio of Atvils t pa tinw rth g f Deptht 

w?

42 z3/0zcw ,0 %Z/p . /5; 24'> ./'q/ -peze 'gg n "I'll, I %

_____ /fl Mt lO rf')fl O 2 /A AAr t,/Sr enrcda f6

Z'g X A/ 'Z A- Cy; ft ; eee. e 6va
- -

___ A / .- ac//ut' 'ret///n 31A A

A~ Ze

r //11, 11" IA'. /I6 a- av/e' - 4 M' /'"//~

re #70 //zt e fr ieq(X/(

I.3

4<' 2w~ nt/4id/c so-S. #-M 4%r

Reported, By R11gs4weve y

Signature: Signature:

BH-EE-018 (12/97)

7
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Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002

FIELD ACTIVITY REPORT Page / off
DAILY DRILLING Date:

Well Name: e 31of._.,!E /0 -//-0 - Well ID: "

1Location: -X- Report No.:

Start Finish Total
Time ..2130 Time 07/0) Time ?A ,4 p

Hole/Depth/Csg 4..S.../L Hole/Depth/Csg 3t / .a. HolelDepth/Csg /5 I /2.
Reference Measuring Point: Casing String No. 0 2 3 4 _

GROUND SURFACE See Report No. I

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

From To

C-en e/.eSo- rais. 7oarm 22// z / .r /
___ r-J £*jj ->Apre!. e AA9 MC Mee era$Ar

5__ ; a'0 /Taf - .27 g e !

i.Mys .S///7~ra Z~ # .2 rj,.S-s A..-.e s,

. JLa Aedw., A,54,- de 4/" 1,en 7 c zc^r z,7t -

____tOI aor -S n/~& a 2f C.J 'A/U'c'?zr $' oo/?r>774:
oat?/-ra .7s. .. ,$4&t /&/ r- .. -M /.

___/'_A___ 67'02 ,f~ ,7isi rpzct 0. 2, 4r.4ceo

_____/ _,/__<,4rp,;/f.',t' a, 7 6;i/ s3.ahs .'&/

____ '_~ Yrsoh > t ip YP~4,r /e a <n'o ,.ly :- y;

'?A09~ ~ ~ ~ ~~~~4 /5, ~tdru,2Oanrar.7 7sra 'A;L., ",/

____ _._'__r ,:- , ' 4 , 4 $ ~/'s o1

Reported By: Reviewed By: 4
Title: Date: - Title: a Date: o a
Signature Signature:

BHI-EE-018 (12/9?

A-15
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FIELD ACTIVITY REPORT Page __ of_±_

DAILY DRILLING Date:

Well Name: - wellib: -b:

- Location: Report No.:

Start Finish Total

Time ,2/O Time 0530 Time cC
Hole/Depth/Csg .3,, 1 Hole/Depth/Csg H f I rt lole/Depth/Csg ./ / 2/C

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

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

From To

2/ g(> | .'re ,,,<,,$ eo/ !tn.s- P /n ?) ;i '5 2/L T/4 A .f
/5 q u.e.& & ye- A W# o ,-s/ /A C -f

1z_ .... /./.. r'z f7 -' /t r <

___ cc ro rn fx f %;. ,0s5 r-r,5v'19 0J n "rSr
___o C as sPa/s /(&R.O 'tar. O nets

_________ i1 !u.2 I']kw~ ii ( r*!Il.**' I '/ ract'6 /L

Reported By: Reviewed By

Title: Date: Title: Aif Date:

Signature: signature:

BHI-EE-018 (12/97)

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

April 2002 A-16



BHI-01607
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FIELD ACTIVITY REPORT Page / of _
DAILY DRILLING Date: -

Well Name: C /0 Well ID: c
Location: o . / Report No.: f

Start Finish Total
Time ,,:2 /3r0 Time 6 Ron Time /I'
Hole/Depth/Csg /o <- 0 Hole/Depth/Csg //2 / /// Hole/Depth/Csg.1.LZc.
Reference Measuring Point: Casing String No. 1 (d 3 4 _

GROUND SURFACE See Report No. 1

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

From To

zt -/ / A . - A

Sss - M A/ P ,:924 '* >r4, g"z/) (4dfr>
o o /roi, si e -r

/a.6)/f /-/ /p/,M/- y-) /CA(> g p(> -= Z'r/.Q fq

0"~ ~~~ s$; 82bs 4 'S" 4lC
./ /J ibf oi/~ , -/,/ g,e * 9fl

ef>W ~ ~ ~ I coSP ofArs'M M, or / Z|1 r ?A /

#Oo'~O'dazz/na C,' C /%*'ft.g~ 2A ;,o, ..g4 i 9g 1

Reore By: Reviewed'.y hae'Vu 'i p
Si/ n//e a OSsign -ao'//C ctrert A >'2ano:,

EH_ - C CS&' Ao s 6'219 .74s. 7/ /,,n

r de</-4 m,/r *yflr r;/ C 9t&%~ 4cCA

Reported By: S .. ~Reviewed By:
Titie: (c$y Date: 7 -0 Titie: do (rf' Date: 0 o
Signature: Signature:

8i41-EE-018 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-17



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page Z of _

DAILY DRILLING Date:

Well Name: ,/C V ,-1-O Well ID: /

Location: 1 ,9/ -A-SG Report No.: 6
Start Finish Total

Time 2/;6 Time 69,0/) Time //)
Hole/Depth/Csg //.2 / 0 Hole/Depth/Csg / 7 Hole/DepthlCsg h

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

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

From To

Cra,~e s.sj 7,e-ts

.?;, f7-_ ___ eo .r Z 4 Ca >
e_ 49,0 -sw ; ,c 7.- g I.4 1? 'vi-Q

-- ea~ s: s "r& ; srA

71,i Z74 // (Atrn .t// ui 5Ale,

. / ' .... , -7.. /

£sr re'/ dennr ,'/' nr& s A Af'r /7' a

4/ fs~p /. w/ 0.. 't r' 0S00 9y.,4/sA

/itle: / / Date: ot ta / hfe: eDate: / (

Signature: ISignatur e

BHI-EE-Oi8 (12/97)

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

April 2002 A-18



Appendix A - Borehole Geologic Logs
BHI-01607

Rev. 0

I

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

FIELD ACTIVITY REPORT Page / of /

DAILY DRILLING Date:

Well Name: 31/4) Well ID:
Location: ; 1.-,s Report No.:

Start Finish Total
Time .2 /?6 Time CA'Z5) Time /0
Hole/Depth/Csg 6 / /75£ Hole/Depth/Csg ,22 /,22z -IHole/Depth/Csg .. f../..L.

Reference Measuring Point: Casing String No. 1 2 Q) 4
GROUND SURFACE See Report No. 1

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

From To

4 /f __Crew coA/ t 0 2Nf l/C. /(%n eQa9,%r cardX /e"4r LW

.a ,/ r'c-ski.1/& 4// A 7' 6>>'-|N~a~

___ at. -/ 4PA JA- 'gars/ ' :--Adr

SA /£2' AS? 4 s. *J/-> /3z/4% ot/r t o (&3Ce A

cos.i, t&//z, ovrg ' r: ' , e4 /r/x,/oceY

___'_ ko ,z1s4 4406> /'0 /.,s /,ZtA 4cl -'

,;/ r 2 as >C. ' fr" 6 /,/f i

Q&roO/M1- r f < O/% 0 4 -; - -Le /~r,''/

#797 . 33, 0 ,, 9-0, 40" a4 e- g.'fb--401

-//

Reported By: If ,zvw. sw.-.7 Reviewed By: 4 sQAEkInr
STite: Io Date, f -/ Title: oee/ 9/I Date:S
4SignatureA y. / Signature: o;trKs '

BHI-EE-018 (12197)

A-19



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page . of Z
DAILY DRILLING Date:

Well Name: C 3/) Well ID: C'5/pr

Location:aSo! I- ReportNo.: g

Start Finish Total

Time .2/?0Ar Time 67&o Time 9

Hole/Depth/Csg -2.2 / I 2226 Hole/Depth/Csgaj-,2 / 7Z Hole/Depth/Csg StS / ?7

Reference Measuring Point: Casing String No. 1 2 4)4 
GROUND SURFACE See Report No. 1

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

From To

___/ C;h /aJr zars ,/L2t$ z-e

-_,_a. 4;6'7 t c /g2 && -/ 0~s ai 4$

- '4e jf e r- 6Z&- Agg oe 7 A l a, I-

- .

as/-r /.f r/r Z o? /WA $roP-SM

Reviewed By:

Title: Date:/O a

Signature:Signature:

SHI-EE-018 (1

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

April 2002 A-20

Reported By: ta I

Date: -' -)/

-A--4-- .

Title: -



BI-01607
Rev. 0Appendix A - Borehole Geologic Logs

FIELD ACTIVITY REPORT Page.,of-
TUBULAR GOODS TALLY ate: t.

Well Name: 4 C 310 V sir' Well I.D.:
TEMPORARY S 0r #' A' R3 -PERMMCr -

Jt# Length (ft.) Jt.# Length(ft.) Jt.# ILength (ft.) C Jt.# Length (ft.) C Jt.# Length (ft.) Jt.#
1 0. ' 21 , . 1 . 6 21 SpQ - 1
2 0, 22 2 1,00 6t X _4 22 2
3 90 23 3 23 3 _In
4 o/ 24 /, 4 jf/ 24  4
5 Co 25 5 . 5 j& 25 5
6 S06 26 /),/ 26,00 6_ 6
7 c& 27 70,0 7 l,& 1 27 '(00 7
8 28 , 8 19 - 28 8

C 29 ~ A 9 le, - 29 ,{6 9
10 30 10 _0 30 ;po 10
11 ,33 31 ' 11 /j&, & 2 31 fsa d 11
12 32 ,00 12 lge. 32 5ac 12
13 33 13 - 33 ( 13
14 34 .,,43414 3- 14
15 35 _ )- 15 ', 35 . - . 15
16 36 16 a 36 16
17 37 , 17 -37 S 17
18 38 f 18 8 18
19 39 19 39 SoO 19
20 40 20 *-40 20
Tot Tot /Tot -- - Tot fl - T J
*Indicate those joints with centralizers with a C in the available box.
ALL casing length shall be measured to the nearest 0.01 ft.
Comments/Remarks:I

Temporary: O.DJ.D. Permanent O.DJI.D. Screen: 0.DJI.D.

5 ~ ~ ~ ~ ~~X "V/. $1. , fd/

Reported By: Reviewed By: W
Tie: Date: t.. -il Tte: Cc( 95Dd I
Signature:4 . 1  Signature:

BHI-EE-182(1297)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-21



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page _-_ of

DAILY DRILLING Date:

Well Name: *_A C,:f/{V 1-0/o-//4/WelllD: C 3 IOtf

Location: iCe' E,4# 116s -5-39 Report No.:

start Finish Total

Time 213 c Time 9,d-0 Time t ke-

Hole/Depth/Csg / 4 /Hole/Depth/Csg __f _-- oeDphCg - ---

Reference Measuring Point: Casing String NoPD @ 4
GROUND SURFACE See Report No. 1 ' Id. L cnt L/c

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

-From 
To

,/s'M, T- STR

2150 /?Mes L 1,<kpi.,ll o kp 4' 4#4ppp.1 4/. ca</.,I 2acg

_____ k /p Cr/t4 I, iectt e .el akt

ogcg, ( '1fK 4 . Cc I"der

j3 sl 5j E- Coe <-'S. Si "i e£ "

4|t! s~.-4£ c, -. bie ofs4&0 i e,, cmle

orkr - se4 .cr 4L Je.'i/- 4{..htJOot 6 a[ItW

ie| || -oe OEV

Ro ted By:o L. I eiwe.

Tite: Ct DaIt" e : - Cr a le: 00 -/ Date: iao-/-O

tek l c p , r-le S r-etJ |h f I i* -''-> 0'e
ler-01 C o Le.f C.< N e- ./ I -{. f M e I

_ S At-- ,-j. . C4si isme oQ 4-k- gi-sei de

se-1 . 4 < -8 L -U

Report 4dsy: i.ef 4-1e e ewdy: -gy , 4e

Tepte By: 1- Dat I..-e-- Teitewe, E f Dy: Zc-//-O

Sianature: s 2 5..6 - Signature:
Signature OC&L --

BHI-EE-018 (12/97)

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

April 2002
A-22



BHI-01607

Rev. 0Appendix A - Borehole Geologic Logs

FIELD ACTIVITY REPORT Page oft_
DAILY DRILLING Date:

Well Name: Well ID: C-
Location: 7( - 'R -- 31 Report No.: a

Start Finish Total
Time 2- 1 -ALI) Time O34 Time -76
Hole/Depth/Csg StS / 57. 7? Hole/Depth/Csg 14.L 1//t HolIe/Depth/Csg

Reference Measuring Point Casing String No. (32 3 4 _
GROUND SURFACE See Report No. 1

t4 tttr s~ 's j
Time Description of Activities/Operations with Depth/Depth (Attach applicable drawings and document straightness test results)
From To

Z(o 2teOO -Pet LAjrk 2k- Sodrd3y ~ess A LA r 1k 4 2 .

2WC at T Lane e-dntc, 0

I t Oe l .CS ,.a A 2..

9 ____ -'k C44 i ci. rS c $- a .C

~" LA 4ei & f L*Sj& ..
L) t&AIJ42 1J u' we

q) jerk. o4,t rL-Sd f*rA AmtaA.i'C 4 4:'
9 unIL 4 ALna a -/0 Pu/1 ewlv e., 4').

Reported By: Reviewed By:
Tite: 4"-td Date: /01 Title: / Date: /o .Ilyl

Signature: Signature:

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-23
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BHI-01607
Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page _ of3
DAILY DRILLING Date:

Well Name: /'' 0 WellID: /

Location: .E - B-3 Ten 7,c Report No.:

Start Finish Total

Time .2/30 Time 40,2op0 Time !<

Hole/Depth/Csg ) / . Hole/Depth/Csg CI I C HoleIDepthlCsg Q / C

Reference Measuring Point Casing String No. () 2 3 4 _

GROUND SURFACE See Report No. 1

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

From To

~~~~ ,00 .2r2-s te31ZJJta,.AfC

Izn - -A

Crewature :a/ D A gn at uDre:

BH.-EE-018 (12197)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-25



10

lb

0

B
L.A

3

0
S
n -I~

~n -'

0
0o A

0

t'3
0"

Page of

WELL COMPLETION LOG

Well Name: k4# C iOVf/O / Well ID:

project: - - Location: , Drilling Contractor: iS

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material

Total C Tape r Cao Tape Fill Depth Overlap Type Amt Unit Comments

Time Stkup -tm .g Tye
Casing Reading Reading- .

2'ro 2 fl. A6.f ?AS -a4 stsae

eaga zA';0.t Z.3- d .4.0 .AA/LZ z5, L2.L a.5 s, Aabi

Tai- z: & Date 2-0 - Saite: atS

a -c -In 
Al:0000 .222 0zlJ 11 -Z.t~- 

ALI-n k- ot9&& C

a g eA tq, z21. .241._ 
__ __ _

.21. , .3f. - - . - . C Lk Y2-

,,,t40 .34. 6 -YALa.227- 'ASZO '

A.2ASE 21 SL- 9.t *" - 227. - -37.0- -

;Z1i55 2-9&-9 ?-7. 22-9,1 Z37,9 22522. hp-kgL "Aew4

2!-cQ Z24-16 9.5 -A-.- 2$. I I &&.. L __ caxr"

2tO 231-1 5.7 224. q - U...Si.aGs 1 r4 er ".o'csc

0221 , 2tr_ 

Re

. 24 :2(0.S 5_5 2zw Z1 3 2. n! 30.0 pul /__d CM- t

P22. ;Zl;a 5.zti,11 203,2 _____ A Eut 0 eleej

2.flL. A..a2i.k 1.2- J a3n. tj c -~ M __ ____ /roe &' c~

ZZa4 k1-L a. ( . 1g, 2iaga c , A uflr e50

Note: Cot. 2 - Col. 3 - Cot. 4 - Cal. 5 -weight and affadiments =Col. 7; Cal. 7-Cal. 3 =Cars; Cl. 4-Cal. 8 =Cal. 9

RepartedlBy: D~ -Reviewed 
By: '. )

Title: 'Date: -3 - Title: i Date:

Signature 
Signature:

BHI-EE-179 (12197)

0
lb

Si
lb

0
lb
0
0Ga
n
r
0
Ct



IPage o
WELL COMPLETION LOG

Well Name: ..- A C3 /t) /M- Well lD: C3 oC q

Project --. Location: ).= Edj ; )t - B.- 3 4 re Drilling Contractor: 25

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material

Time Total Stkup Btm Csg Re Correction Car Tape Fill Depth Overlap Type Ant Unit
____ Casing ' Reading Reading ____Comments

2320 2o1.8 7,(o r(. 2 Ljq ^IA VA 1Ie-3 5.1 _ reve 0, a

252' .20(.7 169b.2 172.2. - - L. 29.4 nA

2335 ixi &5 116-3 _L. _ _ __... 3:7 v4 j fl .. 20.0

231 / .; 1&.f- L xLL. 35-1 rsbI L.1 Iea" 4r
V-3S5 V4jjl .j,_ '7. ..hE ' __ __ Pt  rjem'wc .20.0

135 G . 5 .27 15 ,3 4, TN.9 F.5 NA4l e'' 2-

*001-5_LI , 5.5 151.3 21?a .27-5 29.0 69AN to11

6025 lq.3 5.1 13(.. 1 3-.0 133 2. Ate-pve 2.o'

0030 £- 5. 136.( . 3 101I .- 1. -+ A A

_0.HQ1Q2U 5 __ ({1_z_.:_t_. g_'VA- _______ ____.____A

00f5 Lt.t S.C. Ii o-2 12,14 Rios 2-.1 - t4 ~ A( /r-ove .

Of25 A(. (a'_ *__F 6ot--ckol .Pu! enove all 4cafs
o or. W _Q 2;_-L:.L.__JJ- __ 1:- _- - --- ----.-- L: L .: L. A _ _ __ "

Old~~~~~~~ ,e2. 14 ll bi4 UL c n
01071 (2.f t-i 111-0 1 . 1 / l7.(, ef qfs

0214 102-1 2.( ,%. 7 7. 7' o' . 3. vAA. I

033, .2102. 12. v qq. , .-7 - 5395 7. 2q.Ac Ieak-k,

S3E t2. 3.0 '79.1 I , I.A 15 AA _/re.46- _e__

0355 77. 3.3 73.3 6W.o 69.0(r. % _U/reMove L0'

Note: Col. 2 - Col. 3 = Col. 4 - Col. 5 -weight and attachments Col. 7; Col. 7 - Col. 3 = Col. 8; Col. 4 - Col. 8 Co. 9

Reported By: 1. 1. /o 1//C Reviewed By:

Title: C, o4 Date: 7-1 / o Title: Date: /O -//-4)

Signature Signature: -

BHI-EE-179 (12(97)

t~J

t?



QW ELL CO IIEI X/ Date: g.,-

Wen Name: Well ID: C 31
Location: 2V Fas l / .. IL , I Dil

. 7. 8. 4. Fill Mateial

33. . n 6 8

o'io (0y 3. 3.9 4057.5 4.9 e bg

0s5 -i 3.9 58.2. 4, 59. .8-

0 o ..-. ca. ^'^ -- I~e 4

1. - to

Note T C 2-Col T e ts Co.7 CoL 7 - CO. 3 C L 8; p . 4U CCoI. mCO . 9

Tie /a 'S- Date:/ Cse o .?t Date :OcC

PSignature: 0

BNI-EE-179 (12.197)



~~1

tQ C,,

I

0

0
0
0
'4.,
(4.,

K)

0

t'3
C

BKI-EE-179 (12197)

Pagef of A/
WELL COMPLETION LOG Date of

Well Name: ) Well ID: o'/oc r

Project: -. 7_J-2 Location: / e- 3- Drilling Contractor E

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material

Time Total Stkup Btm Csg RTape Cr Tape Fill Depth overlap Type Amt Unit Comments
Casing Siu t a eading Reading ________Cm et

A-zt -42 L/ q -. 77 z.t QS A. s27 rpt- b

da/] _?_f- 'W z-G 7497 Q we7t tgt /t. O,, . _ _ _ _ __'t/3/ w071 S,-/ V/ ,6 .&... S M -7 -___ /7 J 7 ~-

a o --V L&1. 6.-2 q99 1 . 7 ~ 1, ~9s 9~
AZo 1I /t .7 Y3.72 10,q 33 YLtV fZo ?.iz

i / 1 :_ 4/ 2t z - 4ft 9 1

&OA2t_,_ . I o.S / 7- C f.* ' 0 - --

a .J' /Z zLWi±Z . .AP~t..AV.'2.12.5.. 3.t --

vj ' /Z .0 '77 . -.- - -

1110 /.Iv ( fl. ___ A- 4.0 -7iS Z'_______

401XD 7 /Z 0.$ 8,7.Z 7.. ___ -A ~ 7. ____ _____ ____

Note: Col. 2 -Col. 3= Col. 4 - Col. 5 - weight and attachments Col. 7; Col 7 - Col. 3 Col.; CoL4Col.8=Co9

Reported By: Reviewed By: 5
The: Date: fW0/ ITitle: Date: 1//

Signare " e2 ISignature:

q-11

4.4U

,SO

.40'

410

A'A

0
wz



WEL COPLTIO LPag of
W EL C1311I11 1:1111 11111.Date: - 0

Well Nam: 630Well ID: V

PmetLocation: 2o 2~&- -3 Drilling Contractor.-

1. 2. 3. 4. 5. 6. 7 . 9
TypoMi Unt h

TtlTape Com C or ap Fill Depth Oelp Tp mntCmet
;xhTme iota SikUp tmCO Reading Reading

&.g. 1,4 a) -, 

/-7

Offt

lie-. 0- "fi- / r

1'C)

----giz-------
>4-

CD

BHE& fid(itQW)/ ae/O/o0



BI--01607

Rev. 0Appendix A - Borehole Geologic Logs

PagejL of ,
WELL-SUMMARY SHEET Date:

WelilID: Well Name: 63/03
Location: . - - Project 2oo -t-T-'2_.
Prepared By: Date: - Reviewed By: Date: /
Signature Signature: a_ _ _ _ __ I

931 riUCTION DATA GEOLOGIC/HYDROLOGIC DATA
o f H--Depth in

Des ption piagram eet Graphic Lithologic Description
amiagramL-,I Log II

4r, TO O 6o S617
Rr4 4A6On) caskm Ae /&C

V /)l casp- ?

t" Aa/e .2/7- .1

All ca ast re e 4ad ,4g/e.

,4-3 i" FrarmAd"

6 1ve I b amie iiw m
A35 '11r rc Fomak &brr

-? V aForI n n

2/AJI.C //an fr At aiI

-

- iin.

A /
0-!!01

AdV s 7r

StMqrvnlvqM.

- 0-

so -
i0o

00-

j-

IO-

7-00-

ao-

lE--

0-.s tsnel
?S-,C Silig SAVay 6AACe'd

I

-

-L *:

-Nii
.............

-............

a * -

V...

....................
....................

.....................

--------------------

- .rc -
I-. - -- -

3Y-1n Snat 11y ISA CaNe

* t -isis. SAND

i 2A. $YA.y S.... NAte
&r-ikaC t Sit &AfQgu

uter-Do St .4 1 Silk. St
r

jj-.ie S.Jo

LaO A6 NAot a tt... ' q&4

BHI-EE-189 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-31
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Appiendix A - Borehole Geologic Logs
BHI-01607
Rev. 0

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-32

Start Date:

WELL CONSTRUCTION SUMMARY REPORT FinishDate: /f)-2

1 Page J_ of -

WellID: d Welt Name: C Approximate Location: ,Ff-?

Project: ,.OO-TW -, Other Companies: C - I
Drilling Company Geologist(s): Keojn S1n 3 I tor
Driller: L)fr-rk e.ir Licensee: /4'69 Gee, _ hom_ s

TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER(In/)IINTER AL (It

*Size/Grade/Lbs. Per Ft Interval Shee O.DJL.D. A C 8hW.4. Diameter K From _Q_ o

r-- 7- / . -2 a 7'9 Cable Tool: D oiameter ?" From 4. to

'W 7OAC rn- (1z Diame irem I

9 e. YE 6-9 )9A'OD : Cakk Diameter From to

/1 5/4 6D 74 yrc/ _7" 00 icdAsmmcaZ DiameterLWicFr9om
Diameter ___ From to

-ndicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to

Drlling Fluid: Aogn i
Total Drilled Depth: <-2, Hole Dia a TD: 7 Total Amt. Of Water Added During Drilling: a/ U
Welt Straightness Test Results: /1/ Static Water Level: A/ Date:

GEOPHYSICAL LOGGING I

Sondes (type) Interval Date Sonde (type) ntral Date .

.L -S _ 9-- A9n27-0

COMPLETED WELL -

Slot Interval VoueMesh
Size/WtLMaterlal Depth Thread Type A Veme

OTHER ACTIVI'IES-

ADate: Well Decommission: YeseV No: Date: 10-.2-01

pDescrption: -
' it

WELL SURVEY DATA (If applicable)

Protectve Casing Elevation:

Washington State Plane Coordinates: Base Survey Marker Elevation:

COMMENTSIREMARKS

510 fll /9 , IeaI

Reported By: TV57 ,4, Data:e:.

Original to: Ddcument & Information Services, HO-09/HWIS
Distribution by DIS: Environmental Technologies Well Coordinator, H

BHI-EE-181 (07/27/2001)



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

Page / of $
BOREHOLELOG 0540402 Date: -

Well ID: Well Name: Location: - g-//

Project: Reference Measuring Point:

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling

No Re ovry Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Mpling Too SamplerSize, Reaction to MCI Size, Water Level

0-

t-

6~-

-0

'.--

D3

5

4-

3S

50

o 1--

an

~~s

D26
dO --

_as

its-

C S
013

.2 50

.27.0

aS
~ss

n C(rusht RASnH ft 6,eul -Cp-AMC ~~~ A

-"I

-

Oa

7

b-

a-

-

~ ,:

Reported By: 4 yi n0 ItoY) IReviewed By: I
ite; Ge DQ 1f ITitle: ( oure 7atr:

Signature: ao . Signature: ZT 4 0 eDate: 4

BHI-EE-183 (12197)

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

e I

Rcy

.e v

:176%Lwy

Sb.
-Cr

06

wdt

tt 0*

O. -2. RsA /t Roy hlee -psa ,0,, /,,
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BHI-01607
Rev. 0Appendix A - Borehole Geologic Logs

Page -4of .-&
BOREHO E LOG Date% /

Well ID' r Well Name: ( -3/0$3 Location: 404)E 5 - -g- -,

Projet: n - . Reference Measuring Point. ruj

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
Et.) NTy e Blow L09 Moisture Content, Sorting, Angularity, Mineralogy, Max e

No. Recovery Sampl =T ler
IISize, Reaction to MCI S~t erLee

30 -

3-

9-

t-

5-

C--

06

5

WL6
f041

65

Rcy

*.~. 7 -i r flr k un ;A .It oRn a

-

~.. .

C,

* . -1

a

* a..

C.

'*0*

..............

* 0.

* '.

) ( 2 da ,-gif1rA i' IVo

OKpssuetA5 !2S "S&~/M 4 Ialaia&f3 nI)%0

*XFk Smo 30p35,9 &e/o. eTs-I Of

*S;/tmoast/y.m s-urs:;Fp-mp mnPS &tn tn4&an f.

S;#'tn ' ilr 'gg ^ AJ. C 31A SR V9 erg

SS/I osms -tp minPs& -,,90Q1 (AYn CAVrts/St

tip- 9, AM, YR.3. brawl) mn ;

meM *jr-cI NI i%/(

-YS-O CAmoID / V.gQ rAT, 4br

'.-d,/4 /,) Xe K, df

&20M X,S V m

Reported By: Kevn &r- /c Lon Reviewed By: 4 ke&

IT re :Thde:

Signature:: -. Date: 9- 76 ]Signature: Deft:/

BHI-EE-183 (12d97)

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

April 2002 A-34



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

BOREHOLE LOG Date. of

WelIlD: /WellName: c23/03 Location:a oF-2 - - 7
Project: .7C r-- 1 t Reference Measuring Point

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color Depth of Casing, Drilling
t Typ e Bl y log Moisture Content Sorting, Angularit Mineralogy, Max Paric et , e thod of DIvng
No. IRecovery SoSampling , Sampler

'-

70

TO

-

.........

-.........

Li
510-5.S CtAto IaVe l'a r/rt a rAwI

6rLw. it4c' q /roa ?. 0n 0,Y
"e/-mpd spAd, ?&9 I A 6-'16/16A.

6-967 6 /90O6$a4er, vrn /oose.
earl enen ms--e. /mP 5 ibmn

y ,
* 6d 5- $7 C,0Avn ,orez; cAr// rn ;sA 9a OAO?/ 66r7

broco ;ef __y -- .F

uteg.-ms h nAAer. ITIPS 7mm ,. 'ri

Borehole Summary Report (C3103, C3104,
April 2002

C3340 to C3344), 200-TW-2 OU
A-35

,oa4I

06

lRep'Orled By: <i; Snn/T^ Reviewed By:A a
Title: ITIlle:

jSigna~t Data: Pggg/ SIgnature: Date:



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

R

Page ! of 
BOREHO E LOG Date: fzi-ot

Well ID: 3 Well Name: (-3/c3 Location: -Aggg,--7/

Project: -7a{ - Reference Measuring Point:

Sample Sample Description Comments:

Depth Graphic Group Name. Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft. Type Blows Log MoMhdre Content Soig, Mgulan Minerlogy Max Partle Mh Method of Driving

No.tur Recoveryig nglrty ierlg. a aril Sampling Tool, Sampler
No.__ Re o er Size, Reaction to MCI Size, W ater Level

0-

7-

/5--

t44J4

/00

.0-t
I0

/OWFA
,ee r

95-"wo

R7?-116 (Ao ,pr4K ' e~r~fl~tc JLAa,______

es ldld r S qsu _ _ __ _ _

qo > j & .-mO#s t- . *is~ wlOS ,. jK__ __

-

Reported By: y Reviewed By:

Title: DTi. /0-,/ /te: 6 &49aSf -

Signature: Dt:9./o Sgaue .Dt

BHI-EE-183(12J9

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

April 2002 A-36
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BHI-01607

Rev. 0Appendix A - Borehole Geologic Logs

Page of LI
BOREHOLE LOG Date:

Well ID: C /03 Well Name: (3 a Location: cZC )
Project . - S/- Reference Measuring Point

Sample Sample Description Comments:

Depth Graphic Name, Grain Size Distribution, il Classification, Color. Depth of Casing, Drilling

y Moisture Content, Sorting, Angularity, Mineralogy, Max Particle M
Size, Reaction to HCI Size, Water Level

/.V/V-4.
4,0

ti5~-

/26-

/ ad

g7-/L . CA.ryn /rlacn,. itA
(9 .640ak4'. ~oZt&A~. inh /'jnj

<A/ 9Ca .flnuo e r-~..r Ci? £14
<s/'Ay .A..r 1 f

I//rI O'C.Ao. inns;!T 14ttAelk

Reported By: K&n Sing ,Reviewed By: N
Tide: 6 rr/p/st Tca: Ceo/a s .

Signature: Date: - Signature: Date:

BHI-EE-183 (12/97)

Borehole Summary Report (C3103, C3104,
April 2002

C3340 to C3344), 200-TW-2 OU
A-37

AvA.t
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Page of _

BOREHOLE LOG Date -

Well ID: -Well Name: 3Location:

Project .- - .. Reference Measuring Point:

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(.) Type Blow's Log ~lue~ ~ ~ ~~Method, Method of Driving

N Re erystu ntent, Sorting, A lat Miralogy, Max Partic mpling Too SamplerSize, Size, Water Level

/16-

'iT-

"so-

/4%-

i

p98e-

PAI4

//Z - /S6 (ts >2 -Icfr 9/2 dr.eesA jAAIr

* ~ /94~ ___________

r r ~ ____________________

6' ___________

ar-c c-a. er 0 50f-CO4&~JWC

- 3

...... *CA 0t/ Z _ _

7S'61&t~o~eitVCS. 4917015
~ehdrc A'r a

Reported By: en Reviewed By: AJ4" ekx
Tile: Adve TIle: C1o/ Psi I
Signature: - Date: f- :;O Signature: Date: od

BHI-EE-183 (12197)
V

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

April 2002 A-38
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Appendix A - Borehole Geologic Logs Rev. 0

Page f of S_
BOREHOLE LOG Date:

Well ID: Well Name: e3103 Location: 21- ,1 92/ - 7- , ,

Project r6 7 Reference Measuring Point

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling

zu No. Rc r o osueCnet Sorfing, Agularty. Mineralogy, Max Particle Sampling Too[, SamplerNo. Recovery ~~Size, Reaction to HCI Smln ol ape

___________________________ Size, Water Level

/ 9 C .z" / r0-

/- /T . r _ _ _ ._ _ r_1 A >

/ l it - /19(5 A," . /9 4O / zs . i/u amr A_

7r-

/80-

'3-

"'0--

PAtti'- -

-- --

-

-

--

~4oAan.nnn i.d~~k'
Reported By: Reviewed By O ea _y

ThUe: Tidce:o/s

Signature: Date:/oZA . Signature: Date:

BHI-EE-183 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-39
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Rev. 0Appendix A - Borehole Geologic Logs

BOREHOLE LOG Daote

Well ID: (I Well Name: d 3/03 o Location: / - / 2ooE -f-

Project: - - Reference Measuring Point

Sample Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution, soil Cassiicatlon, color Depth of Casing, Drilling

t T R ry Log Moisture Content, Sorting. Angularity, Mineralogy. Max Particle Metho, et of Drine
Size, Reaction Size, Water Level

/DooQj

KIni-o
4J "

mO'5- &j~ nsV Z4 71 4!5 _________

Vit egq ~ -" E4%V

C
4

I.

-I

tL. Pt- tA-C.. MAr ~.LM'i

tA 
F

I-.

ey - / -. / -/ ,

71 a :
I. 't'-'

C
=-*a ~

.1

2.2.?. 5 el/s.A./ d4F2

0/9-sits 04t t .so4aaZrm As L sy'atC'

Reported By: reVr eIReviewed By: Ol ee
Tile: I -Tille: 4 .o

Sigat : at: .?,g / ISignalure: jDate:/7 0

BHI-EE-183 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-40
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BHI-01607
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FIELD ACTIVITY REPORT NO. I

DRILLING PLAN Use additi

Page 1 of A

Date:
nal pages if req'd. g 2/-

Purpose: Orill 5sAn-d £eneiC c.r,i6 Location: zoo East 2 Yr t- - 7
Well Name: 30/-: Well ID: C 3/,3
Drig. Co.: J2ST Rig No.4 0 -2-j Rig Make/Mod.6,, C
Casing String No. ff)2 3 4 Drilling Method Circulation D.H. Hamrner

Casing Size .5 /$. 1/1 Auger /V Air &4 Water/MudA Make

Grade - Rotary Nf Reverse Direct Model

Lbs. Per Ft. VAq Tubex 4W Vol: cfm N/. Choke 4/
Material CgnAi S/ee Cable Tool " gpm V// Casing Hammer

Type: Sonic /o Pressure /A/ psi Make _. L..
Welded Thd. AR. w/Sonic -4 Drill Pipe O.D. la Model /A

Planned/Actual Other: Tool Joint Size ./I Bit Size

Set At: ICO / od ' Additives //A# Type -V

Shoe OD/ID Nozzles w4/f
Reference Measuring Point:

GROUND LEVEL I

Drig. Co. g. Rig No.: 6-. . / Rig Make/Mo-..: 4  S

Casing String No. 1 2 3 4 Drilling Method Circulation D.H. Hammer

Casing Size /( J -1f/ Auger NA Air AA Water/Mud 4A. Make XT2f 0lZ
Grade --- Rotary Reverse Direct Model buVroeen

Lbs. Per Ft. Tubex 4&A Vol: cfnk U .. Choke
Material /rhehL Cable Tool v gpm A/ Casing Hammer
Type: Sonic 4L Pressure AA psi Make

Welded Thd. A.R. w/Sonic A Drill Pipe O.D. A/.4 Model W//
Planned/Actual Other: 46t. Tool Joint Size AE. Bit Size

Set At: 8 Additives /M Type / /V
Shoe OD/ID 08rdS. _ Nozzles caie
Reference Measuring Point: dws// /o

GROUND LEVEL
Comments/Remarks: Estimated Depth to Water

.nAz&L/4 SVCz.Cpd &47R CaS/ 7 ;/'L n 4V08ek nA ____ ____

%Cgog csnk. a.UC b 'oto.7c': esx, a o'u sac ca.i
4"ro0 er/oz +,a/

Reported By: K. n Reviewed By: ? .&tt4e
Name/Title: GeeI NamefTltle: 5 / ,f
Signature Date: t-,t-/ Signature: Date: a

/ f
BHI-EE-017 (b1 /

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-41
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Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT- DAILY DRILLING Page- of
Continuation Page Date: .- 1V.(-a/

Wel~e:1,3/p l WellD: (f Sld -

Location: ;o - / - -7,4 1 Continuation of Report No.:

Time/Depth Description of Activities/Operations with Depth

From To

r?/Rt-feecjn-. lit /Oantdss. P/n gd o~rr4yA-ce..d4 Ca n A-

_ _A/'r 7"'. / .1/ ., ran/tI A cfes- Z 2e do g a .-ce '< ,n/,p>trI;Z toaa. 2'13,!r45 A/.a s A 0/f 2 'O' . Z.r /.s ep

.7. 5- ___f ___ 00 A- 9&, 2 , Ve-A- >

___ ~ AI ef s- o
0,. 4" '' .T( S5 /g, 11,4 9$ $~ft 7 i 7" t:k:,/ lei 40

____a Ce.,C rd..n , ., i' Cd.la4CP . ~ % .rf'(rzJ ud . 4' ,,,

7i$X O - art&fi/ s -j[ / 2'. S ,r/ /too

Reported By: ,'S ,Reviewed By: .- :k

Tile: Ce/*S Date: *- 2-Z / Title: oDate: /o
Signatu Signature:

BHi-EE-018 (12/97)

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

April 2002 A-42

1



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

FIELD ACTIVITY REPORT Page _J_ of __
DAILY DRILLING Date:

Well Name: .3 103 Well ID: /0 .3
Location: 740EA 2/ 7 ReportNo.:

Start Finish Total
Time 2/30 Time 0706 Time
Hole/DepthlCsg -7 Hole/Depth/Csg 3/ 2.$5 Hole/Depth/Csg
Reference Measuring Point: Casing String No.(4 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

.?1p re3()it C,2/O is.f&6- A?2,02prs[dt' t r&.-

400y&,

Reported By ;7l

SK-EE-.018 (1IZW)

s0.e15 e 0WX - /' ~

SO 9O4,s'7/a:/.s Y O 3 /4A C. ?
CCJ& ;gAl eea! do- i.-30ff

AL>, C/o f l~Zt ,.: 076,1t/t P

Reviewed By:
Dae: -3-1 Title: Date:

/ fI Signature: /1d2&c&t

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-43

I fSignature: /,,jrj&_464;



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page l of

DAILY DRILLING Date: -. SC2 -
Well Name: C3 /03 Well ID: C ,/16
-Location: Zo gjn - -4-. 7/ Report No.: 3

Start Finish Total

Time .2A30 Time "O0 Time 6OOhs -

Hole/Depth/Csg e., 3 / 203 Hole/Depth/Csg .2 / -25 Hole/Depth/Csg . __/37

Reference Measuring Point: Casing String No.(0 2 3 4 __

GROUND SURFACE See Report No. I

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

From To

Reported By: Reviewed By: )e2& 4
ile: Date: 4 t 0 / Title: Ceo 9 sj Date:

Signature: Signature:

BHI-EE-0~8 (12097)

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

April 2002 2



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

FIELD ACTIVITY REPORT Page _C of -_
DAILY DRILLING Date:

Well Name: 3 Well ID:
Location: ? ,/... g Report No.:

Start Finish Total
Time 1/3n Time -07/0 ,Z'tSTime
Hole/Depth/Csg E 6 / ,2V Hole/Depth/Csg 17 Hole/Depth/Csg .i 3
Reference Measuring Point: Casing String Nof: 2 3 4 -a7-d/

GROUND SURFACE See Report No. 1

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

From To

2/30 GewC1 aas;Z L0 al/ld41 ,j, //077 -ae~ w /QL
_/? 0:-s. r-A9n E * ' auzza/ Q - '.& 4 zl , ,,eZ

Title:Afor, %;Z Datrrl-, - 4 a wpp- k a' nts , Date

e I CIA

' /v

Reported By: / C /0 Reviewed By
The:~~~~~~ 

T 
ae - 0/ro a tDate: 0/1/

Signature: Signature:

BHi-EE-018 (12197)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-45



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page _{_ of _

DAILY DRILLING Date: g-.z&e -o
Well Name: 3/03 Well ID: C a

-Location: ,200 1 Report No.: &
Start Finish Total

Time a/20 Time 000 Time /0

Hole/Depth/Csg Ve / V7 Hole/Depth/Csg _ C, : l St5 Hole/Depth/Csg I

Reference Measuring Point: Casing String No.6 2 3 4 __

GROUND SURFACE See Report No. 1

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

02 C rew as4 $ Cp/3CAX3s../$t35 4e S0fF2eo~

al.361 &7s 0 X4c 5,5.iO & A~c 4 / 0 'C.1 Sz /e r

A,' A' 2/'

-7 7~_ _ 4 - g 5 /10

Reported By: 5Reviewed By: C L,

Tte: r Date:*-2 - Title: 6M'/ I Date: /=0 0/

Signatur Signature:

BHI-EE-018 (12197)

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

April 2002 A-46



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

FIELD ACTIVITY REPORT Page ._ of
AILY DRILLING Date: /

Well Name: - 3 /03 Well ID: C \o
Location: 3--74 -.*o Report No.:

Start Finish Total
Time 2130 Time 02e( Time so,
Hole/Depth/Csg 5,5 5 4,! Hole/Depth/Csg Q L-0- Hole/Depth/Csg M..44&./

Reference Measuring Point Casing String No. 6) 2 3 4 _
GROUND SURFACE See Report No. 1

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

From To Q c
Z1lt 2IC5,15 Taob, (A"u4Lg Cer 7 CA4A' &..4tua Woo . PR

ztto .LAL 7 r, n' u

6u___t___ pi a 108 IAl 6ol e~* Mik

Reported By: C a Reviewed By:

Title: / Date: Title: ce $ Date: -/-O/
Signatu u 9 Signature:

BHI-EE018 (12197)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-47

Q, /



BHI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT Page ._. of 3_

DAILY DRILLING Date:

Well Name: = Well ID: 4:S a-

Location: -2 - -4 /poI Report No.:

start Finish Total

Time O4O Time / /_) Time /0

HolelDepth/Csg , 4 > Hole/Depth/Csg lHole/Depth/Csg - / j

Reference Measuring Point: Casing String No. Z3 4 _

GROUND SURFACE See Report No. 1 16

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

From To

oeo oo ?a , Z),rMsr //,#$P az. > qrV 6c vS ey.

I C/ar. D1Wq&Js;.. JAA.. 4-ras ZAS.

-~S bifr t'

DUO -, V1,~tX~l~sy .j*

a I
4y -2

osdCffr I /-..
VA ohq

of3

Reported By: e Reviewed By R lc 7-
Title: 4 ci / Date: /,/ Title: Ia Date: o -//0

Signatuire: - Signature:

BHI-EE.O18 (12197)

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

April 2002
A-48

I



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

FIELD ACTIVITY REPORT- DAILY DRILLING Pag 2.- of J
Continuation Pade Date: £

Well Name: C3? 03 Well ID:
Location: Ill,- f - / Continuation of Report No.:

Time/Depth Description of Activities/Operations with Depth

From To

ff5 rai ra Ae st tV
/90 ____ 6fl0,4d M /aJ.L 

4:nj a r

05-J tevd c....X

4a&. £ttt One/j. -h AU12 , =s 4 l K=-A

L&L.... Q'.. e-" pXarV.
// es/tn e'rh~rna pL.C /An. v')

/epoyrrtea0i la. ABy-n ulR.. 2 -SS Tjr./fM )

/ite: ... '.] a- j: W' I../dt.$lwk / aJ IJ4F . 4Sf-I.i tl.. 4s(i

____ r / t:',/kt f.e... p~/w

enAh ii.,i ...;..d., s.;d .. .1 j~n
Sesnau...,.:i s A ture : .

BHI 'arAS% /il/. ,d 4u shr. ,,

____ ____ i A.-a ''Dr ,,. /~cJ pnl /.t,,. nea..~ -r, fo4

_____ ci tA ei. 4,).9 AIr,. t.br - el&rS~.. k 4 l

/ AAF )20 / ..n is A.A ;na~ aZg-. t\,

Jflf Jut ld.. tsesA .. u s a a .4r rnL& v 7L ,, 1 JtA6...g

Reported ejy: t Rev*# By: p~ c.J ArI*.a,
Title: Date & // -ik Tvuls : ~.kli A - l: / -n/

Revaur: i By:eturti

SHI-EE-CIS (12i97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-49



BI-01607

Appendix A - Borehole Geologic Logs Rev. 0

FIELD ACTIVITY REPORT- DAILY DRILLING page3 of.Z

Continuation Page Date:

WellName: Q.303 Well ID: C3/03
Location: -, -7 - 005 Continuation of Report No.:

Time/Depth Description of Activities/Operations with Depth

&From To

J$to JIi. d'Ie. 1 as it. Jtmn.. en, 0 Lerwh t-. t aILt? A t  tA

_______ As..< d .ag es. AdtiarA ?r ur eno/-J~era

I-

eort , RevlewedBy: Kevi wnq IThfr'

signa Signature:

3HI-EE-04 (I1

4'

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

April 2002 A-50



Appendix A - Borehole Geologic Logs
B1H-01607

Rev. 0

FIELD ACTIVITY REPORT Page _L_ of ..
DAILY DRILLING Date: to 01

Well Name: IVA Well ID: C1o03
Location: ; 1. 14/ 2 Report No.: 8

Start Finish Total
Time Zl'3o Time Time
Hole/Depth/Csg 3 /, Hole/Depth/Csg 7 / J7' Hole/Depth/Csg .t... /..

Reference Measuring Point 9. Casing String No. 1 3 4 _
GROUND SURFACE See Report No. 1

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

From To Siy4 -Z unn c 'dzsfun . .k /A~t str U d4.ary // se t

__ _ 7,1 . A. -,s -J--

To If F4- ns t aaJ t S d- & O..N FaN.. J- t* 4 e - 2cz- ,"

____ Ia alf- n4"_ 6P !5n4 en+mn.Jwn.

0456 n_ 7f 36

aPs- gt AJ a ... {'- .' ofrg .. 0 ./7ads /0.
040 213 £4 (fat A.i 4 n I &,fA-* a /-Arig -A

A5./ .$~5A m+ 4,1juxm /.s

..U2. .nff/ Pr,..AS4 Aa ane

Reported' By: ~e feiwdy

oty AI. 7y j~4 kI a, s..4e /, /41. 75k, r/ /A*rmbs

/.L&LL 9 7., ~ ja '- r m .

____.____ Pr C ' ,.nOu 7t M.w Un' /k.. ~e ,w-r osiy tr
Reported By: 4?.t $,A IReviewed By:KelSng)o'
Title: 4,fa,/ , Date: Ilioel Tife: Date:
Signature: Signature
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FIELD ACTIVITY REPORT- DAILY DRILLING Page_ of-.

Continuation Page Date: 9 (/
Well Name: A* [Well ID: C 31 0 3

Location: 2I(. - -7 /a6ooE- Continuation of Report No.:

Time/Depth Description of Activities/Operations with Depth

From To

A1:16 tUnt skL,f te.n. 7)-;Ij 1t)A 2M fn p

I.JA e-rd HeE f r .t /..e ecc )2:ao pr;s-e + Ito 6iS-3 cfT l.
Me A~sAgerlI g "RoL Dgg*qe)

o$lj **70J C4f*j a~Amw

jjp% teg.. gmcg
1115 B eek- 4 -v, (T- !5 Qe 3C-?

110 LbtJ "Zotg" FnIse ct.wO- .a5. .T t- "p'm7A

luA t-htza 1PLi'4. W
C.y_ C -bq - 1rar ha c ILAI

__- __ 1 S u g.a~ +t? s e'dP -W)t.t 4c . Aet.s

\__ ____ UJ& er 3* + tC& cYRA thc. oX .. 4. %oie I : .- ro

R a"i L -A I O-rM Ca -. 2c +

__ _ 225 (Lh A- t b e-' e

1 LL OU ( CAAyAO A-b,

Wl .b liweC p aA A wr . r< i 5

S gnatu As Sig naturn(>m - yA e :- e: W , :ftet

1303 A'a 5 .0, ' 141rZa at a r's ( Fe-A <
1511 b) K: it. Pr o - eg '39

Reported By:e,,II Reviewed By:

Title: 4A,21Date: E/ intle: tEa 0- I Date: /,0./-e

Signature: Isignature::gf! -

BHI-EE-018 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 -5

Continuation of Report No.
FIELD ACTIVITY REPORT
SHIFT CONTINUATION SHEET

Page of J
ontinuation of Shift Well/Excavation No. Operable Unit No.

JD~~j I I -2oo-7j- 

Description of Operations/Remarks

-N '~ L AA I5V,/Wp Oa. rz~iei APnL 4 -'c± c 2act. XRh m 6r -

I'?oS- C4-Aso Z.C"Ca AtA-+ tuc.,A A-c b9- "4-

flBt.b-~c 4 CLke Cb \A, ra 4 i~e.v\,j ros -u- )- -- ,e

ffi' -a6 0I -A<.

ISol 4?* khzo.J.-cuu 44tin nJJ. t on p~ p~; 4' -apaf-
I!b 6 mNIjl we Ct 7 Ca -0z y'r-A g Ad :'tks

3- LC f-je ja pg -- b 4 \xp sL h ~ J'

eport By: 
Dao a .

Title: r

A-001-123.1 0393

A-53
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FIELD ACTIVITY REPORT Page _ of L
DAILY DRILLING Date:

Well Name: 03 /3 Well ID:

Location: 7.2 /6 --- 7// Report No.:

Start Finish Total

Time 0 9/5 Time , ( Time _ , _ _ -
Hole/Depth/Csg 4/- I Z7 HolelDepth/Csg Az-/ ,8... Hole/DepthlCsg 4/W
Reference Measuring Point: Casing String No.6 2 3 4

GROUND SURFACE See Report No. I

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

From To

Sekrgl A,_ &,!ut eO Ot' kcs -n 6 enS gf * ydna y 4-

._. a./ 1Z ,Cn., /A -o drAse 17 7

A'w

e %'s Ps Vrl//tm ,Oo/..as (! ? -e u//6~

Reported By: _ Reviewed By: DC(Ae. A 5

Tifle: Date: f/ Tile: Ce- (0 Date: o
Signature: Signature:

BHI-EE-018 (1

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

April 2002 A-54
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FIELD ACTIVITY REPORT Page _L_ of _
DAILY DRILLING Date:

Well Name: C.3 /ol Well ID: , : 5
Location: -, Report No.:

Start Finish Total
Time -_- _9" Time 950fwl1 Time ro04
Hole/Depth/Csg //f-J4 HolelDepth/Csg ./j- I SE Hole/Depth/Csg /
Reference Measuring Point Casing String No. (0 2 3 4 _

GROUND SURFACE See Report No. 1

Time /Depth -Description of Activities/Operations with Depth
From T-__To- (Attach applicable drawings and document straightness test results)

. 00 do e..fz e gy 4,s . /

/ A Ce~ aZA/-/ Cr t//sn /.e A2 --

wt.. c0 ,*r &,a4,1m knf 4, s'.le OA~ a

Reported By: Reviewed By: C
lit4: Date: T/-' /Title: ro r Date: oo
Signature: Signature:

SHI-EE-01S (12197)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-55
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FIELD ACTIVITY REPORT Page __ of

DAILY DRILLING Date: ?..

Well Name: C- 3(03 Welt ID: 4 5/4 /

Location:.5 4 e -. -- 74 Report No.:

Start Finish Total

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

April 2002
A-56

i

Time to6),0 Time Ti

Hole/Depth/Csg .2 HolelDepth/Csg ~j4.C S Hole/Depth/Csg -

Reference Measuring Point -0 b Casing String No.0 2 3 4
GROUND SURFACE See Report No. i

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

From To -

1 0r .06 0,Ao /0z,4

*6 rz r . =J- ..- e/, X*' 9;

/< ,g/f z//, X,/O go6wr /e.scari

,e //

Repotdy Revi Byt >< /4x ie ~: sn /'e Q

Tidle: Data: T-/f-d/ T 54&_: . , Date: f

Signature: Signature:

BHI-EE-018 (=2
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FIELD ACTIVITY REPORT- DAILY DRILLING Page, of 1
Continuation Page Date: 7-stoX

Well Name: Well ID: 45 / ''

Location: .,00 - Continuation of Report No.:

Time/Depth Description of Activities/Operations with Depth

From To

Reported By: j(W) , Reviewed By: Ok d ea
Title: c oDate: f-/ -0 Title: -e f Date:k $
Signature: Signature:

BHI-EE-018 (12/97)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-57
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FIELD ACTIVITY REPORT
,DAILY DRILLING

Page _/ oft
Date:

Well Name: ,3 / o/3 Well ID: C 3 
Location: Zo --F..A . Report No.:

Start Finish Total

Time O(OO Time /%10 Time

Hole/Depth/Csg 34. C .St Hole/Depth/Csg I Hole/Depth/Csg /2C I /xes

Reference Measuring Point Casing String No. (& 2 3 4
GROUND SURFACE See Report No. 1

Time Description of ActivitieslOperations with Depth
Depth (Attach applicable drawings and document straightness test results)

From TO

I 041A6 e: a,. fl e O& A.r. eo/ o1w-r e v & ca A"n, -&o 0oQ ~eo c

/ r/ cAO/e. ,.Z /r./,o A Q- 10
/ A -y -r '

and f/ 0 /- /a I. n V10f- 6e~f-?4 gRey .3 egr~/4
I' l- rQ . / C ,s 1oJ 1

a ,./ 7- e .. /- Reviewed By: <) (2 CkeA '
do~3. 1,J: 4". r'01 7/4-ai / f3s irsEr

VD~~~~~ Qw 6vQn %r/- ewcl ///~r d.0iD Mf

10n DV~n i~fr~/ r$.G N $ /3\AJ-Er

Rjore By: Reviewed By: b2aee1 e.S
Trds: rr 50jSDate: -e. /Til: / /;', Date:

Slgnatiure:, Signature:

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

April 2002 A-58
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FIELD ACTIVITY REPORT Page of -_
)AILY DRILLING Date:

.Well Name: C-,3 10 3 Well ID:
Location: -. - Report No.:

Start Finish Total
Time ____/ __ Time /6,__) - Time _

HoleIDepth/Csqth a 1 Hole/Depth/Csg //2/ / - Hole/Depth/Csg Ag I t
Reference Measuring Point Casing String No. 1 3 4

GROUND SURFACE See Report No. 1

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

From To

0/ ___ Cea> a, c.% e ad/ fl0d /c Pz, rje.,A, t, & A esc ef

Zr AA / .At c, 4.+45s -eteZef/'.LA 4,z. 6.

4-.., & 1>. / 4 ' . >

ras~ /rkx R' ks /or.sr IO //Is.A//rr

90/,

T- !'rd v ,e7 (' /T470Wf/(4 g>A?

A 4i. c/d e., < /? wa 7,f701-!r/5 4 4 rL . ,412: /|&L7

/WS- 0 0 t Y&e "tV . f ;- A. Z'P$$ i

/1'/C t' 9 /9< c , I tM I r/~o e., /,Q 7W / M / f1 .

/ /> re,s 62f:dn 7-'-O ' / /_/ .v

Reported By:/fv /.Reewdy
Tide r)gr r;4Date: -Z-/1dTMW-e 6L(S Date:/ozi

Signature: IfdSignature: W

13M-EE-018 (12097)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-59
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FIELD ACTIVITY REPORT Page _ of
AILY DRILLING Date: o

WellName e,3 < 0 3 WeIllD: r 3./)2
Location: A t /I -. ReportNo.: /

Start Finish Total
Time onn./ C Time _ _ _50 . Time /0
HolelDepth/Csg // 1 //0 Hole/Depth/Csg /32 / /xa HolelDepth/Csg _C

Reference Measuring Point Casing String No. 1 ) 4 _
GROUND SURFACE see Report No. I

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

From To

OAdZ ___ r&Don1S,"P 04c70~s t ia //P7 POC( n) rt
E6_ ___- . Ed ZRa~a-E. //P 7,, V bV/4s7. r 2;iO84t/W-

__QrLc,;,or.i/O/A.;/ar~ - srAtaia-afAc

7'Orsi ?'r/; 7/// P ,-- x Md'=& lag

n R/ c: ts / ttno2s. /ac/tcV/// c YflrZ p09:es~wp /'

04 n f n/ e > 5 9 e j Xt x& /4 C ..

7'i-<r /rsn 2 A#n/ 9 Mer

Reported By: /tiC On Reviewed By: cic(/ce/ap

Signature 'agnlgae

B~i-EE-01 (14

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

April 2002 A-60
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FIELD ACTIVITY REPORT
TUBULAR GOODS TALLY

Page9of.;.

w- e nt'o"r
Well Name: C Ao3 Well I.D.:

TEMPORARY 'EMa E SCREENICAP*
Jt# Length (ft.) Jt.# Length (ft.) Jt.# Length (ft.) C Jt.# Length (ft.) C Jt.# Length (ft.) JtL#

1 C'r .f' 21 1 ?a Lb 21 '3 e3 L C V
2 2 t 120 22 L jtot 2 5 -

3 :23 3 , e- 23 L10./ 3
4 24 4 5: 4 24 /f).3 4

.5 25 5 5.0 & 25 J,63 5
6 2 6 5. 26 6

7-2 7 .0 I 27 fj7
8 8 28 8 *. - 28 I a
9 _. 29 9 __ _ - 29-1 9
10 ' 30 10 30 10
11 31 11 31 g 11
12 32 12 32 12
13 33 13 33 13
14 34 14 34 - 14
15 35 15 35 '- C15 
16 38 16 36 ;A 0 16-
17 _37 17 37 17
18 38 18 38 18
19 39 19 39 - 19
20 40 20 40 1-, Y40 0
Tot T ot Tot //. t - Tot
Indicate those Joints th centralizers with a C in the available box.
ALL casing length shall be measured to the nearest 0.01 ft.
Comments/Remarks:

Temporary: O.Dn.D. Permanent: O.DAI.D. Screen: 0.D3AD.

Reporte d * eveedB
Tmite: 4 Date J/6/ Y4 g D

Slg0 Signature:

BH -E 7P

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

BHI-01607
Rev. 0
Rev. 0
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FIELD ACTIVITY REPORT Page / of.
DAILY DRILLING Date: -

Well Name: (-3/o3 Well ID: o
Location: . jo.. - Report No.: /

Start Finish Total

Time (2 rb Time /go>/4 Time 9
HolelDepth/Csg I /Ad& Hole/Depth/Csg /f I / 9# Hole/Depth/Csg £7 Ci 5'
Reference Measuri Point Casing String No. 1 2 (5 4 _

GROUND SURFACE See Report No. 1

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

.. Q~r(CW 6fr mit0 0es~r, fQ/1r ejer 6 0 E Z / uw a

m 1-0x.</ -2Fao ;Z/ '' s

t z Alslo/l, 21, t

-r 7

By Rviwed By: Z

/in tr: /, rx "e Sigure:j x/t~ss
// /yrlr 2/02A-'

an4s /i4 , ' S.7 ?? ./fir

-~vA a3 / / 7-.r//'

Reported By: Reviewed By: d4~je

lifts: / Date: f- 2C..o/ ile: CGenfe atf . Datr- a
Signature: - Signature: C

BHi-EE-O18 (

Borehole Summary Report (C3 103, C3104, C3340 to C3344), 200-TW-2 OU

April 2002 A-62
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We

14.#
1.
2
3
4

5
6
7
8
9
10
11

12
1

i

2

T

gnaturr: /Z UeA .1 / '

BHI-EE-162 (1257)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-63

fnatu= I Si

FIELD ACTIVITY REPORT pagler
TUB LAR GOODS TALLY A4 * /5 Date:

03r -7 Well D:

TEMPORARY PERMANENTI SCREENICAP*
Len th (ft.) Jt# Length (ft.) Jt.# Length (ft) C Jt.# Len th (ft. C Jt.# Len gtt J .#

0_~ _ 1 21 1
2 .2 22 2

23 3 23 3
24 0 4 24 4
25 ,_ ' 25 5
26 6 26 6
27 7 27 7
28 8 28 8
29 !Cj 0 9 29 9
30 30 10
31 _131 11
32 32 123___ 13 - 33 13

4 34 14
5 35 15 38 15 . .
s 35 is . 36 116
7 37 17 37 17
8 38 18 . 38 18L 39 1_ 39 19
0 40 20 1 1 1 40 20
ot / Tot Io_ Tot Tot
Indicate those joints with centralizers with a C in the available box.
ALL casing length shall be measured to the nearest 0.01 I -

omments/Remarks:

Temporary: O.DAJ.D. Permanent: ODn /i.D. Screen: ODA.D.

Reported By: . ' Reviewed y /
Tite:7 Date: - 0 Title: e a 0 Date: o
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FIELD ACTIVITY REPORT Page L_ ofr
AlLY DRILLING Date:

Well Name 0 31o'3 Well ID: C' 3/0
Location: - - - -g Report No.:

Start Finish Total

Time 6/,90 Time_- /_/_0/ / S Time 2<
Hole/Depth/Csg /f /f Hole/Depth/Csg a,.f& 2// Hole/Depth/Csg ,Y7 <I

Reference Measuring Point Casing String No. 1 2 1)4 _
GROUND SURFACE See Report No. 1

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

I~ La I 6 ~& 0,kAs 07144nea,44a toK&JCX4 4 'gats- ApsN/eer a i - t c- S4 LY+i&P)

cae 4 /Z fs maile epa 6w21ga.,/

- I-,-

v 2 . A' ., z. £. /

r 4/ A 9 5Adcr, A

& ~ ~ ~ ; 9E f///sZ /a,, zzz / /ZZ /ff

ksa /

//-Aue //r -4 A;At Ia O
I'm, '' I a 101f Zkk An il 5or -AA b W scN

a.7

Reported By: uReviewedBy:

Title: Date: q,-Z / Title: Date:

Signature: Signature:

BSi-EE-018 (12197)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-64
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FIELD ACTIVITY REPORT Page .L of _
AILY DRILLING Date: ?-a7

WellName: a 3 /0 3 We-l C: 3 /Q3
LocatWon / - Report No.: 17

Start Finish Total
Time Of0O Time 0&3<___ . Time //4
Hole/Depth/Csg ;22. 5/' Hole/Depth/Csg AL4 / A/& Hole/Depth/Csg 4/AL /A/AL.

Reference Measuring Point Casing String No. 1 2 6)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

0(a0o r__ Cew onsZ tt6? O6O490, . ,4 Yo,9

ore /4 y7 4///14g
o/iwi /a a- ) s 0 t coef lWA C 04.2O -n e s 4/0e e, 4A h9

Anti & 22 1-3 / ,7111Ar 7 '4-s Zwx , Ae/ Z e >

64,4' tf e 0;CA74/n A At er/Ca, 0 (P t6 Ad..

Reported By: ;41, e Reviewed By: )d4/e s
Tiff: 4 4  Date: 9-9-/ Tiue: GCeo - Date/C

Signature: Signature:

BHI-EE-018 (12197)

Borehole Summary Report (0103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-65
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FIELD ACTIVITY REPORT- DAILY DRILLING Page_ of 3
ewfrntuat IpDate: 9-2 .-c

Well Name: (3/03 Well ID: 5/4)3

Location: 1o ifg ... 7 Report No.: /9,

Time/Depth Description of Activities/Operations with Depth

From To

otrooCrew on Z; P 06 O/4,s Ceco pco/ / spp //A pror.-r

'00 ev 2/'25V06
' 92-'.-

__ ~rLA'ne# O7S. tisr 7% s/aer /ss/~1n i A s:/re.., 2k$

o~a, a-dg A4C. 20Ec -/"4k6 0 ize A-,4r atan

___ t r,4oge S e 4/.:.t cie/ z~/4ac4 // ~ZS~'n7
___ Z~ /SA& &r>& n#jAn <J,, >/Q$ .~'A''Q r Af/

___/___ - 22 Zrftf.Sss/nty a~e/ f '-

_ __ n'/ / -/7, > / s e e

Signture

AHI- , E 8s 0 /1e/ 2/7)

4-r:A ; 'A /L,/ /6"f OLsrW /4 C(E

Reported By: j /l11 Reviewed B

Title: 4d&,0' Date: l-,7-zr / Trdle: Date: ZI9 0

Signature Signature;

.BHI-EE-0i8 (12197)

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

April 2002 A-66
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FIELD ACTIVITY REPORT Page _/ of
DAILY DRILLING Date: /0-.

Well Name: 63/3 Well ID: '
Location: e * -',4f- Report No.:

Start Finish
Time 61O4 Time_ ______ Time 4C- /44. s
Hole/DepthlCsg /-/ 4/- Hole/Depth/Csg 4 Hole/Depth/Csg t/t-4 /

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

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

AMA~a 4 r x, f e&elw,/s 10,,txs rAI A Zirta/r :.

f A "Q *-2 t Fz-1  71 , 'SW Ia -C .

C~o eo aaaasO - G /o ,- a//e &a

AA .2sC4S . ttr.b A* ,&7/Z -tf Ais

ReotdBy: Reviewed By:
Tte: Date: -- /-tf Titj/:F 4 2, - Date:1,1

BH19"atureSignature:

Ot / s p csc1

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 A-67
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BNI-EE-o18 (070/2001)

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

April 2002 A-68

FIELD ACTIVITY REPORT - DAILY DRILLING age. of
Date: / -

WeilD: C o3 WellName: 63/03
Location: ?c t -=/q -s- Report No.:

Start Finish Total /4

Time ed, Time /S;o Time - /S-
Hole Depth/Csg /A5 /. /f Hole Depth/Csg . /4t./..ALf Hole Depth/Csg /. /L./

Reference Measuring Point: Casing String No. 1 2 3 4 ____ Rod Size:
GROUND SURFACE See Report No. 1

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

From To

Til: ___g, ae /E-g-o /oileats )o

0ra , - 4 >

Ognat0 6___ r 6 SacCs H- "/HW X.

''d Yo -A,,

/$-S zklC ZieIt221-

Reported By e n /Flac Reviewed By: 4
Title: j 'Cp lo e9 Date: /0g-g / Title: ( (5 Date t

Signature: ISignature:
Original to: e aft n)Mnformation Services, HO-09/i-WIS
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C3340
tsltfSCLeWPMu

Log Data Report

Borehole Infornatiom

Borehole: C3340 Site: 21-6--38
Coordinates GWL' (ft): none GWL Date:

North East Drill Date TOC' Elevation Total Depth (ft) Type
N/A? N/A June2001 N/A 60 push

Casing Informatioit

Outer Inside
Diameter Diameter Thickness

Casing Type Stickup (ft) (in.) (in.) (in.) Top (ft) Bottom (ft)
steel threaded 0.5 6.625 5.625 0.5 0 60

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. The zero reference
point for the log data is the ground surface.

Loeeine Eanuiment Information

Ing System: Gamma 2B Type: SGLS (35%)
Catibration Date: 09/00 Calibration Reference: GJO-2001-245-TAR

Logging Procedure: MAC-HGLP 1.8.5

Logging System: RLS Type: NMLS (Moisture)
Calibration Date: 05101 Calibration Reference: GJO-2001-247-TAR

I Logging Procedure: -HGLP1.6.5

S gging System: Gamma1C Type: HRLS
Calibration Date: 09/00 Calibration Reference: GJO-2001-244-TAR

SLogging Procedure: MAC-HGLP 1.6.5

Page 1
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Snectral Gamma LogginE System (SGLS) Log Run Information:

Log Run 1 2 3 4
Date 7/111/01 7/11/01 7/12/01 7/12/01
Logging Engineer Spatz/Musial SpatzlMusial Kos/Musial Kos/Musial
Start Depth 0 12.5 22.5 35.0
Finish Depth 13.5 23.5 34.5 35.0
CountTine (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
ft/min n/aI n/a n/a n/a
Pre-Verification 80017CAB BOO17CAB B0019CAB B0019CAB
Start File B0018000 B0018028 B0019000 B0019024
Finish File B0018027 B0018050 80019023 B0019024
post-Verification B0018CAA B0018CAA None None

High Rate Lowing System (HRLS) Logy Run Information:

Log Run 5
Date 7/20/01
Logging Engineer A. Pearson
Start Depth 13.5
Finish Depth 36.0
Count Time (sec) 300
Live/Real R
Shield (Y/N) N
MSA Interval (if) 0.5
ft/min n/a
Pre-Verification DOOOCAB
Start File D0000000
Finish File 00000045 _____ ______

P7ost-Verification DOO02CAA

Neutron Moisture Logging System (NMLS) Lot Run Information

Log Run 6 7 (repeat)
Date 7/23/01 7/23/01
Logging ngineer Kos/Spatz Kos/Sptz
Start Depth 0.0 40.0
Finish Depth 59.0 33.25
Count Time (sec) n/a n/a
Live/Real R R
9FteldF(Y*N) N N
MSA Interval (i) n/a n/a
i/min 1.0 1.0
Pre-Venfication C0042CAB C0042CAB
Start File C0052000 C0052237
Finish File C0052236 C0052264
Post-Verification C0062CAA C0062C AA
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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:

I Analyst: I McCain7 Date: 1 07/27/01 1 Reference: I MAC-VZCP 1.7.9 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. Because of high dead time and detector saturation, maximum
gross count rates and 7Cs concentrations are not considered reliable, and are probably significantly higher
than reported values. Where dead time exceeds about 4 0 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 2 'U
concentrations instead of the 1

14Bi peak at 609 keV to avoid interference from the 137Cs 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 gamma and dead time, naturally occurring radionuclides (4 0K and
associated decay progeny of m2 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 circles 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 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.
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Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 B-3



BHI-01607
Rev. 0Appendix B - Borehole Geophysical Logging Reports

Results and Interpretations:

7Cs was detected. The greatest 137Cs concentration occurs between 15 and 32 ft. High dead times and
detector saturation occurs between 13 and 36 ft. The maximum measured 137Cs concentration is about

180,000 pCi/g, at 23.5 ft.

Detector saturation in the region of high '37Cs effectively obscures the natural radionuclides.

GWL - groundwater level
2 TOC-top of casing

N/A - not available
' n/a - not applicable
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C3340
Man-Made Radionuclides
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flraMz

Log Data Report

Borehole Information

ore C3341 I SIte: 21-B-38
Coordinates I GWL(ft)': N/A GWL Onto:

North East Drill Date TOC' Eevatlon Ttl Depth (W) TypeNIA N/A June2001 N/A 60 push

Casing InformatioE

Outer Inside
Diameter Diameter Thickness

Casing Type Sticku (ft in. In. in. Top ft Bottom (t)

[stee
steel threaded 0.5 6625 5.625 0.5 0 59.5

Borehole Notes:

This temporary borehole was 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. Themro reference point for the log data is the ground surface.

Logging Ecuinment Information

1 Logging System: Gamma 2B Type: SGLS (3 %)I Calibration Date: 09/00 Calbration Reference: GJO-2001-245-TAR
ng roeure: -

Lni Socdur Mem:GL 1.s. r

igystem: mma Type: HRLS
Calibration Date: 09/00 Calbration Reference: GJO-2001-244-TA

Logging Procedure: MAC-HGLP 1..
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Spectral Gamma Logging System (S GLS) Log Run Information:

Log~Run 1 2 3 4 5

flte 7/10/01 7/10/01 7/10/01 7/10/01 7/10/01

Logging Engineer Spatz Spatz Spatz Spatz Spatz

Start 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

Shield (YIN) N N N N N

MSA Interval (ft) 0.5 0.5 0.5 0.5 0.5

ft/min n/ _ _ n/a n/a n/a n/a

Pre-Verificationr B0 16CAB B0016CAB B0016CAB BOO16CAB 60016CAB

Start File BO01600O B0016056 60016064 80016088 B0016093
-FinishFie 60016055 B0016063 B0016087 80016092 80016105

Post-Verification 80016CM B0016CAA B0016CAA B0016CAA B0016CAA

Log Run 6 7 8 (repeat)
Date 7/10/01 7/11/01 7/11/01
Logging Engineer Spatz Musial/Spatz Musial/Spatz
StartDepth 14.0 8.0 14.0
Finish Depth 7.0 1.0 8,0
Count Time (sec) 180 180 180
Live/Real L L L

Shield (Y/N) N N N

MSA Interval (ft) 0.5 0.5 0.5
ft/min n/a n/a n/a
Pre-Verification B0016CAB B001 7CAB B0017CAB
Start File B0016106 B0017000 B0017015
FinishFile 80016120 B0017014 B0017027
Post-Verification 0016CM B0017CAA B0017CAA I

Hiuh Rate Logaing System (HRLS) Loe Run Information:

Log Run 9 10
Date 7/20/01 7/20/01
Logging Engineer Pearson Pearson

/Musial /Musial
Start Depth 13.5 29.0

Finish Depth 24.0 34.0
Count Time (sec) 300 300
0ive/Real
Shield (Y/N)
MSA Interval (ft)
ft/min
7re-eification
Start File
Finish File
Post-Verfication

R
N
0.5
n/a

DOOOCAB
00001000
D0001021

00002CAA

R
N
0.5
n/a
0000CAB

00001022
00001032
D0002CAA
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Neutron Moisture Logging System (NMLS) Loy Run Informatiox

Log Run 11 12 (repeat)
Date 7/24/01 7/24/01
Logging Engineer Kos/Spatz Kos/Spatz
Start Depth 0.0 42.0
Finish Depth 59,5 35.75
Count Time (sec) n/a n/a
Live/Real n/a n/a
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
ft/min 1.0 1.0 1
Pre-Verification C0042CAB C0042CAB
Start File 00062000 C0062239
Finish File C0062235 C0062264 I
Post-Verification C0062CAA C0062CAA I

Loasine Oneration 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 post-run verification spectrum B001 7CAAwas collected over a 500-second count time instead of 1,000 seconds.

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

Analysis Notes:

I Analst: I McCain Date: 1 07/27/01 1 Reference: I MAC-VZCP 1.7.9 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 individualenergy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections wereapplied for casing thickness and dead time. Water correction was not required. Because of high dead timeand detector saturation, maximum gross count rates and " 7 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 2 Bi peakat 1764 keV was used to determine " 8 U concentrations instead of the 2 14 Bi peak at 609 keV to avoidinterference from the ..Cs peak at 662 keV.

The high rate data were processed for .Cs 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, forwhich 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
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the thicker casing, which is based on an equivalent casing correction for 8-inch diameter developed by

Randall.

Loy Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides ('0K, and

decay progeny of m2Th and 3U), 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 grain (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% 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:

'3 s and 60Co were detected. The highest1 37Cs concentrations occur between 12.5 and 28 ft. High dead

times and detector saturation occurs between 14.5 and 19 ft. The maximum measured 13 7Cs concentration

is about 56,186 pCi/g at 17 ft. A second interval of '7Cs occurs 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.

60OC was detected intermittently between 33 and 57 ft, with a maximum concentration of 0.16 pCi/g at 33

ft.

40K 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 37CS concentration, but it is not clear if the neutron log is responding 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
4 n/a - not applicable
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C3341
Man-Made Radionuclides
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C3341
Total Gamma and Dead Time

Total Gamma (cps)
1 - 10 101 101 10g 10, .10

Dead Time (%)
0 20 40 60 60 100

30

I l I D l l | | I l l l l | | | | | I l l

total gamma (log scale
total gamma (linear scale)

-- - ~--- I - -- T- ----

I V I I

- I 7 - -

4 - i- ------- ----

6 0
1 ', 10" 101 10 10' 1 10;

0 100 200 300 400 500 6000

I

1 L

-- -I1 -- -

S- - ----

50'

0 20 40 60 80 100
percent

Borehole Suomarv Report (C3103, C3104. C3340 to C3344 I 200-TW-2 OU
April 2002

0 'U

C,

B- 1 7



BHI-01607
Rev. 0Appendix B - Borehole Geophysical Logging Reports

Log Data Report

Borehole Information

I Borehole: C3342 I site: 216-13-38
[ ord~nates to:

North East i vation ota pt (ft) Type
N/A N/A June2001 N/A 60 push

Casine Information

Outer Inside
Diameter Diameter Thickness

Casing Type Stickup (ft) (in.) (in.) (in.) Top (ft) Bottom (ft)
steel threaded 0.5 6.625 5.625 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
I ft thick, and the top of casing sticks up approximately 0.5 ft above the gravel surface.

Losinae Eguiment Information

10Gaqrto ae 9/00 Calibration Reference: GJO-2001-245-TAX

f n stem: NLIType N S(oisture)

[ inN r:- .airtion Da: 05/01 Calibration Reference: GJOU-z001-4-sOR

SIng Sstem: GmrnalCI Type: HRLS

Ciibration Date: 09/00 Calibration Reference: GJQ-2001-244-TAR

Page 1
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Spectral Gamma Logiine System (SGLS) Log Run Information:

Log Run 1 2 3 4 5 (repeat)
Date 7/09101 7/09101 7/09/01 7/09/01 7109/01
Logging Engineer Spatz/Musial Spatz/Musial Spatz/Musial 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
Count Time (sec) 180 180 30 180 180
Live/Real L R R L L
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 n/a n/a n/a
Pre-Verification B0015CAB B001 5CAB B0015CAB B0015CAB B001 5CAB
Start File B0015000 B0015054 B0015066 80015100 80015127
Finish File B0015053 B0015065 B0015099 B0015126 B0015139
Post-Verification B0015CAA 8 CA001 5CAA B001 5CAA 0015CAA

High Rate Loezine System (HRLS) Loe Run Information

Log Run 6
Date 7/20/01
Logging Engineer Pearson
Start Depth 13.5
Finish Depth 35.0
Count Time (sec) 300
Live/Real R
Shield (YIN) N
MSA Interval (ft) 0.5 1 1 1
ft/min n/a
Pre-Verification DOOCOCAB
Start File D0002000
Finish File D0002043 I I I I
Post-Verification D0002CAA I I I I

Neutron Moisture Losuine System (NMLS) Log Run Information

Log Run 7
Date 7/20/01
Logging Engineer Spatz/Musial
Start Depth 0.0
Finish Depth 59.5
Count Time (see) n/a
Live/Real n/a

MSA Interval (It) 0.25
ft/min 1.0
Pre-Verification C0002CAB
Start File C0002000
Finish File C0062238
Post-Verification
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Lousing ODeration Notes:

The zro 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 I after B0015031 (44.0 ft), and in run 4
after BOO15103 (12.5 ft).

Analysis Notes:

Analyst: McCain Date: 07/27101 Reference: MAC-VZCP 1.7.9, 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 4 0percent, pulse pileup and peak spreading effects may result in underestimation of eak
count rates. The 2Bi peak at 1764 keV was used to determine M2 U concentrations instead of the 2 Bi
peak at 609 keV to avoid interference from the 17Cs peak at 662 keV.

The high rate data were processed for 137Cs 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.

Lot Plot Notes:

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides ("K, and
associated decay progeny of m2 Th and23U), 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 Interetations:

1Cs and Co were detected. The greatest 11Cs 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 "3Cs concentration falls between 20,000 and

Page 3

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
April 2002 B-20



Appendix B - Borehole Geophysical Logging Reports
BHI-01607
Rev. 0

100,000 pCi/g. From 33.5 ft to TD at 59.5 ft the 137CS concentration gradually decreases from more than
2,000 pCi/g to about 15 pCi/g.

6Co was detected intermittently between 34 and 42 ft, with a 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 "'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 5 percent to 8 percent. This zone occurs 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 I to 5 ft with a maximum of 5.5 percent at 3 ft.

GWL - groundwater level
2 N/A - not available
3 TOC - top of casing
4 n/a - not applicable
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C3342
Man-Made Radionuclides
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C3342
Natural Gamma (KUT) Logs
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Log Data Report

Borehole Information

Borehole: C3343 I Site: 216-B-38
coordinates GW'(11): NA' GWL Omits:

North East Drill Date TOC'MElvation Total Depth (ft) Tp
N/A N/A June2001 0 N/A 60  push

Casing Information

Outer inside
Diameter Diameter Thickness

Casing Type Stickup (ft) (in.) (In.) (In.) To, (ft) Bottom (ft)
steel threaded 0.5 6.625 5.525 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 approximately1 ft thick, and the top of casing sticks up approximately 0.5 ft above the gravel surface.

Loaging Eauinment Infortnation

Logn y : Gamma2B y SGLS(35%)SCalbration Date: 09/00 Calbration Reference: GJO-2001-245-TAR
Logging Procedure: M .6.

Logging ystem: NMLS I Type: NML (Moisture)
Cabration Date: 05101 Calbration Reference: GJO-2001-247-TAR

SLogging Procedure: MAC-HGLP 1.6.5
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Spectra Gamma Logging System (SGLS) Loa Run InformatioE

Log Run 1 2 (repeat)
Date 7/05101 7/05/01
Logging Engineer Spatz Spatz
Start Depth 59.5 3.0
Finish Depth 1 9.0
Count Time (sec) 180 180
Live/Real L L
Shield (Y/N) N N
MSA Interval (ft) 0.5 0.5 11 1 1
ft/min n/a _ n/a
Pre-Veritication B0014CAB B0014CAB
Start File B0014000 B0014118
Finish File B0014117 B0014130
post-Verification B0014CAA B0014CAA

Neutron Moisture Loeuing System (NMLS) Loe Run InformatioE

Log Run 7
Date 7/20/01
Logging ngineer Spatz/Musial
Start Depth 0.0
Finish Depth 59.5
Count Time (sec) n/a
Live/Real n/a
Shield (YN) N
MSA Interval (ft) 0.25 1 1 1
f/min 1.0 1
Pre-Verification C0002CAB I
Start File C0003000 I
Finish File C0003238
Post-Verification C0003CAA

Loggine Operation Notes:

The mro 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 I after file BOO 14033

(43.0 ft).

Analysis Notes:

I Analyst: | McCain I Date: | 07/27/01 | Reference: | MAC-VZCP 1,7.9, Rev. 2 1

The pre-run verification spectrum was found to be within acceptance criteria. The post-run verification

spectrum was below the lower warning limit for all three peak intensities (609, 1461, and 2615 keV).

FWHM values 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 calculated with EXCEL.

Corrections were applied for casing thickness. Water correction was not required. Dead time was less than

1 percent over the entire borehole, and no dead time corrections were required. The 114Bi peak at 1764 keV
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was used to determine "'U concentrations instead of the 214Bi peak at 609 keV. This was done forconsistency with boreholes C3340, C3341, and C3342, where interference from the 137Cs peak at 662 keV
affected the 214Bi 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 ofthe thicker casing, which is based on an equivalent casing correction for 8-inch diameter developed by
Randall.

Log Plot Notes:

Separate log plots ae provided for gross gamma and dead time, naturally occurring radionuclides (40K, anddecay progeny of ' 2 Th and 21j), and man-made radionuclides. Foreach radionuclide, the energy value ofthe spectral peak used for quantification is indicated. Unless otherwise noted, all radionuclides are plottedin picocuries per gram (pCi/g). The open circles indicate the minimum detectable level (MDL) for eachradionuclide. Error bars on each plot represent error associated with counting statistics only and do notinclude errors associated with the inverse efficiency function, dead time correction, or casing and watercorrections. These errors are discussed in the calibration report. A combination plot is also included tofacilitate 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 maximumconcentration of 1.2 pCi/g occurred at 5.5 ft.

Increases in gamma counts at 22 to 29 ft and below 35 ft are attributedto 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
2N/A -not available
3 TOC - top of casing
4 n/a - not applicable
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C3343
Man-Made Radionuclides
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was used to dWtormie 20i concentrations instead of the "Bi peak at 409 keV. This was done lor

consistctcy with boreholes C33411. (3341. and (32, where interference from 1th "Cs peak at 662 keV

affected I he "Bi peak at Nt9 keV.

The netron moisture lbg was prncessed using The calibration relationship developed for a 6-iich-dianeter
borehole with I.'-iih-thick easing. A torrction factor of I.2 w as applied to aceountit for tile t. res 01

the thicker casing. w hich is based on an equivalent casing correction tOr 8-inch diameter developed by
Randall.

Log Plot Notes:

Separate Log plts are provided foi gross gitna and dead time. naturally occirring radionnClides r K. and
dcay progtiy ot " b and t it ai.an-made radionulides. Foreach radionUelidC. the energy value of
the spectral peak ised tOr quantftcation is indicated. Unless otherw ise noted. all radioniel lides are plotted
in picoctries per grim pCigt. The open ckices indicale (he minimUm detectable level (MDL i [or each
radioniLde. Error bars on each plot represent error associated with eointing sratistics only and do not
incdine crrors assoc ated x ith the inmuse effc ictiy futinon. dead time corre cion, or casing and water

corrections. These errors are discussed in lhe calibration report. A combination plot is also included to
tAcitte correlation.

A repeat lo plot i also shon. Tle repcat plot inlicates good agreemntit bewen suc sive log runs,
dem onstratitg good repeatability in both depth and radiunwlide measurement.

Results and I nterpretation s:

Only miinor artoutits of Cs -37 %ere detected by tMe SGL S between 4.5 arid 5.5 t Te 'omaxiniim
cmtcetntrtiOn at .2 pQi * occurred at 5 k.

Increases in gamma cottos at 22 to 29 ft ant below 35 1 ate atrihmed to icreases in narural tradioiilides.

primarily K-40. lis may be ani idiet ion cia scratigraplic change assoitated with an i crease in fines.

GiWL grouindwater level
N/A not available
T(A top Ht easing

4 no - not applcable
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C3343
Natural Gamma (KUT) Logs
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C3343
Total Gamma and Dead Time
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B- ,. -auc

C3344

Log Data Report

Borehole Information

IBorehoe C3344 1 Site: 21 6-B-38
Coor nates . IX te:

North East Drill e T vation Total pth (ft) ype
N/A N/A June2001 N/A 60 push

Casing Information

Outer Inside
Diameter Diameter Thickness

Casing Type Stickup (ft) (In.) (in.) (In.) Top (ft) Bottom (ft)
steel threaded 0.5 6.625 5.625 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.

Logging Eauipment Information

Sstem: /ammType: (R obr5aiton Dae 09100 Calbration Reference: GjO-HAN-245-TiAR
Iogng Prcedure: HL1.5

ggnt Item:pe: cMS Misture)
Cabratio Date: 0510 ualbration Refereince: GJO-HAN'-247-TAR

II Logg ng Procedure: MAC-HOLP 1.8.5
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Svectral 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
Start Depth 59.5 10.0
Finish Depth 1 4.0
CountTime (sec) 150 150
Live/Real L L
Shield (Y/N) N N
MSA Interval (ft) 0.5 0.5 1
ft/min n/6I n/a
Pre-Verification B0012CAB B0012CAB
StartFile B0012000 B0012118
inish File B0012117 B0012130
Post-Verification B0012CAA B0012CAA I

Neutron Moisture Logging System (NMILS) Log Run Information

Log Run 3 4 (repeat)
Date 7/23/01 7/23/01
Logging Engineer Kos/Spatz Kos/Spatz
Start Depth 0.0 36.0
Finish Depth 59.5 29.5
Count Time (sec) n/a n/a
Live/Real n/a n/a
Shield (Y/N) N N
MSA Interval (ft) 0.25 0.25
ft/min 1.0 1.0 1 F __I
Pre-Verification C0042CAB C0042CAB
Start File C0042000 0042239
Finish File C0042238 C0042264 I I I
Post-Verification C0062CAA C0062CAA I I I

Loeeine Oneration Notes:

The wro 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 I after file B0012094
(12.5 fit).

Analysis Notes:

Ana st: McCain Date: 07/27/01 Reference: MAC-VZCP 1.7.9, Rev. 2

The pre-run verification spectrum was found to be within acceptance criteria. The post-run verification
spectrum was below the lower warning limit for all three peak intensities (609, 1461, and 2615 keV).
FWHM values 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 calculated with EXCEL.
Corrections were applied for casing thickness. Water correction was not required. Dead time was less than
1 percent over the entire borehole, and no dead time corrections were required. The 2 14Bi peak at 1764 keV
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was used to determine 8U concentrations instead of the 214 Bi peak at 609 keV. This was done for
consistency with boreholes C3340, C3341, and C3342, where interference from the "'Cs peak at 662 keV

affected the 2 14 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 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 (4 0K, and

decay progeny of 2 Th and 2 38U), and man-made radionuclides. 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 activity (MDA) 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 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.

'GWL - groundwater level
2N/A - not available
3 TOC - top of casing
4 n/a - not applicable
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C3344
Natural Gamma (KUT) Logs
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[r~ g3104

Log Data Report

Borehole Information:

Borehole: C3104 I Site: 216-B-38Trench
Coordrnates GWL (ft): Notreached GWL Date:

North East Drill Dals TOC' Elevation Total Depth ypeN/A n/a 8/01101 n/a 259.6 Cable Tool

Casing Information:

Outer inside
Stickup Diameter Diameter Thickness Top BottomCasing Typ (if) (in.) (in.) fin.) (if) (iffCSthreaded steelpipe Sin. 10.75 9.25 0.75 0 58

CS threaded steel pipe l7in. 8.375 7.825 0.5 0 111CS 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.

Looeing Equinment Information:

ogg n ste: Gamma Type: SGLS (35%)
Calibration Date: 9/00 Calibration Reerence: GJO-2001-245-TAR

I Logging Produre: MAC-H-GLP .T.5

ogng stem: RLS1 e: Moisture
Calbration Date: 5/01 Calibration Reference: RLSMOO.0

SLogging Procedure: MAC-HGLP 1.6.5

Logging System: Gamma1C I Type: HRLS
Calibration Date: 9/00 Calibration Reference: GJO-2001-244-TAR
I t De Logging Procedure: MAC-HGLP 1.6.5
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Spectral Gamma Logging System (SGLS) Lop Run Information:

Log Run 1 2 3 41R eat 5
Date 8/06/01 8/06/01 8/76/71 8/01 8/07/01
Logging Engineer Musial Musial Musial Musial Musial/Kos
Start Depth (ft) 0 18.5 42 53 58

Finish Depth (ft) 18 415 59. 3W 111.5

Count Time (seC) 2U T22 27-

Live/Real R
Shield N N N N N

MSA Interval (ft) 0.5 0.5 0.5 1.0 0.5
ft/Min We _ _ n/a n/a n/a n/a

Pre-Verification B00029CAB B00BOOO9CA B0029CAB B 0030CAB
Start File 29 ' *BU0203 B0W 8 B0029120 B--30r-

Finish File B0029036 B0029083 B0029119 B0029132 B0030107
Post-Verification 100029CAA B00029CAA BWO29CM 00029CAA 3

Log Run 6eRepeat 7 8 9 10/Repeat

Date 8107/01 8/10/01 8/10/01 8/11/01 8/111/01
Logging Engineer Musial M Pearson Musial Miai

Start Depth (t) 106 1T 173.- 219.5 1T
Finish Depth (n) T1T. 774 227U 29U 130

CountTime(sec) 200 200 200 100 100
Live/Real R R R R R
Shield N N N N N
IMA Interval (ft) 05 0.5 0.5 0.5 0.5

ft/min n/a n/a n/i n/a n/a

Pre-Verification BOOO3OCAB I800032CM 8032C 800033CABM BO0033CAB
Start File B0030108 B0032000 80032129 B0033000 B0033082

Finish File B0030118 B322 B003227 B0033081 B0033112

Post-Verification B B 2A B00032CAA B A B00033CAA

Neutron Moisture Loggine System (NMLS) Log Run Information:

Log Run 1 2/Repeat 3 4IRepeat
Date 8/07/01 8/07/01 8/11701 8/11/01
Logging Engineer Musial/Kos Musial/Kos Musial Musial
Start Depth (ft) 58.0 105 110 230
Finish Depth (ft) 111.25 110 2 24F

Count Time (sec) nR/a n/a n/a n/a

Live/Real n/a n/ta n/a n/a
Shield N N N N
MSA Interval (ft) t2 -.25 .25_.2

ft/min 1.0 1. 1.0 1.0
Pre-Verification C50CA COO9CAS C010A CO10CAB __

Start File 090 C009214 C100 C0010601 _ __

UUUILIJU jUU VUU1

FRnIsh File
Post-Verification

C009213
C009]AA I C)O§CAA- I COOCAA7] C0l00CAA
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High Rate Logging System (HRLS) Log Run Information:

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 occurred at file
B0029089 (45 ft). During logging run 4, a fine gain adjustment occurredat file B0029120 (53 ft). During
logging run 8, fine gain adjustments occurred at files B0032111 (165.5 ft) and B0032125 (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 c1F)
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: D003003 at 13 ft; D003008
at 16 ft; D003013 at 18.5 ft; D003048 at 36 ft.

Analysis Notes:

Analyst: Sobczyk Date: 08/22/01 Reference: MAC-VZCP 1.79, Rev.2

Pre-run and post-run verification spectra for the SGLS were evaluated. All of the pre-survey verification
spectra were within the control limits. The post-survey verification spectrum for logging run I (file
B00030CAA) was the only post-survey verification spectrum that was outside of the control limits. The
full width half maximu m (FWHM) for the 1461-keV peak and the 2614-keV peak were above the upper
control limits for this post-rnm verification spectra. Examinations of spectra indicate that the detector
appears to have finctioned 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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Log Run 1 2/Repeat
Date 8/16/01 8/16/01
Logging Engineer Spatz Spatz
Start Depth (ft) 12.0 25.0
Finish Depth (ft) 47.0 20.0
Count Time (see) 300 n/a
Live/Real R n/a
Shield N N
MSA Interval (ft) 0.5 0.25 1
ft/min n/a n/a
Pre-Verification D003CAB D003CAB
Start File D00300 003071
Finish File D003070 D003081
Post-Verification D003CAA DOO3CAA I
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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 string at 58, 111, and 259.6 ft, and the change in

drill strings is 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 OK curve at 122.5, 124, 126.5, 127, and 129.5 ft. 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 3 7Cs reaches activities of about 100,000
pCi/g between 18 and 35 ft. This high rate zone contains activities of 137Cs that are beyond the operating

range of the SGLS. At lower activities Of "7 Cs, 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 8-inch 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 (0K,
2Th, U, and associated decay progeny), and man-made radionuclides. 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 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 volume percent moisture is also shown on the combination plot.

Results and Interpretations:

The man-made radionuclides 1 7Cs and "Co were detected in this borehole. The high gamma activity

between 13 and 45 ft is attributed to 137Cs activities greater than 1,000 pCi/g. High rate logging indicates

that n'Cs reaches activities of about 100,000 pCi/g between 18 and 35 ft. In addition, 6 0Co was observed in

the intervals from 44 ft through 71.5 ft and at 115 ft at about 0.1 pCi/g. 60 Co may also be present higher in

the borehole but was not observed due to the high recorded dead time due to the high levels of 137Cs

activity. Deeper in the borehole, 137CS activity was observed at 217.5 ft with a measured 137Cs 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 4K activities. There is an increase in 4 0 K from about 14 pCi/g above 12 ft to

about 19 pCi/g below 43 ft. This increase in apparent 4 0K activity occurred within the interval of high dead

time, which was due to high 137CS activity. The increase in gross gamma counts from 130 to 145 cps at a
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log depth of 217 through 220 ft corresponds to an increase in gross neutron counts per second. 1 7Cs 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 neutron counts per second that occur at about 115 ft and 219 ft correspond with intervals of
man-made radionuclides. At 115 ft, "Co was detected at 0.1 pCi/g. 13 7Cs was detected at 217.5 ft. 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 TOC -top of casing
'N/A - not available
4 n/a - not applicable
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C3104
Man-Made Radionuclide Concentrations
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C3104
Natural Gamma Logs
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C3104
Natural Gamma
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C3104
Rerun Section of High Rate Gamma Logs
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P- a - -

Log Data Report

Borehole Informatios

Borehole: C-3103 1 Site: 216-B-7ACrib
Coordinates (Plant) GWE- (t): n/a' GWL Date: n/a

North East Drill Date TOC' Elevation TONl Dapth (ft) Type137385.743 573803.238 09/01 199.049 219.0 cable tool

CasinP Information

Outer Inside
Diameter Diameter Thickness

Casing Type Stickup (ft) in.) (In.) (In.) Top It Bottom Ift)Stee (t reade 1.0 1 6.625 5.25 0.5 i o 56.
Steel threaded) 0.7 11.75 10.75 105 0 50.75

tee t rea ed) 1.4 .
tee threae) 1 . .)

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 ground surface. The original 6-in. casing in place from 0 to 56.5 ft was removed and replaced with the
1 I-in. casing from 0 to 50.75 ft. Drilling was stopped at about 220 ft where perched groundwater was
encountered.

Lorzine Eauinaent Infornation

Logngystem: Gamma 1C yp: HRLS
mCalibration Date: 0900 Calibration Reference: GJO-2001-244-TAR

a I/Logging Procedure: MAC-HGLP 1.8.9

Ing Stem: Gamma1D I Type SGLS(35)
a an 070e: Calibration Reference: GJO-2001-243-TAR

Logging Procedure: MAC-HGLP 1.6.5

L I Logging Procedure: MAC-HGLP 1.6.5

In stem: am Typ: SGLS (35%)
Calibration Date: 09/00 Calibration Reference: GJO-2001-245-TAR

Logging Procedure: MAC-HGLP 1.8.5
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Logging System: Gamma2E Type: NMLS
Calibration Date: 05/01 Calibration Reference: GJO-2001-247-TAR

I Loacino Procedure: MAC-HGLP 1.6.5

Logging System: RLS-1 Type: Moisture
Calibration Date: 07/1 Calibration Reference: RLSMO . (Randall 2001

Logging Proced ure: MAC-HGLP 1.6.5

Spectral Gamma Logging System (SGLS) Log Run Information:

Lo Run 1 2 3 4 (Rope 5
e 0829/01 08/129/01 g7W/1 08129/01 09/24/01

Lo in En ineer pzSpatz p p

tart ept 19.0 35 _ 55.0 54.U
Finish Depth 18.5 36.0 55.5 49.0 130.5
Count Time (sec) 200 30 200 20 200
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 ria n/a n/a
Pre-Verification Bg041CAB ITh1AB B0041CAB B 1CAB B0057CAB
Start File B0042000 tBM43 M042069 B0042108 B 7
Finish File B0042033 B0042068 B0042107 B0042120 B0057153
Post-Verification B0042CAA B0042CAA B0042CAA BOD42CAA B0057CAA

Log Run 6 (Repeat) 7 a 9 (Repeat)

Date 09/24101 09/27/01 09/27/01 09/27/01
Logging Engineer Spatz Spatz Spatz Spatz
Start Depth M39. 129.0 1-47. - 218.5
Finish Depth 122.5 148.0 218. 209.5
Count Time (sec) 27 - 200 2TOO 200T

Live/Real R R R R
Shield (/N N N N N
MMA -nevl i) 06T -O. 0.5 0.5
ft/min n/a ri/a n/a r/a
Pre-Verification BOO57CAB C A0003CAB A0003CAB3
Start File B0057154 A0003000 A0003039 A0003183
Finish File B0057170 A0003038 A0003182 A0003201
Post-Verification B0057CAA AOOO3CAA I AU03CAA AD03CAA

High Rate Logging System (HRLS) Log Run Information:

Log Run 10 11 (Repeat) 12
Date 08i30/01 08/30/01 08/30/01
Logging Engineer Musial Musial Musial
Start pth f. 3/.0 24.0_______
-iih-epth 37.0 33.0 2
ount ITime (sec) 3 - 300 1207

Live/Real R R R
Shield (Y/N) N N N
MSA Interval (it) *.T. 1._
ft/min n/a n/a n/a I I
Pre-Verification D r R4 D0004CA8 IOO4CAB I
Start File I0004000 00004040 D0004049
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Log Run 10 I11 Reeat) 12
InFile 0004039 UUJU4U415 I UUUU4_1m

Post-Verification D0004CAA 00004CAA I0004CAA

Neutron Moisture Loging System (NMLS) Log Run Information:

Log Run 13 14 (Repeat) 15 1_ Rpeat)
Date - /29V1U 529§19/1-- 1024/71
Logging Engineer SpI Spatz atz Spt
6tart Uepthl 3.5 152 F4. 19.
Finish Depth 55.55 49.73 130.5 122.5
CountTime (sec) n/a n/a 15 15
Liv;/Real n/a n/a L L
Shield (Y/N) N N N N
MSA Interval (ft) n/a n/a 0.25 67. __

ft/min 1.0 1.0 n/a n/a
Pre-Verification C0013CA C0013CA C0018CA C0018CAM
Start File C0013000 C0013213 C0018000 CT71_3_/
Finish File 00013212 00013235 C00u36W C0018339 __________

Post-Verification C0013CAA C0013CAA C C0018CM I C001CAA I

Radionuclide Logginu System (RLS) Moisture Lot Run Information:

Log Run 17 18 (Repeat)
Date 09/27/0 9/2 //M1
Logging Engineer Spatz Spatz
Start Depth 1. 219.0
Finish Depth 219.0 210.0
Count Time (sec) n/a n/a _

Livel/eaF n/a n/a
Shield (Y/N) N N
MSA Interval (fn) n/a n/a
ft/min 1.0 1.0
Pre-Verification 0192CAB **192CAF
Start File 2 w_19236b
Finish File I P T;19234 C U1924_1.
Post-Verfication C0192CAA 0192CAA

Loeuine ODeration Notes:

SGLS, HRLS, NMLS, and RLS logging were performed in this borehole between August and September
2001 on three separate days. The logging occurred inside three different casing configurations as the
borehole 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 ("Pu) 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.
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Analysis Notes:

Ana st: Henwood Date: 10/16/01 Reference: MAC-VZCP 1.7.9 Rev. 2

Pre-run and post-rmn verifications of the logging tools were performed for each day's log event.
Acceptance criteria were met for the SGLS and H RLS. 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 radionucide concentrations are not considered reliable, and may
be significantly higer than the reported values. The H RL S is utilized when high dead times are
encountered. The '4 Bi peak at 1764 keV was used to determine the naturally occurring m8U concentrations
rather than the 2 '4 Bi peak at 609 keV. The 609-keV energy peak cannot be distinguished as a result of
interference from the 1

3 7 C 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
interval between 3.5 and 55.5 ft and 128 and 219 ft were analyzed using the calibration function 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 ft). As noted 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.

Loe Plot Notes:

Separate log plots are provided for the man-made radionuclides ('Os and "Eu), naturally occurring
radionuclides (40 K, 22Th, 23&J [KUT]), a cordbination of man-made, KUT, total gamma and moisture, 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 lev el (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 errors are discussed in the calibration
report.

Results and Interpretations:

The man-made radionuclides detected in this borehole were 137 Cs and "Eu. 1 7Cs 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. 154Eu 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 154Eu peak. No other man-made radionuclide was
detected in this borehole, including 9 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 7CS 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 interval 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 137Cs

concentrations measured about I pCi/g. Most of the 137Cs 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 4K concentrations from
about 12 pCi/g at about 18 ft to about 17 Ci/g near 37 ft suggest a lithologic change occurs in the high rate
interval. A thin bed with relatively high 2 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 'Cs concentrations were measured.
An interval between about 80 and 100 ft indicates slightly higher moisture that corresponds with finer
grained soil as indicated by slightly higher concentrations of 4 0K and M2 Th. 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
Natural Gamma Logs
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C-3103
Natural Gamma Logs
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C-3103 (continued)
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Environmental
Restoration
Contractor ERC Team
Interoffice Memorandum

TO: C. Cearlock/H9-0

CoPIEs: M. E. Todd H9-03
L. A. Dietz HO-20
C. D. Wittreich H9-03
Document and Info Services HO-09

085931
Job No. 22192
wi* ap" . Rq.nd NO

Aujcte C'd./4
'AA

DATE: January 30, 2001

FROM: T. H. Mitchell/K. A. ergstrom
Design and Geoscience
H9-02/372-9690/372-9591

S'BJECr: 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:mrc

Attachment: Investigation Results

H:"oy. MicheIOeEROERC IOMVS' I24OMsdo

Bechtel Hanford, Inc. - CHIM Hill Hanford Inc. - Thero Hanfor4 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 Thmitchenbhi-erc.com
Name: Kevin Bergstrom Company CHI
Phone: 372-9591 E-Mail Kaberest@bhi-erc.com

Site Description
Cultural Resource Setting: NA
Terrain: Gently slopes from south to north
Vegetation: Bunch grass used to 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*:
Site Limitations:

None
None

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

Equipment

Type/Model: Ground Penetrating Radar GSSI SIRI OA system, 300 Mhz antenna model 3105 pulled by ATV
EMI: EM-31 Geonics ground conductivity meter.

Data Format: Disk 0 Tape 5 Hardcopy

Data Collection/Processing Parameters
Survey Parameters/Grid: Data collected in three segments. The initial segment was a 10 x 10-ft grid over an area 350 feet

long (east-west) by 80 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 intervals.

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.e. suspect pipes) were
detected across the site. It 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:
** 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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GEOPHYSICAL SITE INVESTIGATION SUMMARY FORM

Site: 216-B-7A Crib Document Number: IOM#085931 Date: 1/200!

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 crib and locate associated underground piping.

Investigators

Name: Tom Mitchell Company CHI

Phone: 372-9690 E-Mail Thmitcherabhi-erc.com

Name: Kevin Bergstrom Company CHI

Phone: 372-9591 E-Mail Kabergst dbhi-erc.com

Site Description

Cultural Resource Setting: NA

Terrain: Slopes from north to south from N I30 to N100 with - 10 ft of relief. Flat 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 NI 00 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 SIR IDA system, 200 Mhz antennat model 5106
EMI: EM-31 Geonics ground conductivity meter.

Data Format: Disk 0 Tape fl Hardcopy 0

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 apart
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 continuous mode with 2x stacking of scans. 130 ns data recording
window. Filters and gains were set in the field to match local 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 ofcrib.

*water table, moisture, etc:
** 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)

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU
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GEOPHYSICAL SITE INVESTIGATION SUMMARY FORM

Site: 216-T-26Crib 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 fid a location within the crib for a borehole.

Investigators

Name: Kevin Bergstrom Company CHI

Phone: 372-9591 E-Mail Kabergst@bhi-ert.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 Radar: GSSI SIR10A, 300 MHz antenna

Data Format: Disk Tape 5 Hardcopy E

Data Collection/Processing Parameters

Survey Parameters/Grid: 5 x 5 ft grid over a 5O x 50 ft area

Equipment Settings: Data were stacked @ 2x; 108 ns window, gains and filters set in field 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, etc:
** 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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