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METRIC CONVERSION CHART 

Into Metric Units 

If You Know Multiply By To Get If You Know 

Length Length 

inches 25.4 millimeters millimeters 

inches 2 .54 centimeters centimeters 

feet 0.305 meters meters 

yards 0.914 meters meters 

miles 1.609 kilometers kilometers 

Area Area 

sq. inches 6.452 sq. centimeters sq. centimeters 

sq. feet 0.093 sq. meters sq. meters 

sq. yards 0.836 sq. meters sq. meters 

sq. miles 2.6 sq. kilometers sq. kilometers 

acres 0.405 hectares hectares 

Mass (weight) Mass (weight) 

ounces 28.35 grams grams 

pounds 0.454 kilograms kilograms 

ton 0.907 metric ton metric ton 

Volume Volume 

teaspoons 5 milliliters milliliters 

tablespoons 15 milliliters liters 

fluid ounces 30 milliliters liters 

cups 0.24 liters liters 

pints 0.47 liters cubic meters 

quarts 0.95 liters cubic meters 

gaJlons 3.8 liters 

cubic feet 0.028 cubic meters 

cubic yards 0 .765 cubic meters 

Temperature Temperature 

Fahrenheit subtract 32, Celsius Celsius 
then 
multiply by 
519 

Raclloactlvity Radioactivity 
picocuries 37 millibecquerel millibecquerels 

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

Out of Metric Units 

Multiply By 

0.039 

0.394 

3.281 

1.094 

0.621 

0.155 

10.76 

1.196 

0.4 

2.47 

0.035 

2.205 

1.102 

0.033 

2.1 

1.057 

0.264 

35.315 

1.308 

multiply by 
9/5, then add 
32 

0.027 

BIIl-01607 
Rev.0 

To Get 

inches 

inches 

feet 

yards 

miles 

sq. inches 

sq. feet 

sq. yards 

sq. miles 

acres 

ounces 

pounds 

ton 

fluid ounces 

pints 

quarts 

gallons 

cubic feet 

cubic yards 

Fahrenheit 

picocuries 

iv 



1.0 INTRODUCTION 

Blll--01607 
Rev.O 

This report summarizes the characterization activities performed to coJlect 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-lW-2 Tank Waste Group Operable Unit (OU). Characterization 
was performed in accordance with the 200-TW-l 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 wen as physical conditions beneath the waste sites. Data collection activities 
and results presented in this report will be used as supporting information to the RI report. 

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

• Preliminary Hazard Classification for Sampling and Characterization Activities to be 
Conducted at the 216-B-7A Crib, the 216-T-26 Crib, and the 216-B-38 Trench (BHI 200le) 

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

• 216-B-7A Crib Criticality Evaluation, 0200X-CE-N0002 (B1-Il 2001c) 

• Site Specific Health and Safety Plan; 200-TW-l & TW-2 Site Characterization, 
0200X-SSHS-G0003 (Blil 200li) 

• Radiological Work Permit, GW-136 (BHI 200lf) 

• Radiological Work Permit, GW-138 (Blil 2001g) 

• Environmental ProgramALARACT Demonstration for Drilling (WDOH 2001) 

• 200-1W-2 Tank Waste Group Operable Unit Facility Investigation/Corrective Measures 
Study Waste Control Plan (Blil 2001a) 

• Remedial Investigation Data Quality Objectives Summary Report for the 200-1W-l 
,• Scavenged Waste Group and 200-1W-2 Tank Waste Group Operable Units (Blil 2000). 

• Data QuaJ.ity Objectives Summary Report for 200-TW-I and 200-TW-2 Waste Designation 
(BHI 2001d) 

• 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 (BID 2001h). 

Borehole Summary Report (CJJOJ, C3104, C3340 to C3344), 200-1W-2 OU 
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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 GroundwaterNadose Zone Integration Project. The details of the integration effort are 
specified in Appendix A of the 200-TW-1 and 200-lW-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 aniolli 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-l ll, 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 43,600,000L(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 ), 200-1W-2 OU 
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The 216-B-?A&B Cribs are in line with an 8-cm (3-in.) steel inlet pipe that supplied waste to 
both cribs simultaneously. Each crib is a 4- by 4- by 1.2-m (12- by 12- by 4-ft) hollow (i.e., not 
gravel-filled) wooden structure made of 15- by 15-cm (6- by 6-in.) timbers, placed in a 4.2- by 
4.2- by 4.2-m (14- by 14- by 14-ft) deep excavation. Figure 2-16 of the work plan illustrates the 
construction of the cribs. Both cribs are classified as having cave-in potential. 

Radionuclides contained within the waste streams discharged to the cribs included cesium-137, 
ruthenium-106, strontium-90, uranium, plutonium, and americium-241 (potentially at transuranic 
levels) (Brown et al. 1990). Approximately 22,300,000 L (5,890,000 gal) of waste were jetted 
to the 241-B-201 through 241-B-204 SSTs between 1947 and 1950 from B Plant. An estimated 
10 g of plutonium and 20 g of Ci fission products were sent from the 241-B-201 and 
241-B-202 SSTs to the cribs (Brown and Ruppert 1950). Approximately 21,470,000 L 
(5,670,000 gal) ultimately reached the 216-B-7 A&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 tl}.e 216-B-7A&B Cribs. The area was covered with 
approximately 0.45 to 0.61 m (18 to 24 in.) of clean backfill. 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 2@1W-2 OU 
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Figure 1-1 . Location Map of the 216-B-38 Trench and the 2J6-B-7A Crib. 
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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 RJ/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 BIIl-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 surlace. Drive casing geophysical logging is described in 
Section 2.5. No water was added to any of the holes to facilitate the driving of the casing. 

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

Borehole Summary Report (C3103, C3/04, C3340 to C3344), 200-7W-2 OU 
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2.2 BOREHOLE DRILLING AND DECO:MMISSIONING 

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 comm~nced 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 dtimng had 
progressed past the zone of high contamination. 
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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 rn) 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-1 518 and 1518-1. Samples from the upper zones of 
the borehole, where contamination levels were expected to be high, were collected inside a 
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glovebag that was placed inside a contamination-control structure. The glovebag was fitted with 
a high-efficiency particulate air (HEP A) vacuum unit. 

2.3.1 Field Screening and Measurements 

Soi] 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-NB 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 BID-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. Al] soil samples were 
collected according to BIIl-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, 
incJucling quality assurance/quality control samples and physical property samples. Llonville 
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-7 A 
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 fonnation/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. 
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A surface sample was also collected from Oto 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 soi1s, 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. 
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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 Bffi-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 2-1. Typical As-Built Drawing of the 216-B-38 Trench Drive Casings 
(C3340 to C3344). 
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Figure 2-2. Location of 216-8-38 Trench Drive Ca ing and Borehole. 
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Figure 2-3. As-Built Drawing of the 216-B-38 Trench Borehole (C3104). 
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Figure 2-4. Location Map of the 216-B-7A rib Borehole {C3103. 
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Figure 2-5. As-Built Drawing of the 216-B-7 A Crib Borehole (C3103). 
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Table 2-1. Summary of Drilling Activities. 

Borehole Name/Well Number 216-B-38 216-B-7A Crib 

Drilling start date 6/29/01 8/21/01 

Drilling end date 9/12/01 9(23199 

18.3 m (60 ft)-drive 

Total depth of borehole 
casing boreholes 

67 .8 m (222.5 ft) 
80.3 rn (263.5 ft) -
cable tool boring 

Static water level, bgs (date) 
80.1 m (236 ft) on NA 

8/10/01 

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 (NA VD88) 
201.990 m 198.974m 
(662.70 ft) (652.81 ft) 

Decommission/well completion date 9/13/01 10/01/01 

Number of investigation-derived waste drums 
37 46 

generated 

NA = not applicable 

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

Drum Number Package Source ID 
Depth Interval, Waste Description 

Date ft bgs 

200E-O 1-0013 07/12/01 216/B-38 Trench NA Soils, aggregate, ethylene glycol 

200E-Ol-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-O 1-0016 08/03/01 C3104 26- 31.5 Soils and MSW (plastic, cloth) 

200E..Q 1-0018 08/02/01 C3104 NA Soils and MSW (plastic, cloth) 

200E-O 1-0019 08/02/01 C3104 17 - 21 Soils and MSW (plastic, cloth)' 

200E-O 1-0020 - 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-O 1-0022 08/05/01 C3104 28 - 32 Soils and MSW (plastic, cloth) 

200E-O 1-0055 08/06/01 C3104 32- 36 Soils and MSW (plastic, cloth) 

200E-O 1-0056 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 

200E-Ol-0060 08/07/01 C3104 79 - 89 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-IW-2 OU 
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Tabl~ 2-2. Summary of Investigation-Derived Waste Generated During the 
200-TW-2 Remedial Investigation. (4 Pages) 

DmmNumber Package 
Source ID 

Depth Interval, 
Date ft bgs 

200E-O 1-0061 08/07/01 C3104 89 - 98 

200E-0 1-0062 08/07/01 C3104 98 - 106 

200E-0 1-0063 08/07/01 C3104 106 - 118 

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

200E-0 1-0065 08/08/01 C3104 4139 - 159 

200E-O 1-0066 08/08/01 C3104 159- 176 

200E-O 1-0067 08/09/01 C3104 176- 198 

200E-O 1-0068 08/09/01 C3104 198 - 217 

200E-0 1-0069 08/07/01 C3104 217 - 240 

200E-0 1-0070 08/09/01 C3104 NA 

2008-01-0071 08/10/01 C3104 240 - 263.5 

200E-0 1-0073 08/16/01 C3341 NA 

ZOOE-01-0077 08/08/01 C3104 NA 

200E-01 -0100 09/04/01 C3104 NA 

200E-Ol-0101 08/30/01 C3104 NA 

200E-0l-0106 09/18/01 C3104 NA 

200E-01-01()1) ()1)/18/01 C3104 NA 

200E-0 1-0110 09/18/01 C3104 NA 

200E-Ol-0l l l 09/18/01 C3104 NA 

200E-0 1-0112 ()1)/18/01 C3104 NA 

200E-Ol-0113 09/18/01 C3104 .NA 

200W-OI-0124 NA C3104 NA 
200E-Ol-0078 08/23/01 C3103 18.5 - 25 

200E-OI-0079 08f23/0l C3103 25 - 35 

200E-0l-0080 08/27/01 C3103 35 - 48 

200E-Ol -0081 08/27/01 C3103 48 - 56 

200E-OI-0082 08/27/01 C3103 NA 
200E-O 1-0083 08/27/01 C3103 NA 

200E-0 1-0084 09/06/01 C3103 NA 

200E-0 1-0085 09/06/01 C3103 NA 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April2002 

Waste Description 

Soils 

Soils 

Soils and MSW (cloth) 

Soils 

Soils 

Soils 

Soils 

Soils 

Soils 

MSW (cloth, metal, rubber, paper) 

Soils 

MSW (paper, plastic, rubber, cloth) 

MSW (plastic, HEP A filter) 

MSW (plastic, cloth) 

MSW (plastic, cloth) 

Carbon steel core barrcVpallet 

Carbon steel well casing 4 in. x 5 ft = 
9 pieces/ pallet 

Carbon steel well casing 4 in. x 5 ft = 
9 pieces/ pallet 

Carbon steel well casing 4 in. x 5 ft = 
9 pieces/ pallet 

Carbon steel well casing 4 in. x 5 ft = 
9 pieces/ pallet 

Carbon steel well casing 4 in. x 5 ft = 
9 pieces/ pallet 

Purge water 

Soil and MSW 

Soil and MSW (plastic, paper, foil) 

Soil and MSW (paper, cloth) 

Soil and MSW(papcr, cloth) 

MSW (plastic, paper, doth, rubbcc) 

Stainless steel metal split spoons and 
MSW (paper, rubber, cloth) 

MSW from glovcbag and HEPA filter 
(plastic, rubber, cloth) 

MSW (paper, plastic, rubber, cloth) 
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Table 2-2. Summary of Investigation-Derived Waste Generated During the 
200-TW-2 Remedial Investigation. (4 Pages) 

Drum Number 
Package 

Source ID 
Depth Interval, 

Waste Description 
Date ft bgs 

200E-O 1-0086 09/06/01 C3103 NA MSW (plastic from enclosure) 

200E-O 1-0087 09/06/01 C3103 NA Plastic stained w/oil and aggregate soil 

200E-O 1-0088 08/21/01 C3103 NA Container 200E-Ol-0107 with soil and 
HEPA debris 

200E-O 1-0089 08/'27/01 C3103 NA MSW (plastic, cloth, paper) 

200E-O 1-0102 08/15/01 C3103 NA Bulk/pallet - steel drill rig cable 

200E-Ol-0103 08/21/01 C3103 0-18.5 Soil and MSW 

200E-O 1-0108 09/06/01 C3103 NA Bulk/pallet - metal well casing 
5 ft x 6 in. = 11 pieces 

200E-O 1-0090 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-O 1-0092 09/13/01 C3103 NA HEPA filter and MSW (paper, plastic, 
cloth, metal) 

200E-O 1-0093 09/17/01 C3103 NA MSW (plastic and cloth stained with 
hydraulic fluid) 

200E-O 1-0094 09/19/01 C3103 31 - 36 Soil and MSW (plastic, metal) 

200E-O 1-0095 09/'20/01 C3103 39-44 Soil and MSW (plastic) 

200E-O 1-0096 09/19/01 C3103 136- 39 Soil and MSW (plastic) 

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

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

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

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

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

200E-01-0l 16 ()()/20/01 C3103 NA MSW (plastic, cloth, paper, rubber) 

200E-Ol-Ol 17 09/20/01 C3103 NA MSW (plastic, cloth, paper) 

200E-01-0118 ()()/21/01 C3103 66- 80 Soils 

200E-Ol-0119 ()()/21/01 C3103 53- 66 Soils 

200E-Ol-0120 00/21/01 C3103 80- 93 Soils 

200E-Ol-0121 ()()/'21/01 C3103 93.5- 104.5 Soils 

200E-Ol-0122 09/20/01 C3103 104.5 - 114 Soils 

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

200E-Ol-0124 09/24/01 C3103 127 - 137.5 Soils 

200E-Ol•Ol25 00/'25/01 C3103 4162 - 182 Soils 

200E-Ol-0126 09/25/01 C3103 182 - 202 Soils 
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Table 2-2. Summary of Investigation-Derived Waste Generated During the 
200-TW-2 Remedial Investigation. (4 Pages) 

Drum Number 
Package 

Source ID 
Depth Interval, Waste Description 

Date flbgs 

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

200E-Ol-0128 09/26101 C3103 202 - 222.5 Soils and MSW 

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

200E-O 1-0130 10/02/01 C3103 NA MSW (cloth, rubber, plastic) 

200E-O 1-0133 10/03/01 C3103 NA MSW (cloth, rubber, plastic) 

200E-Ol-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 

200E-Ol-0141 10/10/01 

MSW = miscellaneous solid waste 
NA = not applicable 

C3103 

12 in. x 5 ft= 6 pieces 

NA Carbon steel well casing 
8 in. x 5 ft = 2 pieces , 

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 Sampks 

3.0 5.5 Bl2CB7 08/01/01 Moisture content, particle size 

97.5 100.0 B12CB8 08/07/01 Moisture content, particle size 

SoilSampks 

0 0.5 B12684 07/18/01 Chloro-herbicides 

3.0 5.5 B12C67 08/01/01 Metals, anions, radionuclides 

9.5 12.0 B12C68 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 B12C64 08/02/01 Radionuclides 

18.0 20.5 B12C64-A 08/02/01 Metals, anions 

22.5 25.0 B12DB8 08/03/01 Radionuclidcs 

22.5 25.0 B12DB8-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 

37.5 40.0 B12C88 08/05/01 Radionuclidcs 

37.5 40.0 B 12C88-A 08/05/01 Metals, anions 

52.0 54.5 B12C69 08/06/01 Metals, anions, radionuclides 
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Table 2-3. Soil Samples at Borehole C3104 (216-B-38 Trench). (2 Pages) 
Sample Interval 

HEIS Date 
Top Bottom Number Sampled Analytes 

(ft bgs) (ft bgs) 

97.5 100.0 Bl2C71 08/07/01 Metals, anions, radionuclides 

147.5 150.0 Bl2C72 08/08/01 Metals, anions, radionuclides 

197.5 200.0 Bl2C73 08/09/01 Metals, anions, radionuclides 

261.0 263.5 Bl2C74 08/10/01 Metals, anions, radionuclides 

Duplicate Samples 

52.0 54.5 B12C70 08/05/01 Metals, anions, radionuclides 

37.5 40.0 B12DCO 08/05/01 Radionuclides 

37.5 40.0 B12DC~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 B 12C67 

HEIS = Hanford Environmental Information System 
VOA = volatile organic analyte 

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

HEIS Date 
Top Bottom Number Sampled 

Comments 

(ftbgs) (ft bgs) 

Physical Propertus Samples 

2.5 5.0 B12BR7 08/22/01 Moisture content, particle size 

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

219 221.5 B12BR9 09/26/01 Moisture content, particle size 

SoilSampk, 

0 0.5 B12683 06/19/01 Cbloro-herbicide 

2.5 5.0 B12MH5 08/22/01 Metals, anions, radionuclidcs 

5.5 8.0 B12MH6 08122/01 Metals, anions, radionuclides 

10.0 12.5 B12MH7 08122/01 Metals, anions, radionuclidcs 

12.5 15.0 B12MH4 08123/01 Metals, anions, radionuclides 

18.5 21.0 B12C89 08/23/01 Metals, anions, radionuclidcs 

18.5 21.0 B12C89-A 08/23/01 Metals, anions, radionuclides 

22.5 25.0 B12DC1 08/24/01 Metals, anions, radionuclides 

22 . .5 25.0 B12DC1-A 08/24/01 Metals, anions, radionuclidcs 

25.0 27.5 Bl2MIA 08/26/01 Radionuclides 

25.0 27.5 Bl2MIA-A 08/26/01 Metals, anions 

30.0 32.5 B12Ml..5 08/27/01 Radionuclides 
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Table 2-4. Soil Samples at Borehole C3103 (216-B-7A Crib). (2 Pages) 
Sample Interval 

HEIS Date 
Top Bottom Number Sampled 

Comments 

(ft bgs) (ft bgs) 

30.0 32.5 Bl2ML5-A 08/27/01 Metals, anions 

35.0 37.5 B12ML6 08/27/01 Radionuclides 

35.0 37.5 B12ML6-A 08/27/01 Metals, anions 

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

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

97.5 100 Bl2MJ0 09/21/01 Metals, anions, radionuclides 

147.5 150 B12MJ1 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; 
replicate of B 12MH5 

SpliJ Sample 

48.0 50.5 
B12C91 

08/28/01 Metals, anions, radionuclides 
(Sample) 

Equipment Blank 

264.0 265.5 B12OB4 08/10/01 
Metals, anions, VOA, semi-VOA, radionuclides, 
gross alpha, gross beta; tied to B 12MH5 

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

Sample Number Interval (ft) 

7A-22.(f 22 

7A-25.0 25 

7A-30.0 30 

7A-35.0 35 

7A-48 48 

B10024b 60 

B10025 70 

Bl0026 80 

B10027 90 

B10028 100 

B10031 110 

B10032 120 

B10033 130 

B10034 140 

B10035 150 
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08/24/01 

08/26/01 

08/27/01 

08/27/01 

08/28/01 

09/21/01 

09/21/01 

09/21/01 

09/21/01 

09/21/01 

09/21/01 

09/24/01 

09/24/01 

09/25/01 

09/25/01 
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Table 2-5. Summary of PNNL Samples. (2 Pages) 

Sample Number Interval (ft) 

B10036 160 

Bl0037 168 

B10038 170 

B10039 172.5 

B10040 180 

B10041 190 

B10042 200 -
B10043 210 

B10044 218 

B10045 221.5 

Bl0046 219 

B10047 221.5 

' Samples collected for the Science and Technology Project. 
• Samples collected for the t'anlc Farm Vadose Zone Project 
PNNL = Pacific Northwest National Laboratory 
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09/25/01 

09/25/01 

09/25/01 

09/25/01 

09/25/01 

09/25/01 

09/26/01 

09/26/01 

09/26/01 

09/26/01 

09/26/01 

09/26/01 
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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 Oto 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 foJlowing stratigraphy was identified in the borehole: 

• Hanford formation gravel-dominated 8e4uence from 15 to 30.5 ft (4.6 to 9.3 m) bgs 

• Hanford formation sand-dominated sequence from 30.5 to 218.S 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 O 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 Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
Apri12002 3-1 

., 

• 

I 
I 

I 
I 
I 
I 

.1 



Results 

3.2 FIELD SCREENING RESULTS 
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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, Bl2DB8, 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, B12MIA, 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 B 12MIA, B 12ML5, and B 12ML6 (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 

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

In drive casing C3341, the highest concentrations of cesium-137 occurred between 12.5 and 28 ft 
(3.8 and 8.5 m) bgs with a maximum concentration of 56,186 pCi/g at 17 ft (5.2 m) bgs. A 
second interval of cesium-137 contamination was encountered from 29.5 to 33 ft (9.0 to 10.0 m) 
bgs with a maximum concentration of 6,356 pCi/g at 31.5 ft (9.6 m). Minor cesium-137 
contamination was noted from 4 to 5.5 ft (1 .2 to 1.7 m) with a maximum concentration of 
2.57 pCi/g. Cobalt-60 was detected from 33 to 57 ft (10.0 to 17.4 m) with a maximum 
concentration of 0.16 pCi/g at 53 ft (16 m). The neutron moisture increased slightly between 
15 and 35 ft (4.6 and 10.7 m) bgs. This corresponds to the area of high cesium-137, but also may 
be a result of interference with the tool from the high gamma. 

In drive-casing C3342, the highest concentrations of cesium-137 occurred between 13 and 33.5 ft 
(4.0 and 10.2 m) with a maximum concentration of 195,000 pCi/g at 16.5 ft (5.0 m) bgs. From 
17.5 to 28.5 ft (5.3 to 8.7 m) bgs, the concentrations decreased to the 20,000 to 100,000 pCi/g 
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range. From 33.5 ft (10.2 m) to the total depth of 59.5 ft (18.1 m), the concentrations decreased 
from over 2,000 pCi/g to about 15 pCi/g. Cobalt-60 was detected from 34 to 42 ft (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 0.4 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-i37 
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 leveis of cesium-137 activity. Deeper in the 
borehole, ccsium-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.l 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. l ni) 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. Ccsium-137 was detected at 217.5 ft (66.3 m) at approximately 
0.5 pCi/g. The natural radionuclides do not show any apparent changes in these intervals. The 
elevated neutron count rate at 109 through 111 ft (33.2 through 33.8 m) bgs is probably related to 
the bottom of the second casing string. 
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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. 
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Figure 3-1. 216-8-38 Crib Stratigraphy, Sample Locations, Radiological Field creening Data, and Geophysical Logging Results. 
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Figure 3-2. 216-B-7A Crib Stratigraphy, Sample Locations, Radiological Field Screening Dato, and Geophysical Logging Results. 
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Results 

Table 3-1. Field-Screening Data. (2 Pages) 

Sample Depth Alpha Field Beta-Gamma Field Mercury 

Number (ft bgs) Screening Screening 
Field 

Screening 

C3103 

Bl2MH5 2.5 - 5.0 BG BG ND 

B12MH6 5.5 - 8.0 BG BG ND 

Bl2MH7 10.0 • 12.5 BG BG ND 

Bl2MH4 12.5 - 15.0 BG BG ND 

Bl2C89 18.5 - 21.0 BG 
3 mrem/hr beta 

ND <0.5 mrcm gamma 

1.5 mrem/hr beta 
B120Cl 22.5 - 25.0 BG <0.5 mrem gamma ND 

Bl2ML4 25.0 - 27.5 100 mrem 
1500 mrem/hr beta 

ND 20 mrem/hr gamma 

B12ML5 30.0 - 32.5 100 mrem 
100 mrem/hr beta 

ND 20 mrem/hr gamma 

Bl2ML6 35.0- 37.5 20mrem 
1 mrem/hr beta 

ND 
<0.5 mrem/hr gamma 

B12ML7 48.0 - 50.5 BG BG ND 

Bl2C91 48.0- 50.5 BG BG ND 

B12MH8 72.5 - 75.0 BG BG ND 

Bl2MH9 72.5 - 75.0 BG BG ND 

Bl2MJ0 97.5 - 100.0 BG BG ND 

Bl2MJ1 147.5 - 150.0 BG BG ND 

B12MJ2 219.0 - 221.5 BG BG ND 

C3104 

Bl2C67 3.0 - 5.5 BG BG 0.598ppm 

B12C68 9.5 - 12.0 BG BG ND 

B12C63 14.5 - 15.5 BG 5 mrem/hr ND 

B12C64 18.0 - 20.5 BG 6 mrem/br beta 
ND 8 mrcm/hr gamma 

B12OB8 22.5 - 25.0 BG 5 mrem/hr ND 

B12DB9 14.5 - 15.5 BG 3 mrem/hr ND 
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Bullt 
Demlty 

2.01 glee 

NA 

NA 
NA 

NA 

·2.06 glee 

1.88 glee 

NA 

NA 

NA 

NA 

NA 

NA 

1.61 glee 

NA 

1.56 glee 

1.40 glee 

NA 

NA 

1.98 glee 

NA 

NA 
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Formation 

Backfill 

Baclcfill 

Backfill 

Backfill 

Backfill 

BackfilV 
Hanford formation - gravel-

dominated sequence 

Hanford formation - gravel-
dominated sequence 

Hanford fonnation - gravel-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Early Palouse soiV 
Plio-Pleistocene unit 

Backfill 

Backfill 

Backfill 

Hanford formation - gravel-
dominated sequence 

Hanford formation - gravel-
dominated sequence 

Baclcfill 
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Results 

Table 3-1. Field-Screening Data. (2 Pages) 

Sample Depth Alpha Field Beta-Gamma Field 
Mercury 

Number (ft bgs) Screening Screening 
Field 

Screening 

Bl2DCO 37.5 - 40.0 BG BG ND 

B12C88 37.5 - 40.0 BG BG ND 

B12C69 52.0- 54.5 BG BG ND 

B12C70 52.0-54.5 BG BG ND 

B12C71 97 .5 - 100.0 BG BG ND 

B12C72 147.5 - 150.0 BG BG ND 

B12C73 197.5 - 200.0 BG BG ND 

Bl2C74 261.0- 263.5 BG BG ND 

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), 200-1W-2 OU 
April 2002 

Bulk 
Density 

NA 

NA 

NA 

NA 

1.69 glee 

NA 

NA 

1.91 glee 

Blfl-01607 

Rev.O 

Formation 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequeoce 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Hanford formation - sand-
dominated sequence 

Early Palouse soiV 
PLio-Pleistocene unit 
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GEOLOGIC/HYDROLOGIC DATA 1----------------------~Depthlnl--------------------1 
Feet 

~E-189 (12197) 
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Appendix A - Borehole Geologic Logs 
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Start Dale: 7- ~J-r"l J 
WELL. CONSTRUCTION SUMMARY REPORT ~Dalt: 9-12-111 

,. Paga ,_/_ of ...1... 
WellO: C~ IOI+ lwe•Name: C .1 I() 4- ~l"Ollimata Location: .J/'l/1 r:- ~ 1 · ,.;///4 - ~- -~P, 
Project 2nn-T k/-2 OIiier Companies: C,H I 
Drilling Company: p .'i T Geologltl(•) : /(e.tJ;n S;nj lc't.,.. 
Orlller: morr : '(. k/,,._c,..;111 Ucen•et: ,qoq L.0.uJ,.IKc. · · 

nMPORARY C
1
ASING AND DRILL DEP™ DRIWNG METHOD HOLE DIAMETER (In) /INTERVAL (fl) 
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. I'~/•#/ GEOPHYSICAL LOOGINO ~,~NI 
SondH (typa) ~'° lnla'WII -"'. ,( Data Soodff(typa) Interval DIie 

r 
.J I~--" V -'2_-~ 8-/.-()/ uA . 

1.-· .J II:..--~ J,11.. ,L ..u.. ~I "/ /7 , ~- 7- i'.I I . 
'!_J..... It...._~ hi. L .&:,L _nt_· . .:zu.~ R-JD-0/ . 

COMPL.£T£D WEU 

Slu/WUMatarlal Dapth T1vead Slot Tw,a 
.,,..,.,., 

Volume MNh 
SID ----- Sin 

. . ---~ 

. MA · . .. 

. - -- :,............- . ----- OTHER ACTMT1EI 

AqutfwTNI; NA Cale: --- Wal o-nmlAlon: YN: ....... INo: Date: 9-/.1-()/ 
~ : ---- ONcrlplon: ~ ... ~.,, 4n 9!.Ju. J' ~-t ~~'- ~:,~.2-s-1 

,::.;,,-- A....J......•t.-:,.<-..2.-u <' r ... __ .., .1.1,.:....~~, 
----: , 

----- W!U. SURVEY DI.TA (II apptlcable) 

Prolacllva Cuing ElaYllllon: A/A 
WUhinglon Stale Pl- Coordinataa: #A Brue Surwy Merker ElaYallon: NA 

. - COMMENTSIIIEMARU 

;_ 
..-- I I 

Reporlad By~1n S,;,,11/,"-. Tllla: ~o/4 o"l::7 Signalu•-v"' ..c.: / ) 
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BOREHOLE LOG 
Wen ID: Wen Name: C /0"/ 
Project: 

Sample Sample Description Comments: 

Depth 

fill Type 
No. 

Blows 
Recovery 

Graphic Group Name, Grain Size Distribution, SoU Classlllcatlon, Color, =~=_;.D= 
Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler 

0- Dl3 

!>S .e.c:r 
- J -s-,~-- ;51, 

s-
0/3 

55 
10- P,r:1Z--

~ ltC( · 
t,t,f, 

,_._ 
- /3-6 

/')°- ~-,,/? a;:/ 

:s s 
:11.r 
2,~ 

-<~-+---1 

BHI-EE-183 (12/87) 

Size, Reaction to HCI Size, Water Level 

Date:8-,- / 
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BOREHOLE LOG 
I Page .&. of , 

!Date: B - _7-,;")/ 

Well ID: c. -~ ..,,M,I lwe11 Name: (!, "3 / O cf-

:,l)_ 

Sample 

Type 
No. 

$.,J 

Blows 
Recovery 

..zt-7/.( /~D1~ 
- A:f 

- OP 
-
-

.1s--
-
-
- .,,. 

.,.,,,_ 
ltJt?7' - KcY 90-0 

"O-
-
-
-
-

t'!"-

-
-
-
-

1fO-

-
~.a- ,, ... - ,-,rJ ~er 

- rr 

f"f'-

-
-
-
-

Reference Measuring Point: /'. 

Sample Dffcr1ptlon Comments: 

Graphic Group Name. Grain Size Distribution, Soil Classification, Color, Oeplh of Casing, Drilting 
Log Moisture Content. Sorting, Angularity, Mineralogy, Max Par1lcle Method, Mettiod of Driving 

Size, Reaction lo HCI Sampling Tool, Sampler 
Size, Water Level 

1r,"','t'~l'." ' ,r 'r ~8:.«, J"a S° -1.J,[) \ ,AlAd:J, JnY~W.Z ,....✓rf" ~.i.'.~~~·.,._i:...."""'"'--"--"'!::C-..-l, \pLL:::a..L./.a<;<..:..:._,;£.e:~:......:, ,~CL.:.----+-------~ 
PY-~'.':;\":•- ....,_/ (.-- AooW t' // 
~~:.~•';"i.~f------__;;:;;...______.4--=-;;;.,,c"4ir ...... ~-------+-----------I ....... - -.. ..... -~····1-----,.------------------+-----------1 
~:;;:::;- '/..5.o~n,(',,.,.,o 1or~,I,:; --·sf dAr.C 
~}t(j. . ) .,,,.~,,/, J,,-.-, , .... JI/,, ~J.r.,-/d 

:-:-~:.:r:. 111 .. If,(_ ?.~~ .s-,~ s-~ ",lie,-'-.•./, .. c/o 
;,.· ·.:·.,.: 'fJ., . . , 
\~ :_: ::: ,,,. ~ ' P.=~-Alilt! ?O~~ &t.wY'.:, ~ o k 
~~-~·: ·: :.::_ ,..:...,.-2.'/:.-L...~.L.:I 9' .. 12:.-r.µ· ;,::aw.L!,,.JE.~=.!A.:£.:~::.:--~-~ /:__ J·--------+------------1 • • • ~ ••_r ,,,, .::• rr,-,,:,r 
t:-.·:: ! \. , 
-: •• ,# ••• ... . .. ,1---------------------+-----------1 t ..... ,., • 

:-~~\::· ! }·~1-------------------+---------i 
~"'~~= ;·: .. ·~:.-:.',t.:1-----------------------+-----------I .,,.,, .. '· •. 

j}j_::;_-~:1--------------------+-----------1 
• .._.,.. • I • 

?tii•j--------------,--------1----------1 
:.· ... _•:·H 
.. {·: ;):.,1------------------~---,--...;_-----1 -··. ·-' -... : ., 
:.,.·. ·.•·:!J.---...;...---------------+-...:a..,.-----~ 
:.·:: J-."· -~r. ... . . ,• 1••J------------------~l-----"'--------i ::: i.;.· .. ..... ... • ·, 

·::.:·-::;~-----------------• -~-------i 
.;, ........ ~:-:: ;-:.::·• ?•:.1--------------------+----------1 
········'p .•. •:-.·.: .-,·:.1-------------------t----------1 r, ~ :,;,·. '. ,. ....... . 
~ .. ! .. •:: ::~-----------------• ---------i 
t::>..:·:-.1;_~ ~:.:~::\•:•.,1------------------,---t------------t . ....... . 
:::::-r.=:·1"-------------------t----------1 
r. !~·::: !'\ 

·==-~~";~~------------------+_...:..----------i 
: ;~-.:~:" .-.-.\ ......... "'--------------------+----------i :;,~:~;·,:: 
..... ,i_:-.-!'1-------------------i---------1 .l-~r •::~ 
~::.{:f:~J.--------------------+--------t ~·-··· .. ,. ,, -..::·J ~=-=~ :~:i. ------------------+--------t 
~ ...... . ....... 

Signature:'.....,. _,, ,;: ,.,...<___j Joate: 1-h I Signature: /)lfT,#~U..., , 
BHI-EE-183 (12/W) 
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WelllO: 

Project: 

Sample 

Depth 
ID..) 

.... 

10-

-' 

8{J-

•s-.-

Type 
No. 

D8 

Reported By: 

TIiie: 

Signature: 

BHI-EE-183 (12/W) 

Blom 
Recovery 

. Sample Description 

Graphic Group Name, Grain Size Distribution, SoH Qassification, Color, 
,log Moisture Content, Sorting, Angularity, Mlneralogy, Max Particle 

Size, Reaction to HCI . 

::. •••••I 

Comments: 

Depth of Casing, Drilrtng 
Method, Method of Driving 
Sampling Tool, Sampler 

Size, Water level 

. ~~:•.·::-1-------------------+--------t 

-··· •·::-11-------------------,.---+-----------i '··-·: -.. :" ,,,.: ... ~ : -· )• ..... ''1---------------------+-----------I ~f \/.µu..:.:..a..1..._-1.,..a,ni;,-...!~~r.ot.....zc=,.µ,,qour:::-:::.=~+-----------i 

/f {(il----...... .L!:!lr.t::4,~UL...t.!:£.!~.aJit....<11.C,~,L.1,Z...-f--------~ 

,• •r 'I. f• J --~~~llJit..t:!~~Ql~~!r,.._-!t!!!!!i!!,.:i..£!~~~1!11',f:~---------1 :,;·::-: -: .~ ,,.•:.•,y.:-: 
i:~=.·· ~ = •=.J-~o::.L.~~:z:a:L,...JL!,~~=:,_;::.::::.c..c:==------+----,-------t ... -.•~·-·. · . . . . .. . ' 
;.,! t.',".••.i.::4----------------------+---------'4 .. . .. 
••~ •,,:• .. •:••J-,1~..L.l..:.&.~:i......,ual(,jl,,;~~~,-,a::z::..,,_:::.i~.:..z:=EL--1,.----------I 
=:.:i:~::·f. 
;;:-; :.: :··.~'----~.,c_=!.q,f'--1!1.:Z::::..ia:.aii:.,,..ii1&,.11.~~~--;_+-----------1 
~-•.:.•.•.i. 
:! :_::.: ::·· .:~~~~.ll,Ll~~.ollll!l!llltl~~~~LI!r.Sl..al!!!!SE..-l,.----------1 ... ~ L••,•:: :•"7)• ~~~~=.:.=J~:=;.s_~--=:.,;;..=..::..:...=L..:~=;.,_,+--------~ 
~-~~-..... 
. =:•.".:~· 

Date: 
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BOREHOLE LOG 

Project :JAi\ -7 ;t-1 (U.I. .l'fi7°/ Reference Measuring Point /'. 

Depth 
if!,.} 

ro-
-
-
-
-

~-
-
-
-
-

II)()_ 

-
-
-
-

/(H_ 

-
-
-
-

/It)_ 

-
-
-
-

11,j-

-
-

Sample 

Type 
No. 

}) /!, 

f1.S' -
l~I> 

/)8 

Blows 
Recoveiy 

llf" 

"'-£ ,_,_ 
.«.r 

-
-

Sample Description Comrrwnta: 

Graphic Gra Dep1h of C&slng, Drilling 
L Group Name, in Size Distribution, Soil Classification, Color, Method, Method of Driving 
og Mol8ture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler 

Size, Reaction to HCI . Size, Water Level 

;.:i::// 81- //A<r ~- /()f'-''/1~ -'•~~cr,fulrl J._ _ _ 

~f;f?~ ) -~,1 I ...t.. ✓.Y .. ,//-.J,,1 ~ .. d~ 
~~:,::•:. C: s / ,._ • F 

.;.;.:;;:.:.: - < f"#Z R.. ,J '-1s-tJR/w&n r~ ,J,JII' 
t----,-:-:.:. , , ~- ..... " .,,_, r;:::~~f~l-'-..:::m:;.;..._ ______________ 4-______ --l 

~----~- ty;• 
~-/~: .. :,':+--~-,----,,.----~---------+--------~ 
: ·:::; ·• C f.:, -:-.&.. .M ~ 
~.:.'.!·~ :. r 
!:::.::. ;:-------------------------
:,::,• :.,. 
·::::::+---::-----------------+---------I 
·; t •.,• .. ·~ .,QA.., -- • L <'. l•L-
.... • 1 • • C y /. j · - r /J,,,, "lo.tlll!ld .. 
tl.?:!\: , , , 
~=~-i=·.:•t------------------+---------1 :-:--: :.~ ,._.., .... ,.··-.::·:· :·-------------------------
:.•.• ••• !, .... •·t------------------+---------1 ..... . . . . . . ..... : ::•: .· t---------------------------1 ...... ..... .,..._ _______________________ _ 
-· ..... . .. · :·. ·: 
' ...... -------------------------:.:::.' ..... : .·::. ___________________ .....;... _____ _ 

.. -: ~ -:· .. · •t-------------------+--------,---1 
:-~{.:.::•:· //4<- f.r,rY {,. .. -, MYL,h /.,.,J/ 
,.•;:, :•. ,,,.., ) ) , ✓ • ~~ F 

· · · · · /1~., • • ~;~- i,v ..,.,,... __ _ 

:;·/:-:.: A7Y. A~_,,,,,l.. ,,.,..;I./ ~IJ~ ~ ~;; . ... . . . ·-•;, , , . ~ 
• •' • $;'"/r -- ,!..•/ .. -r-,,,,.C ,<".,./~~:.. ..,_ /.. .L 

... ~-· : /' ...,/,~ ~ ~LJ:) J,-~ -~ · - ~ L;,ll ~ 

,.;.-:-J:. /l'l.<- II? 1'11-rY C'..u..n. .. ..... ,., ~ - ---:,f 
~~-~.;_. ) l ) Al. ~y' II)~ ,Cwu, .IN ... -· ....... :~ 7_;_· 5,-/1 ..,.;_J, 1,¥.<-F.1 .~,rt - - ~ ~c,"4r 
7 :~ :·: At#S ..:, _ _.., 
.. -.. 
. .. ·~·~----------------+---------1 

. ~ : .. • ,# . 

Reported By: ~vln ~A~ 

- ,,_ ~ 
Signature: • ./ ,, Date: 8-7~ j Slgnatln: M1~ L-., 

'--"""" ,. ., 
BH!-EE-183 (t219n 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-6 



Appendix A - Borehole Geologic Logs 
BIIl-01607 

Rev.O 

. IPaoe £of .:t 
BOREHOLE LOG 

' i ~ 
!Date: (?-B-ol 

WelllD: I', ~JI.)</ lwenNalT)8: ~ (!,'3/ot/- location: .?,,,,,, EA../ v~B-39 
Project: .2tJo-7 w-.2 ,,.l,/ . Reference Measuring Point a~,,,,,,,J 

Sample Sample Description Comments: 

Depth of Casing, Drilling Depth Graphic Group Name, Grain Size D\sbibution, Soil Classification, Color, 
{fl} Type Blows log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 

Method, Method of Driving 
No . Recovery 

Size, Reaction to HO 

'-<0-~ ,J/f ~' ~ .-- ·. /17- 130 r ,/r...~7'"AI CrL "TU r .IU•" P6 ... 
'- ) 

f I '-) -
~I 

I 
.. . '-...... . -,-. 

°'"'.t'nl" ,/4r/4r~id J,.-.u,n "'"h-1, • £ --j-"PJ' . . . . . .. 
.R'f"'/4 <:'A.--1.0 >s-% S:-/f. .-,J;,.I, w,s·-~ S - ~ .. . -~ .. . 

..f.:J%;J'AM # f,tj-~~ ~n ;~,, ....... vL - -.. .. .... . . ·-· <'t>;py,e;,(e/. ,#'?_,R_5 ..P~- ;1d//.S<iV~ 

, 
'25-- _. ... .. . . . . • .. . - • - . . .. . .. . 

G,l,/0 - ..... . ~ . 110~/"II) ('",;~11... £ ·1/u . ' .. .. . 
,?' c_) .. .... _ 

.._) ,-- ... .. .. -... .. . 
__ ,,/~--/ Al,-~ . - .. . . l~YL¥h ,.,/A-P _;_, ,J. h_, 

-: . . .... 
R J/. /?.{">,7, k , /.N .s;½I .-:I~ ,hf-~ j 

.. ... .. 
IJ(>- . : r 

~ .. . . 
••• 1 

/LI~ a/2 e MV. ~~ .&,~-':,,,,..,-?-, - -.. . . . 
. . ·- . - .. . .. .. . -,.. 

/~-/.>') ('.,..iV1 IOY~,;p ✓-~·r,,.,_,lri b~,<,~ - -- ~ ~ . . -~ 
.._ ) ,..,.,/s~ .,,,,,,../__ -- -- ... . ..l.. A/,e,f1,,--,K' 

I~ . ~- -~· .·- RY, ,,...,,,.L ,_ (' ,t;-~ll .P.-U ,61")%~ . . . . .. . . ,. 
- .. .m/'5<?-.. . 

. . . . .. . . - .. . . - -· .. . 
..... . . - . . 
- .. . 

v;,o_ . .. . . . : 
. --- . . . . . .. . . . - . . . . 
... ., 

- . . - .. ' .. .. - ... .... ' .. ·.: ..: .... .. -- -· .... . . ' , . 

,W-
... 

~ •·• .. . . ... . 
. ·.· . ·. ·. - ·. .. . .. 

'1 . . . .. 
- ... ... ·~ ... : -- ... . . _ ,nr ,~ ' .. .. . .. 

1r; 
. . . . 

-1$'0 .. . . - .. . 
Repot1ed By: ~- >' /,../.,,..,. Reviewed By: ])C~~ 
Tille: /"~,~ -,..; TIiie: 66:-/4,~;,:f _ 
Signature: - - IDate: B-'J-()/ Signature: 1~'.::Jti~L ,,._a,,,_,, J:'>£ J 

...... ./ , -
BHI-EE-183 (12/W) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
Apri12002 

Sampling Tool, Sampler 
Size, Water level 

loate: L.. ~ ~, 

I , 

A-7 



Appendix A - Borehole Geologi~ Logs 
Bill-01607 

Rev.O 

. IPage ~of ..1... 
BOREHqbE_,~OG 8-4f--c/ !Date: e-~/ 

Wen ID: r: ?/t)( lwe11 Name: 
/'~ .... .~, 

'M Location: _.;:, M /4.s-l" -7/6-A'-3~ -r 

Prolect , .;, ~t!J-T ~ Z Reference Measuring Point: A-r=~,.c/ 
Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Ske Distribution, Son Classification, Color, Depth of Cealng, Drtllng 
tf1J Type Blows log Moisture Conteot, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving 

No. Recovery 
Size, Reaction to HCI Sampllng Tool, Sampler 

Size, Water Level 

.P.8 JV/I- .- - -. 
111n-/59 ('.,._...,.,_ /0 YL~/;' ,./,,,,._r ,.--,.,ri IS-0- - . 

. ' - : v 1,rAv-
r), - .- .. ....... -

/5,;, -- ."r -- -. - . .. ~ 

- .. - - ... -- ... 
-- - - /3f- .a2 r~~ /PYLH-2. e/-,1:'•.,A--d). - ----- - -- J k.,,. __ . r , ..... -:.-- ...... :. - J .rt ____ ,/, J',,,,/_,/ - .... .. 
.. - .... . 

4/4 zt -"'~ --n--..f-....,~ Ps-a"'~ 1sr- ... . ' . ....... -
-. ... " .. s~ S.;// ,,.,.,~r- ,t_, '7J,l&.PJ1//( - "' - ..... - - -.. -..... - -· - .. - . . 

Jt.2-lf/7 c ,/Mf/J 1,ntS/Z. .t!•~ •• ,-,J,.,(, ____ ,,,t - . - - .. ... - ....... 
....) -..A'-~L5,,,./4/ ,i?~/py..,,_,r,L - -- - -· - .. . ..... 

{'~,,,-I~ f'c;~ ~.o /t1is .fl# e~ ,IW', 
, 

.JID- .. -· .. . ... 
·'···.· ·.: 

,,,,,,,,,-d -,,f-e.s ?~.I'~//~~ c4s .1?.JtK' - . - - .. 
. ~ . .... ' . ~ 

J... /J - . . .. . . ~ ... 3_ ·---//.. . ·: .. ' ~ .... . ., .... - - .. . - ....... -~· ...... -·. ... ~~ / ,HA,/~ ,lro.,,,, Pt t ,-,o~ CT 11--'0--f . - . ., - -- . .. . . - . 
-/~ " "~- .. -.. 

/_t -~ 
... -. -·. 

" .... . .. .. . -- . - . ... - ... 
.... . t 

-7L> /, I._~ z -.._ _ _/.PY.../.. ,e;,-,J - .. - .... . .. . .. . .. . . , ,. .... . 
. . - ... - .. . .. ·. - .... - .. 

I- •• - . - - ..o • • no_ .. . 
.... ... .. .. . - " ... . .... ... . 
. -. - -· - . . . .. -· ·- -- -- . -... . . - .. .. . . . . . .. 

l?f'"..-
.. . . . . . . . . . . - . . . . . ....... . . . - .. -. . . .. - . . . . . .. . -.... -- .. . . 

Reported By: Aevin S~ /2 /tn Reviewed By: l)r! ;./ /_ 

Cep/4r15'7 
, 

TIiie: GEc !:,-s,-j"T_ TIiie: -• ,,,r . 
Signature: v'"::: c;:.u ) \ Date: /?- (}--<J / Signature: /2fj?_"2L.L-A 

:~-ml/ I 
RHI-EE 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April 2002 

loate:/"h9/4J , , 

A-8 



Appendix A - Borehole Geologic Logs 
B!Il-01607 

Rev. 0 

!Paga ..2 of .1_ 
BOREHqL~ LQG 10ate: J!!-. f-<)/ 

Wen ID: C Z I (I-/ 
Project C::ZOO -T iu -2 Reference Measuring Polnt ~rt"",..,} 

Sample Sample Description Commenta: 

G hie Depth of Casing, Drilling 
Type 
No. 

rap Group Name, Grain Size Distribution, Soil Classification, Color, Method, Method of Driving R!::ry log Moisture Content, Sorting, Angularity, Mineralogy, Max Particia Sampling Tool, Sampler 
Size, Reaction to HCI Size, Water level 

t"Bj- P(J 

-
-
-
-

lf6)-

-
-
-
-

/90-

-
-
-
-

l'f5"-
-
-
- s~ 
- '17.S-

-- . 
·.:100 

~'lo--+---1 

/JI/ : : ·_:: :_-_. /£?~ IR7" C' ,A~.1n /pY~<-1'? a.Pm-..1 rJ. L _,.,, __ 

.'.: :· . .. : . ._J Av>;<_/ ~--~-;,,._;, <·,. _./,,./ 

:::. _·._-_·. b /.._ '// J: ~ Lum/L ~~ ~~ . .. . - , , 
:~-:-·-. · .. · ...h9-,N':) /OR ~✓-./,/£~~.J .l?/H.n AJS -cs. 
:.'. .".:- .:~·. ;;,~~ ~r,,9# i~fld,/{µ.) ~/S s-~ . 

.. . 
".·: -· ·· l(J+-/1/sC· .. ~,n My~,- .I/ .-J • .., ~,/.. .-..~.Ir/ 
: :· _. _. -: -: -.. ) ;fhv.~ PY ,._,~/l. ,., ___ ~J ~ 
<•·-- •.:•· ~-'IL' , ,-.;.,,/..- < Z:, ,,._.!. :..r_;/ • / , ~ 
~::·.··::·~· .s.,l,,ur. /JIL .-/44/' ~...-= ' /t}!'; .. ~.J 7~,l/, 

:.:::-.-.--:·\ ,e;,../p/r J~ ;~ ~,,,.s 3,,,,7 
... .. -- -- .. .. . ··.. -- . .. .. . . . ·1---------------------+------~ 
: :. ·_-.: ·. 19 ~.:_ ( [.jJ,/1.,, (un (A,u;, ,uY4JI 

:/ .::..-.. ,;2/J" ) , , ) • , ) ~ll'AI,/ 

:::_:: :: dr-. .. ,,.rf~ ..,,.,/J-~/P%.u1~.</i--- 1rJ 
::: : :·. ~;;~ ~;'.£,,:, .-:,;,,~ ... ~-z, u·.s "JO~ S--/f 

:•·: . . . tf tJ-J~ &,,,):/f-/1 ~<A· 9~ ~ c,I(,.,, J ,?:'/(' ,;'~ . . . , . 
V -~·: . ..,. ·1--------------+--------i 

6S'9'. . ""' . -~-
",#c~ •• 1--- --------------+---------I 

111 - -
B/•1111 .• . ·_<1------------------+----------1 

, I 

. . . ·-. .. ·1------------------½-----'-----t ·:: :.: .:.:. 
-:·~ '! •· .. · · 1-----------------½---------f _ .. ..... . - . . . ... ~: : ·.1------------------+---------1 . - ·-·.:..:..:·.-.·.1-----------------~--------f .7.--~ ~ ~ 
- · ... ·1------------------+---------1 
.: .. :- ~ -. . -· · 1-----------------4---------4 
:~~: :.-;:.-1------------------+---------t 
'f-. : .·: . 

-: .. -.,.~·, 1----- -------------½---------f 
. .... • "'P"""\ 

~ :: . 
Reviewed By: .l)(! h 1. ~ L... ·~ 

Tille: r:.. eo /() c., I _.,,, f TIiie: ,./'-I.. 1~ff, ~ 
l0ate: f?·t'J9<'1 Signatuni: ,,afY!.~L. .. .£~ Signature· 

VA .- ~ 

BHI-EE-183112197) 

Borehole Summary Report (C)J03, C3104, C3340to C3344). 200-'IW-2 OU 
Apri12002 

/ , 

A-9 



Appendix A - Borehole Geologic Logs 

Well ID: 

Project 

Sample 

Type 
No. 

/()- 0~ 

':.10-

tf-

30-

!'-

BHI-EE-163 (12197) 

Blows 
Recovery 

BOREHOLE LOG 
Wei Name: Location: .a~ IJ 

Reference Meaaurtng Point: 

Simple De1crlptlon 

Graphic Group Name, Grain Size Distribution, Soll Classlficatlon, Color, 
Log Moisture Content, Sorting, Angutanty, Mineralogy, Max Particle 

Size, Reaction to HCI 

Dale:# -rt¥ 

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

April 2002 

Blll-01607 
Rev.O 

Comments: 

Depth of Casing, Drilling 
Method, Method of Driving 
' Sampling Tool, Sampler 

Size, Water Level 

A-10 



Appendix A - Borehole Geologic Logs 

BOREHOLE LOG 

BHI-01607 
Rev.O 

Well 10: ~ "t/(j c/ lwe11 Name: (1 ~ IO 1./- Location: .:Mt> ~~t :Zltf.-~-.16 
Reference Measuring Point ~ J 

, 

.tW,-

-
-
-
-

I.If',:-

-
-
-
-

L2$l>-

-
-
-
-

l.tsr'.:-

-
-
-
-

.:1,tJ_ 

Sample 

Type 
No. 

L>e 

-'$ 

Blows 
Recovery 

u·~ - ,,_ lcr , •. , -

S1mpl• Description 

Graphic Group Name, Grain Size Distribution, Soll Classification, Color, 
Log Moisture Content, Sorting, Angularlty, Mineralogy, Max Particle 

Size, Reaction to HCI 

Comments: 

Depth of Casing, Drilling 
Method, Method of Driving 
Sampllng Tool, Sampler 

Size, Water Level 

Reviewed By: 7X!j'/£.-~~ 

Signature: ~ ~J. ~ ,, / 
~ _,/, 

BHI-EE-183 (121117) 

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

loate:t~> , , 

A-11 



Append.ix A - Borehole Geologic Logs 
BHl-01607 

Rev.O 

FIELD ACTIVITY REPORT NO. 1 Page-1. of L 

Purpose: 

Well Name: 

Orig. Co.: 

Casing String No,(y2 3 4 

Casing Size o. Bit Z-0 
Grade 

Lbs. Per Ft. Ahl 
Material Y/r-Qtm Ster:/ 
Type: 

Drilling Method 

Auger &t1 
Rotary till. 
Tubex 1'/IJ. 
Cable Tool ✓ 
Sonic t/ld. 

Welded Th . ~ 
__ .........., ____ _ 

.R.w/Sonk: 

Planned/Actual 

Set Al.: 

Shoe OD/1D LI.J,;LL.,j'-""'~~r-------
Reference Measuring Pol~ 

GROUND LEVEL 

Orig. Co. 

Casing Size~---........ ~ 

Grade NA 
Lbs. Per Ft. A/If 
Material ('4, If,, $",i:f'/ 

Type: 

Welded _ __,_Tod""""".--

Rig No.: 

Drilling Method 

Auger NA 
Rotary _ __.M.......,'l'f,___ 

Tubex __ M......,.'/1 __ 

Cable Tool V 

Sonic 41,'( · . 
AR. w/Sonlc NA 

Planned/Actual other: ____ _ 

SetAI: 1110 I/// 

Shoe 00/10 ,UJJR,/A'Zll. 

Reference Measuring Point; 

GROUND LEVEL 
Comments/Remarks: 

Date: 

Cir9.1tallon 12, ti, !::i1:1mmac 
PJr dt.fr. Water/Mud ..&J1... Make &A 
Reverse Qlr~ Model &A 
Vol: cfm 4M. Choke Nil 

gpm NA Ca§ing Hammer 

Pressure ,4'# psi Make db1 
Dnll Pipe O.D. t/i. Model &'I 
Tool Joint Size 11/1 ~ 
Additives , &!I}_ Type /Wr 

Nozzles t114 

. z. Rig Make/Mod.: 

Circulation c,H, Hammer 
PJr J/4 Water/Mud "'6i..... Make ;'t# 

Reverse Direct Model K/1 
Vol: cfm A(tl Choke . 4/4f: 

gpm .M1 
Presaure # psi 

orm Pipe O.D. ,t/.4 

Tool Joint Size Q 
Additives KA 

Casing Hammer 
Make If/A 
Model #If 
~ 

Type _ __.M'-&..W.'A_ 
Nozzles _ .... M ... ~_.__-

Estimated. Depth to Wat« 

&/..-m,-~l!tkt dralf£9'"'~ ""o?'15, s? cl 

Date: ·.,. :.C / Signature: 

Borehole Summary Report (C3103, C3/04, C3340 to C3344), 200-7W-2 OU 

April 2002 

Date: 

A-12 



Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT- DAILY DRILLING 

Well Name: 

location: 

Time/ 
Depth 

From To 

BHI-EE-018 (12/117) 

Well ID: 

Continuation of Report No.: 

Description of Activities/Operations with Depth 

Borehole Summary Repon (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 

Blll--01607 
Rev.O 

Paged c:A . .,2 

A-13 



Appendix A - Borehole Geologic Logs 
BHI-01607 

Rev.O 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Page ..L... of ...L 

Well Name: 

· Location: 

Start · 

Time ,21?0 
Hole/Depth/Csg ~ / Sc ;2.. 

Reference Measuring Point: 
GROUND SURFACE 

WelllD: C 
Report No.: 

Finish 

Time 0200 

Hole/Depth/Csg ,20 . S:: I l'f 

casing Stmg No.a) 2 3 4 

See Report No. 1 

Date: 

Total 

Trne f 
Hole/Depth/C&g JftL I II, t 

Desaiptlon of Actlvltlea/Operationa with Depth Time 
/Depth (Attach applicable drawings and document straightness test results) 

From To 

BHI-EE-018 (12/97) 

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

April2002 A-14 



Appendix A - Borehole Geologic Logs 
BIIl--01607 

Rev.0 

WeUName: 

· Location: 

Start 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well ID: 

Report No.: 

Page ...L ot_L 

'J' -c/ 

Finish Total 

rime ..Zt.IQ Time "'7.'JO Time -0kJ L~,,.,!,2 ___ c...,,.__._L..z~--- ___ ._L.__"-'-'-'"-------=---~-~-
Hole/Depth/Csg .l4, S' I I 9 Hole/Depth/Csg 3t Hole/Depth/Csg /5':$:( IZ t 
Reference Measuring Point: 

GROUND SURFACE 
Casing String No.(]) 2 3 4 

See Report No. 1 

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

From . To 

Boreho~ Summary Report (C3103, C3104, C3340 to C3344), 200-7W-2 OU 
April 2002 

Date: 

A-15 



Appendix A - Borehole Geologic Logs 
Blfl-01607 
Rev.O 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Page L of.L. 

. WeUName: 

· Location: Report No.: 

Start Finish Total 
Time _ _.e?~/. ..... 1;...,0 _____ _ Time ____ Q-£~$....__Q ____ nne ____ ~-i-L._ ___ _ 
Hole/Oepth/Csg ?w / "" B 
Reference Measuring Point: 

GROUND SURFACE 

Hole/Oepth/Csg 1;4.£ I £6 
Casing String No{!) 2 3 4 

See Report No. 1 

' 

Hole/Oepth/Csg 2~3 I -2Ll: 

Time 
/Depth 

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

From To 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April2002 A-16 



Appendix A - Borehole Geologic Logs 

Well Name: 

- location: 

Start 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

,...,,.., wen 10: c 
Report No.: ~ 

Finish Total 

BHI-01607 

Rev. O 

Time _ __...;2"--'-/_._3...,Q,.__ ___ _ Time C, 800 Time __ ..-.1 ... 0"------
Hole/Depth/Csg 6'0 s I 0 
Reference Measuring Poinl: 

GROUND SURFACE 

Time 
/Depth 

From To 

Signature: 

BHi-EE-01 IS (12197) 

Hole/Oepth/Csg // 2 I /// · Hole/Oepth/Csg 6/4 C / /II 
Casing String No. 1 (i} 3 4 

See Report No. 1 

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

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-17 



Appendix A - Borehole Geologic Lo~ 

FIELD ACTIVITY REPORT 
DAILY DRILUNG 

· Location: 

Start 

Ttme _ ___.,,,'2r::a..;../,..,_;>,_6..._ ___ _ 

Hole/Depth/Csg // .,;2 I Q 

Reference Measuring Point: 
GROUND SURFACE 

,. -ll-0 I Well ID: 

Report No.: 

Tlme ___ ~-------

Hole/Oepth/Csg 

Casing String No. 1 

See Report No. 1 

BIIl-01607 

Rev.O 

Page ..L of _j_ 

Date: tf- 7 e ~-<:V 

Total 

/Q 

Hole/Depth/Csg 4C I /?$CC 

Tlme 
/Depth 

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

From To 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April 2002 A-18 



Appendix A - Borehole Geologic Logs 
BHI-01607 

Rev.0 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Page _L_ of_!_ 

Date: 

WellD: 

· Location: Report No.: 

Finish Total . 

t2$60 Time __ __./'-'0"'--_____ 
1 

Reference Measuring Point: 
GROUND SURFACE 

Time 
/Depth 

From To 

BHI-EE-018 (121117) 

Hole/Oepth/Csg ,2 .2 r I .2,lZ, !' Hole/Oepth/Csg ff' 
Casing String No. 1 2@4 _ 

See Report No. 1 

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

Signature: 

Borehole Summary Report (C3103, C3104, C3340 to C3344). 200-1W-2 OU 
April 2002 A-19 



Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well ID: C 

Start Finish 

BID-01607 
Rev.O 

Page _L otz_ 
Date: r-'l.ei() _ t' 

Total 

Time .21,JO,ir.S Time __ _.6_2-P-P----- Time ____ ~-----

Hole/Depth/Csg .2.:2 y I .2 2lf Hole/Depth/Csa d~,1, {' I -2 n ~ Hola/Depth/Csg ,U,$" I ,J 1./ 
Reference Measuring Point: Casing String No. 1 2 <::1) 4 _ 

GROUND SURFACE See Report No. 1 

Time 
/Depth 

From To 

Description of Actlvltles/Operattons with Depth 
(Attach applicable drawings and document straightness test results) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-20 



Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT 
TUBULAR GOODS TALLY . 

Well Name: ~ C 3/()'f ~,.--"", Well l.D.: r-- ~o9" 
5~~1 TEMPORARY 51,-;n#'Z- $ ·,¥t"'.3 PEAWll~~lff* 7e--· # • -A,# 

JU{ Length (fl) Jl# L~(ft.) Jl# 'Length (ft.) C 

1 (), ,?/? J-.. 21 /,tj~J-./ 1 ~ / 6J w 
2 (;), ~ _s.L.,, 22 Jj}/, ,J.s, 2 1 ·1Jo ~~ 
3 ~t,I) 23 /~,IY7 - 3 9. q,r 
4 5,t)/ 24 Jt),t)/. 4 q,_ ,;¢ 

5 _..f:()6 25 /0,tJ / 5 9. '/:z 
6 ,<:"06 26 //J,o/ 6 1~1a 
7 :5,l'J? 27 //J. oO 7 lfl,IIV 

8 ,.("_M 28 /f) , tJ /') 8 f. 9{"' . 

9 -~()2 29 .<.0/· 9 //),~ 0 
10 ~~/) 30 ,{:11 t5 10 lb.AO· 

11 ~$3 31 ,f°,t) () 11 //). /J 7,. 

12 I✓,/.? 32 <:tJO 12 j/1,,1,9 · 

13 ~.g? 33 <".~ 13 l/1.,1(/. 

14 ~6!5 34 (',~CJ 14 ~.IJZ,.. 
15 35 ~t){) - 15 ,.f; ,;)/) 
16 36 .<:&t1 16 t;:/JO· 
17 37 .~M 17 ~ ,IJ/J . 

18 38 ),Q,1 18 <:"./JD 

~ 19 39 19 ~LJD 
20 40 20 C../J{J 
Tot s i'-7';1 Tot //?./</ Tot --:;, 

•indicate those joints with central/tens with • C In the avaHable bo/c. 
ALL cesing length wan be measured to the nearHt O. 01 ft. 

Comrnentl/Remeli(a:/ 

I 

Jt.# Length (ft.) 1 7c 
21 ~.PD 
22 ~JJ6 . 
23. Cho 
24 C/Y'J 

25 L,/)/J 
26 ~,/JO 
27 ~. ()I') 'di~ 

28 .S:tJa 
29 s.oo 
30 f-110 

31 f:dO 
32 $:C)C) 

33 f:"/.N? ..c:,l'L, 

34 <:;-,;'rt) 

35 .S. A/> 

36 .<:l"JO ,.N"' 
37 J,~ 
38 StJA 
39 S,()t; 
40 S,,1,6 • ..,11, 

Tot ..:7.Y~ . .M 

i 

-
Jt.# 

1 
2 

3 

4 

5 

6 

7 
8 

9 

10 
11 
12 
13 
14 

15 
HI 

17 
18 
19 
20 

Tot 

BHI-01607 

Rev.O 

Page.Z.,of..Z,. 

Date: S-H~ -/JI 

I_ , 
~ ' -

Length (fl) Jt.# 

-~/16 
<".n(} ~17~~ 

s.oo 

1~ I lv"1 

Screen: o.o.n.o. 

,--~~/4~ i--~ I ::.._JC~ =o..1-,o~,;::!~'==l-lo/44 
BHI-EE-182 (12197) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-21 



Appendix A - Borehole Geologic Logs 

Well Name: 

Location: 2.U!P E• > 

start 

FIELD ACTIVITY REPORT 
DAILY DRiLLING 

-1fd /0 yf-d. Wall ID: C. 3104 

Finish Total 

Blll-01607 

Rev.O 

Time 2.13 o Trne ___ O~f_Crc> _____ Time __ ----1,(~0'---='4,-.:..:...::r __ _ 

Hole/Depth/Csg ,-,q --1--

Reference Measuring Point 
GROUND SURFACE 

Time 

Hole/Depth/Csg ...,d -+--
Casing String N~(2)~ 4 

See Report No. 1 # ~.., 

Hole/Depth/Csg 

Description of Activities/Operations with Depth 

c4 -1--

/Depth · (Attach applicable drawings and document straightness test results) 

. From To 

~I lo .2/ S-o 

0 

oz. 0 

BHl-eE..018 (12197) 

Borehole Summary Report(C3103, C3104, C3340 to C3344), 200-TW-2 OU 
April 2002 A-22 

, 



Appendix, A - Borehole Geologic Logs 

Well Name: 

Location: 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well ID: 

Report No.: 

Start An•h 

Time 2.., J.C> Time O .3 tQ 
Total 

Time ""' :Ze:» 

BIIl-01607 

Rev.0 

Hole/Depth/Csg S'7, 6 I £7, 7 7 Hole/Depth/Csg ,l'V.A--1 .&If Hole/Depth/Csg y L } ,; ,t,4 
Reference Measuring Point Casing String No. ~2 3 4 _ 

GROUND SURFACE See Report No. 1 

nme 
/Depth 

w~ p 's, w,..,./ 
Description of Activities/Operations with Dep4h 3<> '6 /VI/~ 

(Attach.applicable drawings and document straightness teat results) 

From 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU 
April 2002 A-23 



Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT- DAILY DRILLING 

Well Name: 

Location: 

Time 
/Depth 

From To 

Description of Activities/Operations with Depth 

Borehole Summary Report(C3103, C3104, C3340 to C3344), 200-IW-2 0!] 

April2002 

BID-01607 

Rev.O · 

Page_L of_L 

A-24 



Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Location: 

Start 

Time ~130 
Hole/Oepth/Csg O I C> 

Reference Measuring ·Point 
GROUND SURFACE 

WelllD: C 

Finish 

Time ?)joQ 

Hole/Oepth/Csg O I C., 

Casing String No. <1) 2 3 4 

See Report No. 1 

Blfl-01 (i()7 

Rev.O 

Page _j_ . of ._3 

Date: 

Total 

Time j1L 
Hole/Depth/Csg O I a 

Time 
/Depth 

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

From To 

Signature: 

BHI-S:-0111 (12117) 

Borehole Summary Report(C3103, C3104. C3340to C3344). 200-1W-2 OU 
April 2002 

Date: 

A-25 



t g, 
::t. ~ 
;::; ~ 
§~ 

f Project: 
~ 

1. :.:ia 

WELL COMPLETION LOG 

Orlfing Contractor: K, 5 

i 
::t --. a .._ 
~ 
a .._ 
~ 

-< a 
""' 

,,( 

~ ... 
C 

a .. ( 
t 
~ 

N 

~ 
~ 
N 

~ 
c::: 

Note: Col. 2 • Col. 3 • Col. 4 • Col. 5 • weight and atladwnenta • Col. 7; 

> I 

~ 
BHI-EE-179 (12/W) , ... 



- - ~ e--- -
Page .YotK_ L '•, r. 

WELL COMPLETION LOG date: 'Tf _ n-c, I 
, 

WfA Name: -II-A ~ ~//) 4- '7}-~-K-<.)/ WelllD: C. J/C,L/ 
Project: .2.oo - -rw-i Location: 1ol, £.rf; 11,.-L\-'l? tffi,tc.L Drlling Contractor: 1(.ST 

1. 2. 3. ... 5. 6. 7 . 8. 9. Fm Material 

Time Total Stkup BtmCag 
T8Pfl Correction 

CorTape 
FIii Depth 

Overtap 
Type Amt Unit 

CNlng Reading Reading Comments 

23;2.0 )of.I c_ I(,. (If' L 2. •(qz;,q ,A.IA Al,4 /'f8."J 5. q N,4 Pl.,./( froure ,co' ca.s,'•-

z,2s- '>n(,7 (q,.'2, 112.2. I I~ C. .l. 2~. t. ~~~· • .11 •• c.. ,So-7'.s 
,V~ .. ,e,.-l,,_ ·t.._ J 

5".'" ~- -

l3JS I'll.., R s.s l'7" .3 17t. I l '7 '.). r. J 7 AM - / / p., 11 r-e ... -,. :Jo,r, 

23'11 , rr. r 5." I 1,. '1 lt{(u7 flit. 2. J5.I hi.i. L i sa-1,. A.IJ~ l ... L~ ,J.,_ ,- L. • 

H,t.f 
J 

P~fl 7~-wc. :;.o.o' 2. "SSS 'f ~ 

'"" 't 
/,;1,-; ('f1.1 r,s NJf 

\ CO("f IU l' 5-~ IS(..~ 1'?1,Y I l.c.3 2<? () ~e-i:-;...~. ~ So-;r'-.r 
,1./)~ L • /,,.. ,I" 

I 

P.,,117 ~ ...... v,. , 
C,O ')!fr I 1.fl.X s. 7 '3 "· I I 1-r.o I 3"\ ,J 2.8' tv.'1 20.0 

t:,()JO 
'"'. f 

5.'7 13,. I I c,,7, 1 tof.t. JI{ -.:; I~? - L(.r 5? srHu A,/J , ... 1....., ·/,. r . 

111 • .i I I I. 'f q f 
7 

f'u If / re•,ve u,.o' /;0~1 s.'" {I(, .2 1/7.0 ,v"' 
OOlf5 tJ.1.r 5 .(. It i..2 ff ),I.I 'il'L.x' .2,,. 't I "C•f-. ,i C"-"< t; 51>-t'-L. AU be.i.lo..,lc 

'o 1-e L. I 10 
-;;, 

Pu." 7:,,..ve -all ,, CAftk 012-S' Aff . "t( r:.'u.i t}i 7 
l'JU)O "~" I • f 111.n qq,7 (j 1.' / l. 'I .., ,1 Fr'' CQ.r,'"-"" 
o :lol. · (('2 .. ( 1. ' f/1.o c; "· t;' 'f'.3 " 17. l. 'g-~•,.1. ') 1/i so;_H.s AP.el l,e,..{...;. .-./.,. 

'19.S 'l'l.o "'·" 
.J ,r ; ~..., 02(1.f 102 ,( .2." 1. ( NA ·,.,/{ ...,cL.-.,. ,._ • .., 

OJ(o /02. I 2,b 'f'I. I; 77.'J 7'-f.t Z'r'.i bft..J- . . LI. 10 ~t~~ J,1,1 ~o-iL ,.1. ,.N.-
1 

Ci}"lO 'f2., l{ . 2... 'in q xt;"rS 'lf. '3 '." 
. 

Pµ /( 7 ,,..,._ "441/11 IO.C," ..vA 

0))'7 'i 2, I 'i . i ?7q l.~. 7 scr.5 .. n.~ h r:.rw .. ~ . I ri 5'tf~• IA.l),P ~e,..J...,·J. 
O'J 't5 9' 2. ( . ;J. 0 7'L I w. ,-, ~ 1.-, 15.'f N~ I . , 

A .J f i-e - -" e. I o . ,., 
0355 77. f J,, ., 'j ~ ,1.0 I, ''< .7 9. ( ~ f,, ti 7 re•oYI" S',o' 

Note: Col 2 · Col. 3 • Col ,4 • Col. 5 · weight and allachmenla • Col. 7; Col. 7 - Col. 3 2 Col. 8; Col. -4 • Col. 8 • Col. 9 

Repof1ed By: L.1>. W•ll<c~ Reviewed By: i",_ "',, s;-._ /-~ 
TIiie: ~co /o,,. .•r I Date: F-ll/-o 1 Title: .t' ~ ca,'.' I Date: /" ·/1-t) / ,~vrJ 

Signature ,~ /,L ~~ Signature: ~ -_·.¾. ,.,~ 
<....!. / 

Bl'f.aa-1711 (12197) 



~ 
Jr, ,J ,..:>.J,Y -~ ~ 

WELL COMPLETION L tfr~ p'ar{e,,L__ of.8:. L • ~ 

,..u~I Date: ~- /Cl_:e/ ,-. ,.,-y-, 

Well Name: ~ c .--{//); r c ~() r WellD: C 3 IOI./ 
Project ;2.0-o - T W - .l. Locallon: loo &ts+/ l I J. • 8-3~ f'KII J. 0r111ng Contractor: tsI 

1. 2. 3. "· 5. 8. 7. 8. 9. , Fin Material 

Time Total Slkup BtmClg 
Tape ComlCllon 

c«Tape FIIOepll 
OYertap Type Am Unit 

C8llng Reading Reeding Comments 

o 'loo 7:i, . I 3,1 . ,,.o ,.,. 3 ,.v.q NA '5": 2 3 . 1 NA f'-<I! / ~ ... .,vc s .o' oa.s,~ r 
O'IO 3 7 J., l 3 . 1 ,.:, .o '1ll.2 I 'I . I 7.'1 " ... ::tl" 2. . 

S<,-11,S 
.4"1 ,uto.i,·J~ r,..."' •~ ~ .. -

':s. 'I c.s, t I C,(. q 2.,l) -
Pt,c./( I l-cioi.•"- S.o' ~'{05 · '77.' 1 , 2. ;'V,11 

O'i(o <,,,. I 3.2 ,1.9 
'" 7 

S7.s r. .. ,, I.ht• L 2. 
;:J<;r/lS 

A.I~ ,~ .. /..,-ti-c ... - . l,•11 

0'115 . ,'2../ >. Cf S8. 2. . c.z,q S'?.o - 0.8 ...,_.. 
f'u II / t"ekoVe S".c, 

, 

0'41" {, l, ( . '3 ,q Sl.-i. (.v"'4) ~ .... +. __ £ 

' 
~-,lh AcPcl je,, /.., ·/., ,.. ... ,._ 

,.,,co A II ~N G&r r .. _ t,e,i I ol' a. l..._j, !Cu,.~ ~II ¥" ·cct.s,\.-
,,,~,.,, ,;g_ "t It. :f . ,t;!I. 0 "'i'!I. ') j' 57,q O,f ,,,v,f I :J,., Ca.r,•,,,., 

I 

. \ , 

, I 

Nole: Col. 2 • Col. 3 • Col. '4 - Col. 5 ~weight end allactvnents • Col. 7; Col. 7 - Col. 3 zi Col. 8; Col. -1 • Col. 8 • Col. 9 

. RepoftadBy: L. 'T>. 1~1a. /Kt!,- Reviewed By: l)(!hL-f--

TIiie: tieo I o,c.,•s f · I Date: /e¥'19Ar Tille: .~o/~,,, · f Date: /d,,,?,,/4/ -Sfgn8Cln ~/ .,, .# qd_ G,.J). ,,_,, ~ I 

Signature: ~7./_,ll. ~ • I 
-

• 

L 



>~ "S! .. .... t\ 

> I 
N 
\0 

;:; 6" 
§~ 

I 
~ 
~ 

i 
:t 

a .... 
-~ 
Q .... 
. i 
Q 

* 0 
Q 

t 
~ 

"' ~ 
~ 
"' 0 
<:::: 

t-tl 
~.'6 
,,,JP 

Well Name: 

Project b-

1. 

J 

WELL COMPLETION LOG 

location: 

5. 6. 

• 

Drilling COntractor. ~I 

Fill Material 

Amt Unit 
Comments 

-t--z.. 'bA 

,1,t:/l 1utt: j YTr 1 4 I -"rl.? I 71e(Lj v.:r I"' M'f· I Q,l I o.,. I "t,lsll.f I I - ~se,r: # 1MII ~~~I 

-~1:~ gJ§! ~f I El~£ ! - I ~£1 3~·1 ~:•~1 = I ~ 1-= I I 
.r.-, I "' "° 

NcM: Cof. 2 • Col. 3 • Col. -4 • Col. 5 • weight and attachna1ta • Col 7; 

Reportld By: 
TIiie: . Date:~ t/ Title: 

Slgnen Slgnaltn: 

BH~17'.9 (12R7) 

> 

1 
~ 
> 
I 

= i 
~ 
[ 
~ -· f") 

i 

~ txi 
~ ES 
0 6 -§ 



~ 

> I 
I.>) 
0 

I I 

r-W · WELL COMPLETION L g~~ 
I , •. ,__/.. 

Well Name: ,c,r~ <!,, 3/0Y:, Wei ID: r ~/() ~ 
Project !J/Y>-t~•-Z- 1.oca11on: ,200;::,~ ;z./1, -A-3 P. Drlllng c.ontraclor: 

1. 2. 3 . . •. 5. 8. 7. 8. 9. FIii Mater1al 

Time Total SCkup BlmClg 
Tape CofT9dlon 

CorTape Fll[)eptl Overlap Type ,.,,.. Unit 
Cilllng Reeding Racing 

hi~ 0, I/ I? .A~ f;71 , ., J.'1 _'), !' / l~ 

,.,,~, 4.1.L (). ~ . .,_ e. - - - - be,.'l,~ I . A~L 
A/f/() 41.12 o.~ ~- f </,0 '1.0 .l. 7 /.J / 

,. -
lbl~e" /') ri n - - - -"17 - 6,c.,,-;t; I '"#J 
1~,~n - - - - - ... 2 ~ - ,_._f I 1,:e_ -
l~I~<"° - - - :i.o 

., - - - - - -

-~ 

--i--

----------NoC8: Col 2 - Col. 3 • Col. 4 • Col. 5 • weight and allllchnw1II • Col. 7; Col. 7 - Col.3 • Col. 8; Col. 4 • Col. 8 • Col. 9 

~By: ~ Ll/¥1 Sino. /,. f-an 
TIiie: (~oidrHT"./ 

oJ 

~ 

Slgnan ~ ··~ - ... ~ ---
"'-L.. 

.. -. ~ . . -

7 -~ ,, -
BHI-EE-179 (12197) 

RfflewedBy: l Vi~L_/: -·-~ 
!Data: f-/rP/ Tltle:' ~e:,) P<?h:r 

Slgnalure: ~:;iz;_g_ -

, C. r-= 
.,Page~ or± . . . .,_ ✓ , ' , ., ., 
Date: 9-/2. - D/ 

2-~ 

Comments 

t"-,' ~ ~ ~-~ 
... -- __ ./ ,-_&,· ~..-.t"'tt .... 

~ --"- -.d. 
I~ I,./) -~~~ N',,y/ ,J 
l~,,~)j J, .__ __ _, ~~ 

;:;~ ---...... ~ .... -
-- - ;, ~ . C., -✓MIi~.>':/ 
k.~,~~ 

. 

. I Oate:/t'//~/ . 
' 

• 



Appendix A - Borehole Geologic Logs 

WELL-SUMMARY SHEET 
WellO: Well Name: 

BHI-EE-189 (121117) 

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

BIIl--01607 

Rev.O 

· A-31 



Appendix A - Borehole Geologic Logs 
BHl-01607 

Rev. O 

StanD•: 8 -.2/-n/ . 
WELL CONSTRUCTION SUMMARY REPORT Flnleho.tr. J{J •:l-0 I 

Page_L ol I 
Wei ID: rt_. :VIJ ~ lw.a Name: C.~ID~ Ai>Proxima• Loca11on: ,.;,oo FA< f ..2/1, -A -7/} 6,'h 
Project ,2 oo -T w · ,;z , 0th« CompaniH: C /.I I 
OrilinO Company. f? ,c; r Geologlat(s): J(evln .Si'n ~fr.ton , 
Drller. mDr-ri _,;. l/JpLJ-cn j r llc:enH t : /(}IJ''i G..-t'5 Thom11-s 1.l'l 

I '.J...J. Ir 

TOIPORARY CASING ANO DRILL DEPTH DRILLING METHOD . : HOLE.DIAMETER"(ln) / itmAf AL (ft)' 

•Slza/G,-dWU19. Par Fl Interval ShoaO .. D.JLD .. .... C,Q l:J fc.J... ( Dlamalar ..:J.::.....Jro,n _a_ '°~ 
"'£ S/B m TJ,,,,,.,,,/ 0 -_8,,s_ 1 1' 0D Cabla Tool: ✓ Olameler _f::__ From .fJ,, I IO mf. 
11W¥/')/J The.I 0 -~ -· ·--· . ~W..-lul 01-....U:.?"' Fmm /.J1'i -~ -
~ S"/{? NJ ;"),,-euc/ _Q_.m:£_ ~''t>O .. _- - ea1,1,..,. Dlamatw . _!/,. From~ IO ~'17. •-• 
6 57' ~ /.JI) ~,-,-uJ _o_ . ~ 7"00 0 Jt::_~i'j A,,...,_,A • Diameter~ FRIIII "Q ,-'iS S'~-~ 

. Olamalar From IO -
"lnd/uta Wak#d (W} • Flush Joint (FJ) Coupled (CJ ,I ThrNd Dnlfln OiemeW From IO_ 

Drlllng Fluld: . .NtJ- tiJ,J 
Total On11ed Daplh: ..;2:2 2, t: Hole Ola O TO: 7'' Total Ami. Of Water Added During Orllng: .,,,Vox.1 t/..cd 
Well Straightnau THI RHUIII: AJA Static Wallf Lave!: AJA Data: AJA 

8!0PHY81CAL LOOOHI 

SonclN (type) Interval Dale Sondat(typa) lnlerval Data 

lr;__.tr,,11 r_ .• ,/ )1~ .. J,,_ .,_,. n -~ e-.;zB-ol It/II . 
: 4. /JI". ;,IL I .• M.,J..<1 .nS-.i.3lS.. f;.2'1-o/ AJ/f . 
t.,.,.1_ M,,,,. ... A ~I" L .11..•,i,,,J 19:£. · .. .:»2.~ · 9-:n-o I .,(/If . 

COMPLETED MU. ·">::; . . . ... . 

Slza/WUMa._lal Depth 'TivMcl 
81oC Type lmemll Volume 

Mnh 
8118 --- Sin 

. . ---
- A --~ . ~ - . 
. ---------- - . 

.---:- . --- . ' ' .:,, OTHER .AQ'TM1B ' .; •· 
. · . .... .' 

;, .. : .. .. ·, , ~ :·.,_. ,. "· :_ ... 1p·~ 'f~ .. 

AqutterTatt J/14- Dae: Wei~ Yee:V INo: 0a1a: /() -.2-CI 

Onalpb: Dataiplon: :., .:2..?. 5""- ;> . ~ • ,.i._ .L..., 't "· .:? ~ _., /), 1' .. -t 

-
W!U SURVEY DATA (II a,iplcll1l1) 

Prol•<:tva Cuing e.vatlon: uA 
Wathlng10nS1ala.Plana~: Bf-• SurwyMarilerElevallon: HA 

,/ . - COMMENTMIDWIKI 

¥, s-/8 a,,11M lo -~-? ,,,,.,,1 · - __ .,..,_ /,/.IL.,/ /4-e c,-/ ~ - .. c a ,.._, ...,,,~ 1-o I.. . , 
A-, J ../,, ,I.,. .~a?. r bJtr#I // .;f',Y/ I /'~ $ / A!, I 411 ,,..,,.,,,_,_.,,, .UJ .. ~ ~ 1t -~ - ., L::j- .,_. .,_ .,_ .d.L6.A ; -· 
~ - ' dt,,,,,,/.IJ . (/ V 

A -_ _, __, ., , 
Repor1ad&y: ~ui~ Ymk.6, Tl11a: ~,.dr7 _Slgnalu,.. ~ .JO, ,.. 7-,,;'✓ I 

Oriainal to: D&ument & Wormation Semces. H0-09/HWIS S:., 
Distribution by DIS: Environmental Technologies Well Coordinator,:=-., .. 

✓ _y, 

BHI-EE•181 (071Z7fl001) 

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

, -

Our. f-1.r-0/ 

A-32 



Appendix A - Borehole Geologic Logs 
BIIl-01607 

Rev.0 

BOREHOLE LOG 
Well ID: Well Name: 

Project: 

Sample . Sample Dncttptlon Comments: 

Type 
No. 

Blows 
R8COV81)' 

Graphic Group Name, Grain Size Distribution, Son Classllicatlon, Color, Depth of Casing, Drilling 
Log ,...,...,, p rtlcle Method, Method of Driving 

Moisture Content, Sorting, Ang- .. ,, Mineralogy, Max a Sampling Tool, Sampler 
Size, Reaction to HCI Size, Water Level 

0- Di3 

ss 100,. 

.J..S- tcy 
s:o 

5' . 
015 

s:~- 100ft 
8,0 icy 
as • • •,._!. 

D6 
. . o ...... 

10 .. __, . . 
ss 0 .. • '°'~ •• 0 

- 10 - fll,f, 
·o· _..., 

J:l.~-
. ....:. . 

~cy 
f>S 

IZ,S-- s-o& 

IS 
IS-_D 

oe 
ltCI{ 

,s.r- S"of, 

.:l.c-
:u.o ~, 
~s 

D6 

~ ,!, IOO~' -- .zs.o 
z~-

2~.0-
.:Z?,5 /00,. 

ss fl.CY 

BHI-EE-18! (12/VT) 

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

April 2002 

Data: 

A-33 



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

·----·· 

Depth 
iE!J Type BloWS 

No. Recovery 

0 
013 

90.o so~ 
3.1,5 Ney 
ss 

- CB 

35"---
~~o 7.f~ 

"RC'{ 
- 37,s-, 

- 08 

'{!°-

'ti-". 
- S"O,~ 

so- .ss 
DB 

Bl-t-£E-1S3 (12187) 

Wei Name: 

Sample DNcrlptlon 

Graphlclog Group Name, Grain Size Distribution, Sol Claaslllcallon, Color, 
Moisture Content, Sorting. Angularity, Mineralogy, Max Particle 

Size, Reaction to Ha 

.... . .. . . . 
. . ' . , 

.Commenta: 

Depth of Cealng, Drillng 
Method, Method of DrMng 

Samplng Tool, Sa~er 
Size, Water Level 

7 

•••• ~!.L....~..!...l,o;:.m.ll~~~l,..J.l:m.ll.LJ..------4------~ 

..... 

. . . . . µ...1.:..:t.!..lf-.J~~~:L.I1.~9'.i2,JJJ.I.U'J.~-l------' 

.: : : ·J.l!'l:&lil.c...aDJU.U..,-'-"J...t!~:D!:4-JU-GIL..l.aw:l~L,.--IJei...aL.....j-------~ 

: o. : ~~_,..L;;.;;a::-.u..J.;~~=....:!.JL~..i.==~-----1-------~ 

. ... 
..... 
. . .. ·1-------------------+---------l .... 
. . . . . 
. . . . 
• ···•1-JI...I...L.l.lL.,-.l.a.D.U.::~~:...:.!.l:.!.-=..~r.AU~..ru..~..1a..&.,o~--------I 

: .: ... ·1-----------------+---------l 
.... '• ·1-----------------+------~ : " ... . . . .. 
fl, ..... 1-----------------+---------l . .. ·· ·; 
: ·: -.. t-----------------~---------l 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-34 



Appendix A - Borehole Geologic Logs 

. 

BOREHOLE LOG 
' 

BHI-01607 

Rev. 0 

Page~ of .Ji.. 
Date: f?-.:n-o / 

Wei ID: < .''3,Jn ~ lwellName: 'MI:'.. /13/o3 Location: .,tJ;,.,r, c: _ .::J U, _ p,, _ 7,( 

Project ~D6-T kl-~ 
,~, 

Reference Measuring Point 

Sample S•mpl• Description 

Depth Graphic Group Name, Grain Size Distribution, Soll Classification, Color, 
!ru Type Blows log Molstin Conterit. Sorting, Angulari1y. Mineralogy,~ Particle 

No. Recovery Size, Reaction to HCI 

...... r ,.,.,n. Ji) t'P "'" ~ ... r It"' .. Ill. II" J.. ,o 
'J:f'..t 

. . .. ~(J-:ft:i'.<" 

.• . . .. 
') h,AL•- ""-'tA.r-~..J...A .... '? x'X, ,..,,.,-~t ...... 

D8 , ... - . 
- ... ... ... ✓,,,.1/- ,,,.,. ,) _,.,. ... -!.,/ . (j()-9.~ V,. ~,.,o <"-1(Jr,,,,1,J.,. ... . .. 

at'i-Q()y,,. ~II '"'·~O~ t'l~tr ,, ,.,,~ /4o.re - lo .. ... 
.. . . . 

,,.,.~ t'/.,, r---- fe.J "'"•""·.;: 
. 

- .... .. fl1P5 ~...,.,,,.,.., 
• . ... . . ,, 

~5"- •.. . . . . . . ... r,,.. ,J"\· ,,-.yg~ dArKa.r-Au.iJ.. - . . . . '\t. .~-~7 -. -. . 
• .•. .. . '- ) Ar,.~-, ... Ml·_,,,/. ,;,,,..J Pi ,.£,, - . ·. . . -. . . ,.,,,. id __ .) h.'h-1 fD-96-3/J ,~A)C -~#.. - " . .. . ..... 

'\¼ ,,..~1.: ... ."_yj:: - .. .. 11,-e--s mPS 7 ...... ""' ·. ·.· ... ·. 
,o .. '.:. . ,..,......., __ ~J /46 - 76-V... --.J::t ,qt:,-~ l").Je," 

~t 
.... . . . - , 

. ... . . 
06 . . .. ... - ~:: . .. . 
Sg .. . .. - 10045 . .. . ' . 

?.!.~- •' 

-- 7~0 
.ft( . . . . 

75" .. . .. . . . .. . 
06 .. - ·: . . •:·. 

- . :o.:.. : .... . . . - . .. ... . . - .. . . ... . 
f)D . , . . . 

~.t. . ·.: ..... 
... .. · 

08 . -. . - . . . -. . 
- .. . .... . . . . . . - . . . .. :: . 

BS-
. --... 
. : ... ' 
-.- . . - .. .. . . . - lo . 
•, . ·. - .. . ; . . . . . - . . . . 

Reported By: l:'~11 ir-, 5~jrv, /,. f,,,... Reviewed By: IY1ttkks-
TIiie: n~;A,,1/VI ;d-, ~ Tille: ~.w/s"f. 

-== .//J'/ I 'I. I Date: P.. ,l_ ?,l'J/ Signature: ,af,, ~ L L ,#,. 
• A ~ 

,,, 
\ ., 

~ .{7 
., 

__ ., _ 
Bofeho~ Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

A\ril 2002 

&.r6und 
V 

Comments: 

Depth of Casing, Drilling 
Method, Method of Driving 

Sampling Tool, Sampler 
Size, Water Level 

9-. ?/-rJ I .s"--7' 

. ' 

l0e1e:/1nYo., 
I , 

A-35 



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

BOREHOL._E ,LOG Date: ,-,,Z/· b 7 

Well ID: /' -~JI) ~ lweu Name: ~ (!,3/0"2_, Location: -~,.,,,.,, ,.c 

Project ...1 ~/)-7 JAi- ? Reference Mea!IUl'ing Point: "' J ,.,,.,,,,u,,.,,., 
Sample Sample Description Com1119ots: 

Depth Graphic Group Name. Grain Size Ols1ributlon, Soll Oasslflc:atlon, Color., 
ill} Type R=efY log Moisture Content. Sorting, Angularity, Mineralogy, Max Particle 

Depth of casing, DlilMng 
Method, Method of Oriving 
Sampling Tool, Ssmp~r 

Size, Water level • No. ., Size, Reaction to HCJ 

...... # :;;,,.., ,,.. ,. .,. --< ~ 2. ..... .JL . • ( ,.,,;,; v-_ -
- :\\ ;:_~:;i-~f>~O:;:;I..Z.Ul....J!.:!Zl,p~~-H:....;-;J.1':..::,~~:..J,.;!~.i.::,u=-:.........o,.,,.=i:';...'L-~~~-~·.!!2..---+-------- J 
- .... ,t---------:---- -------+------- _J 

85-

I 

.. . ' .• . . . . i-------- - ---:----+-----___I .... . i\-:·:_":_:-.·.:i------+------J 

. . . . ·i----c--------- --+-----___I 

,o----':-.~-J.,"--t N<~===========================t===========j , . .. r-----------------+--------1 
;. : ·. ·. :i--------- --------1--------1 .. . . . .... '·::i------ - - ----+-----_j 
... ·• ·J..-----------1----_j • • .. •. • I . . . . i----:------ ------+------' -· . . . 
. : . . . . c.n_ <.L • • ·- .,_/~ ~-•~- •. • .L 

- .. . • . . t--'=~-J-1.aM:.:,--o"'--..oiY",'LL..i~~lll:a..AA:!!:i.~~-~~------_l 

- t7.r 1100,, . . : • ··r-----------------+-- ------' 
- ~y ...... - /()() 1------------------+---_;_ __ _J 

~S-Uw =.·.: .-•. . _·• 
'00-- ~ .: . .. i-------------+------1 

·.: . ··i----------- -+------1 
.. · . . ··i------------+----....:___J 
. ... .. i------------+-----_j 
.. : ... ,-----------+-------1 

10(- .. ·r-----------t----..:....__J 
. . . . . . . . . r---------'---t------l 
:· . .- ··,t-------------r-----J 

Reported By: ~ .. :..., ~-.. Ir/
Title: /:,,./ni<f J 

Reviewed By: M/4 , F t"' 

Tide: ~.9,"s'f. 
-_;_, .__V V ✓, 

Signature: ~_,,.,....._,, I loate: 9·.Jfo/ Signature: /Jl(! ,""2/ //,.~ 

~y 
BHI-EE-183 (12/9~ / 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April 2002 A-36 



Appendix A - Borehole Geologic Logs 

• 
BOREHOLI= 

1
LOG 

Blll-01607 

Rev.O 

!Page .L of _l. 
jDate: 

- 9-2.,;--,u 
Wei ID: C ~11>3 \wet1 Name: _.i.J ~t"~3/o3 Location: o<D0£4,- / -<l~-J?-7A 
Project oloO- t w-2 ""3¥'' Reference Measuring Point ;;,.Ot.And 

Sample Sample 0.acrlptlon Comments: 

Depth Graphic Group Name, Grain Size Dlstribulion, Soft OaS$1fication, Color, 
Depth of Casing, Drillng 

i.E!J. Type Blows Log Moisture Content. Sorting, Angularity, Mineralogy , Mex Particle 
Method, Method of Driving 

No. Recovery 
Size, Reaction'° HCI 

Samplng Tool, Sampler 
Size, Wets Level 

"J!.M- ...... 
~7-//L

1 ('.,,,,/) iA,.,,~~,; hrfc-... 110 
, __ .£. .. .. . 

1~.J. . . ... ... 
C. ) ,l. __ 

, . , 
- .. .. 

- MJ,-A/ 4_,('" -~.J1 ~ _J .. . . . . ... •. 

<-~1 9~ s:;..,~ c5-~~ .-<'"e ~6u ~ - .. . '. .. . .. . 
- :: : .... :, ___ d ,:,"~ ,,~- ,nl'..~ ~--.. . . .. . . . I-""-..../~.,, "/ t! .II - .• . .. . 

• ·· ,,r--- ..... . . .. 
I/(,· I .~t/\,;,,,vt . . . . 

AYP f/~ ,,.1,,,.YkA,A-- ... . .. .. J ••--£ ~ ., .. - A ,;,t' __ ,,,; / ;__,~ - . . . . .... " ,,_,t,,._,./ IJ~Z c.,, - ?~ . _II,(,,._,, <----- ........ .. . ., 
- : . : , . :. ,... , .. ,.< ...... c , __ ,,. .. _ ~/);!,. ,,ll .. r.aH ?~ .. . ·. r--, . .. . ' I ~Jiu A'?..P.$' IZ.C- .. ··.· fl.(l,M. .. .. . ... .. . . .. . . .. - . . . . . : .. .... 
- . . . . .. .. . . . . . - . . .... . . 

IZ~- . . . . . . . .. 
- . : : . ~ 

,: : : . ·: ..... - ,:::•.· .. . . . - .. . ..... . . . . - ...... . . . .. 
~,u . . . . . . 

~ /?6 !'~n•• ,.,,,.r ~ .. _.., 
PAIM... 

.... .... . . . . . .. . . 
. . . . . . - .. . . . · . . . - ~ . . . . 

: ·i - . . . ... . . . . . 
/60- . . .. . . . .. . . . - .. . . . .. . - . . . .. . 

'.• ' . - . . . . . . · . - .. . . 
Reported By: Kp.,: .... Si,-,11 I, /lJ,, Reviewed By: )>(!_ Uk,,o ho ~ 
TIiie: /:....,,,,/4 rh 1,, 

..., 
Title: <oeo/ag;~ - ./ _,_..._ 

l0a1e: ~-2<-£/ ~.?~-4--Signature: \ -· Slgnatura: - -·,,. / 

"----4- ... 
BHI--EE-183 (12197) 

Borehole Summary Report (C3103, C3104. C3340 to C3344). 200-1W-2 OU 
Apri12002 

IDale: ..!. .. '-:; ~ r , . 
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Appendix A - Borehole Geologic Logs 
Blll-01607 

Rev.O 

WeUID: 

Project 

Depth 
{EU 

.((s-

Sample 

Type 
No. 

Blows 
Recovery 

BHI-EE-183 (12197) 

BOREHOLE LOG 
Well Name: 

Sample Dtscrlptlon Comment• : 

Graphic Group Name, Grain Size Distribution, Sol Classlllcatlon, Color, Depth of Casing, Drilling 
Log Molst\ft Content. Sor11ng, Angularlly. Mineralogy, Max Particle Method, Method of Driving 

. .. - . . . .. . 

Sae, Reaction to HC1 Sampling Tool, Sampler 
Size, Wet. level 

-· "\µt:JL...~~~~t,..-£.!!t.L..~rM'LAJ.~~lt:.dr.ii~------l 
.. ·. · l----_..;::::;._ __________ +----------1 

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

·.", ·- .. . . . . :- · .. t------------------¼----------1 :· ·.:. · .. 1------------------1---------1 

: : =· . . 1--------------------1-----------I . . .. 
·.: - . ·t------------------+-----------1 ..... ~.:,:•.~ 
·:.:: ? ·:.1--------------------1------------1 ... . . 
:_:. ·. ·: ·t------------------+-------~ 

Data: 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-7W-2 OU 
April 2002 A-38 
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Appendix A - Borehole Geologic Logs 
BIIl-01607 

Rev.O 

BOREHOLE LOG 
WeDID: Well Name: Location: 

Project: 

Sample S•mple Description Comments: 

Depth 
.lE!:} Type 

No. 

Blows Graphic Group Natne, Grain Size Distribution, Soll Classification, Color, ~J:t=:~ 
Recovery log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sa;"' 

Size, Reaction lo HCI Size, Water Level 

I 

7s-=,-

. -~ · ,t------------------+---------! 
..:. .. .: .._ -· .. ·t----------------+--------' ..... 

,er:-

'If'.-
... ' . . . .. . . . . . . . . 1-------------------¥~~.£.L..£...!2.~~ .. . . 

Signature: Dale: 

BHM:E-183(12197) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April2002 A-39 



Appendix A - Borehole Geologic Logs 
BHI-01607 

Rev.O 

WeWID: 

Project: 

Type 
No. 

,:l/C,..-

:u, 
~- ,U/,J 

- 3$ 

-'~ 

Blows 
Recovery 

BHI-EE-183 (12197) 

Wen Name: 

Samplt Description Comments: 

G~ogphic Group Name, Grain Size DIStiibution, Soll Classlfication, Color, Depth of Casing, Drilllng 
Moisture Content, Sorting, Angularity, Mineralogy, Max Partlde Method, Method of Driving 

. Size, Reaction to HCI Samplng Tool, Sampler 
Sl:z.e, Water Level 

Borehole Summary Rei,ort (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April 2002 A-40 



., 

Appendix.A - Borehole Geologic Logs 
BIIl-01607 

Rev.O 

FIELD ACTIVITY REPORT NO. 1 Page_L of L 

Orig. Co.: 

Casing String No. (i)2 3 4 
Casing Size §" SIi r ,o 'r1, OI) 
Grade 

Lbs. Per Fl NA 
Material c.,,"'1 S:t~e I 
Type: 

Welded Th . 

Planned/Actual 

SetAt: , Q I o,.S: 
Shoe 00/10 _____ _ 

Reference Measuring Point: 

GROUND LEVEL 

DRILLING PLAN 

Drilling Method 

Auger NA 
Rotary /1/A 
Tubex /YI? 
Cable TOOi __ v __ 

Sonic /V;f 
.R. w/SOnic /V.4 

Other: ____ _ 

Date: 

Circulation 

Air Nil Water/Mud _M 
Reverse Direct 

Vol: cfm Al// 
gpm ht/ 

Pressure &tf psi 

Drill Pipe 0 .0 . A//( 

Tool Joint Size Alt' 
Additives ,I/IA 

D.H. Hammer 

Make NII 
Model ,N/1 
Choke M 

Casing Hammer 

Make A.J1 
Model /V.4 

~ 

Type /VA 
Nozzles /V.,., 

Orig. Co. Rig No.: #6-Z:2- / Rig Make/Mod.: 

DrRllrig Method Circulation D.H. Hammer 
Casing Size IC/-.L-1'-P',~ Auger NA: 
Grade _____ _ Rotary NA: 

Air JM Water/Mud .J/A';_:· Make XT 9:0T 
Reverse Direct ,. Model f1t1,'re,ntnJ.I 
Vol: cfn). .. . vA Choke ~ Lbs. Per Fl-----.

Materiel C,,,J.,, 5bd 
Type: 

Welded __ Tod......,.._. __ 

Tubex 

Cable Tool 

Sonic 

A.R. w/Sonic 

Other: 

AJA 
✓ gpm A/A Cuing Hammer 

&IA 
.JA 

Pressure N'A psi Make · Al/I 
or1u Pipe o.o. vA Mode1 ull 

AJA Tool Joint Size N'A ~ Planned/Actual .so,.,,1,0 
Set At: I • U,t,> 

,. ti 
Shoe 00/10 ...:iS~1/,..8~,..~·fft:.:...L'i.=--r-------
Reference Measuring Point: 

Additives N',1 Type JI ft/ 1
{;() 

NozzJeg CaJI~ 
r,,u,,J // f; to r4 

GROUND LEVEL 

Convnenta/Remartcs: 
I ~ ; 

.0,-,itJ/ te ~~. S fNi 1,1 '- o/'R CAA~; t'l4o ' 9t , 'lKAJ t:' 

Name/Tltle: 

Date: f' ._z N Signature: 

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

Estimated Depth to Water 

,.__ c,25',i/ I 
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Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT- DAILY DRILLING 

Well Name: 

Time/ 
Depth 

From To 

BHI-EE.018 (12197) 

Continuation Page 

- ~ /t-B- ~ ,,.f Continuation of Report No.: 

Description of Activities/Operations with Depth 

Date: ~ Z-()/ 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April2002 

BHI-01607 

Rev.O 

A-42 
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Appendix A - Borehole Geologic Logs 

Well Name: 

· Location: 

Start 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well 10: 

Report No.: 

Flnlsh Total 

B IIl--01607 
Rev.O 

Time .:J/30 Tme ()7()0 Time ________ _ 

Hole/Depth/Csg S / 7 Hole/Depth/Csg Ve 3 I ,,z. I !> Hote/Oepth/Cag /f! f I ✓ ,. 1 
Reference Measuring Point: 

GROUND SURFACE 

Time 
/Depth 

From To 

Btt-a:--018 (12197) 

casing String No.d) 2 3 4 

See Report No. 1 

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

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



Append.ix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well Name: 

• Location: 

Tme c2t30 
Hole/Oepth/Csg .r..t, ., I ,;~. 3 

Reference Measuring Point: 
GROUND SURFACE 

Well ID: 

Report No.: 

Finish 

Time -QSC?c 
Hole/Depth/Csg .z S: I Jr'. 
Casing String No.C) 2 3 4 

~ Report No. 1 

C 

BHl-01607 

Rev.O 

Pege _!_ otL 
Cate: 

Total 

Tlme ___ _..a .. oC3~..::;:"2;;i..s.._., __ 

Hole/DepthlCsg -2-7 t J,7 

Time 
/Depth 

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

From To 

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

April 2002 A-44 



. Appendix A - Borehole Geologic Logs 
Blll-01607 

Rcv.O 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Page L ofj_ 

J 
Well Name: WeHI0: 

Location: ~ Report No.: 

Start 

Time ,;21.,J() 
,-Z?-d Time ___ ~....,..,......_ ___ Time ___ ~~..;..; ........ --

Hole/Oepth/Csg ,2. S: 1 
/ ,2 Y 

Reference Measuring Point 
GROUND SURFACE 

Time 
/Depth 

From To 

BHI-EE-018 (12197) 

casing String No.(D 2 3 4 

See Report No. 1 

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

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April 2002 A-45 



Appendix A - Borehole Geologic Logs 
BID-01607 

Rev.0 

Well Name: 

• Location: 

Start 

Tme ,2130 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

t3/03 wen10: c 
,,?./t,-8-?/'l Report No.: 

Page L otl_ 

Finish Total 

Tme 0loO Tlme ____ /~O~-e-----
, Hole/Depth/Csg SI 8 I SI r Hole/Depth/Csg .fl,S- I ..s-4. 5' Hole/Depth/Csg i,,t" I ?. S-

Reference Measuring Point 
GROUND SURFACE 

Time 
/Depth 

From To 

BHI-EE~UI (12187) 

Casing Sb"lng No.(i) 2 3 4 

See Report No. 1 

Description of ActMtles/Operations with Depth 
(Attach applk:able drawings and document straightness test results) 

Cate: A'. ~ 'IJ I 
. "\ 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 

April2002 A-46 



Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT Page ....t.. 

BJil--01607 
· Rev.0 

I 
of~, 

' PAJL Y DRILLING Date: <1/, /1,/01 
Well Name: 

,. .. 
~ F.-, C.3/03 Wen ID: C.. l\O"l. 

Location: n.-,4 r:z.o £.. . Report No.: lo 
Start Finish Total 

Time :Z.l}O Trne 0,2Q~ Time ~!: 
Hole/Depth/Csg ~.~'t ~,.i' Hole/Depth/Csg o · l 0 Hole/Depth/Cag 41/1 l ll.il. 
Reference Measuring Point casing String No. c1) 2 3 4 -

GROUND SURFACE See Report No. 1 

Time/ 
~ ·S- 3S"ryj, 7~/.,.Aj,- ~~ 

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

From To fu I\ c.'1 C.,r<;.w,_ 

21"\0 2,~S" "Pob ' ,1 ~ ~""""'Ju- rz.._,...,>J wod -Pit PR .,. -z., ML • 

/4., uJi·lf.. ,'h4 (.,,,.. t-1.-~Ji_,.. dM ~/M. 7)r')·r"/, ..... c:..t..:e~ 

t.t~, i,,-,.-L.-"" \..&.a.l L~ X•'lB ~i\c... 
., J c;, • 
,-, AJe.J dr1,11, p),.Jc. 

,,~~ .2.1. 't.c) 'i1....: I\. ---. ._ .>.... ,._H_._., 4.. ~ 
I 

Z-&t.o 2_'\ ,a' -:p,. - ~. ~,.,, o_....,.p ~.-, 

2.~~ Oor>O -, •• - /, ~~ "!\ ... -,: ••. y ,_ . ' '1~.'-.. , .,,.,I, ;~ -e-.l. ,.,. ll ,:-'-IL.. , . . . 
,_"'~lc,c,I~ J' ,~I.,. c ,1:, • .(.,_.,.I o..11~ (._, ~_,._ ; .,. Ll'Jfl-~ -I J • .J.. . , ... 11- &. .. .Jc..J, • I Jo II,, lo•• . • 

OOhl 010"" "Pw.\ ~'""'"" - Sc• ., ...... :Z.. ., ~ / 
/ 

/ 
~ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/✓ 

/ 
/ 

Reported By: /,; 7/r- .-< Reviewed By: /(./11. SJ,,•ft01 
TIiie: L'-.1- ' • ./ I Date: t:J/<. /u, Tille: (:,- L ;,;sf 4 :.. 

Signatu,.. fl · .<:J l .':.....--- Signature: ~A 
- - ,, c.,,, ~, 

BHI-EE-0111 (12197) 

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

/ I 
./ 

lo.te: //J-t/·l"JI 
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Appendix A - Borehole Geologic Logs 
BHI-01607 

Rev.0 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Page .L of .3.. 

Well Name: 

location: 

Start 

T1me t>'-1>t> 
Hole/Depth/Csg (> · I o 

Reference Measuring Point 
GROUND SURFACE 

Time/ 
Depth 

From To 

BH!<E-018 (12197) 

Date: 't 

\Nell ID: 

Report No.: 

Total 
Time __ __,__.......,....._ ____ Time 10 

Hole/Depth/Csg Hole/Oepth/Csg J • 
Casing String No. 1 

See Report No. 1 

3 4 _ ~,......, 
Description of Activities/Operations with Depth 

(Attach applicable drawings and document straightness test results) 

Borehole Summary Report ( C3 l 03, C3 l 04, C3340 to C3344 ), 200-1W-2 OU 
April2002 

.,s 

A-48 
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Appendix A - Borehole Geologic Logs 

FIELD ACTIVITY REPORT- DAILY DRILLING 
Continuation Page··· 

Time/ 
Depth 

From To 

e,3 · 03 WellD: 

Continuation of Report No.: 

Description of Activities/Operations with Depth 

Borehole Summary Report (CJ/03, C3104, C3340 to C3344), 200-1W~2 OU 
April 2002 

BHl-01607 

Rev.0 

A-49 



Appendix A. - Borehole Geologic Logs 
Blll-01607 

Rev.O 

FIELD ACTIVITY REPORT· DAILY DRILLING 
Continuation Page 

Page...3_ of~ 

WeMName: 

Location: 

Ttrne 
/Depth 

From To 

Well ID: /" .~ JD3 
Continuation of Report No.: 

Desc:nptlon of AciMtleS/Operatlons wtth Depth 

,' I I I • 
- _,,_,_ DO 

/ 
/ 

. / 
7 

/ 

uA/ 
. / 

... : . .. ·.;,·/ 
... , ... .. . _- . · / . 

. :.< · :· .. ·:··/ 
., .. .-· .. •:· ·.:· ./ < .. 

.. · .-· . .... . / . . ·,·· .·, 
:, / · 

. ·• .. •.·./ ; :· 
. / .· • . 

; . : ' .... ·. . / . ·. . ../. ·' . .'. ,.:.. ·· ... . , .. 
: . , .. ... ·/ .. · 

·. ·· ., ··: .. ' · / : . . . .. •: • .. 

/ 
/ 

·' 

/ 
7 

" • 
. , , , · , 

. • . t . 

.. \ .. 

, • ,.· / ;. ; - :•:. ·•e ·· .• 

_:7 __:: ~::_::_.··!..}·:.·/:?·;. ·._:· .. __ ··._ ·_} .. :._·. · ..... · . .'::,..;·_ ·.-:-::~t-~~ .. :~ .. ::.:·_-.- .~·.: .. :· : :- · _._·: .. : - .:-·/:- ··_ ·- .. . · .. ·-· ·· 

~~);&,; c~ 71Mmi• ·s.>. / ,> ·' '.·,· ~ .•ey. : Kev/~ · .c:;,~~ J;:F~L .. ·· . 
. ·'fiie:::'. '·.·af~/i,~:J~7·.· . . ' J~:··:'•fl .Q-6/ ni-.: ·:.·· /J~/, ,,,,-,J:.,,. .. : .-:'.·~ ·l0a1e:.~~~/ 
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FIELD ACTIVITY REPORT 
DAILY DRILLING 

PageJ_ 

Date: ·~ , 

Bll-01607 

Rev.O 

of ...I. 

10 01 
Well Name: we1110: C 1101 
Location: Report No.: 

Start Finish 

Time 1-1 o Tlme------=-----
Hole/Depth/Csg Hole/Depth/Csg 

Reference Measuring Point ~/ Casing String No. 1 
GROUND SURFACE SN Report No. 1 tp ...... , 

Time 
/Depth 

BHt-ee-0'!11 (1 2197) 

, 

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

Total 

Time 

Hole/Depth/Csg ,l'{ I oJ.t 
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FIELD ACTIVITY REPORT- DAILY DRILLING 
Continuation Page 

Well Name: WelllD: 

location: 21 G, - Continuation of Report No.: 

BHI-01607 
Rev.O 

Pagea of..1. 
Date: q /0 r:i 

Time/ 
Depth 

Desaiptlon of Activities/Operations with Depth 

From To 

BHI-EE-0111 (12197) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-52 
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FIELD ACTIVITY.REPORT 
SHIFT CONTINU"TION SHEET 

BID-01607 

Rev.O 

Continuation of Report No. 

Page ..S of 3 
ontinuation of Shift q {to/01 

ll)ala) 

Well/Excavation No. Operable Unit No. c~,c~ 
Description of Operations/Remarks 

J'!/-1~ - §+- :6 g.lj,o cl ~Cc~ ::fu,J- ::t\;;.. o.s!J!,l~J6,,,n:'l ~ "'-t: j~ b @-:'½ ,J:\!: M 
rn mr:is hk: :¾. Cb ..,e Q o \ "':\ bQ~ z;J'.tflc ~o:-t: r, kt\..... ::,\,.~£:b, cl 4"'1 tetl:9 

' 7 
~ CA:i~ . 

Title: 

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

Cate: 9pb/o l 
I 
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BHI-01607 

Rev.O 

· Location: 

Start 

Tme ~ 08/S: 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well 10: 

Report No.: 

Page .L otL 
Date: 9-//- I 

Finish Total 

Tnne I() y(" T1me 2. $~,r .! • 
Hole/Depth/Csg . VA- I ,l 7 Hole/Oepth/Csg Nd: t .28. {"""' Hole/Depth/Csg Md t ~ 
Reference Measuring Point: 

GROUND SURFACE 

Time 
/Depth 

From To 

Casing String No.(j) 2 3 4 

See Report No. 1 

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

Borehole Summary Repon (C3103, C3104, C3340 to C3344), 200-7W-2 OU 

April 2002 

I, 
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WettName: 

Location: 

0~ 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

WeUID: ·c 
Report No.: 

F1nlth 

BHI-01607 

Rev.O 

Page -1.... of j_ 
Date: ,-, -0 

Time ~ e:;;3 ,~c.., Tlme __ __,~~~~os.,..J,,,~--~Time ___ ......aa..=.:-----
Hole!Depth/Csg A/A- I JL 
Reference Measuring Point 

GROUND SURFACE 

Hole/Depth/Csg ~ / JZ 

Casing String No. Q) 2 3 4 

See Report No. 1 

Hole/Depth/Csg 

Tme 
/Depth 

Description ~ Activities/Operations with Depth 
{Attach applicable drawings and document straightness test results) 

From 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
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FIELD ACTIVITY REPORT 
DAILY DRILLING 

Well ID: 

Report No.: 

Start Finish 

Time a,~ Time 1,.,-k- . 
Hol~pth/Csg:.-Z. ,Of :Ci Hole/Oepth/Csp =,-J<a,,C 
Reference Measuring Point ~ ~-11-t Casing Sbing No.(j) 2 3 4 _ 

GROUND SURFACE See Report No. 1 1J•-,,f·N 

Total 

Time /0 

Hole/Depth/Csg 

Description of Activities/Operations with Depth 

• 
BHI-01607 

Rev.0 

Time/ Depth (Attach applicable drawings and document straightness test results) 

From To 

Borehole Summary Report (C3103, C3104-, C3340 to C3344), 200-1W-2 OU 
April 2002 A-56 
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FIELD ACTIVITY REPORT- DAILY DRILLING 

Well Name: Well ID: 

Location: 

BHI-01607 

Rev.0 

Page~ of 

Date: f'~C,/ 

Time/ Depth 
Description of Activities/Operations with Depth 

BHI-EE-018 (12197) 

Borehole Summary Report(C3103, C3104, C3340 to C3344), 200-7W-2 OU 
April 2002 A-57 
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Well Name: 

Location: ,t_ 

Start 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

WeDID: 

Report No.: 
C ..31 

BID-01607 

Rev.O 

Time OC.00 Time ----r.-!.i,foic:::...,_--.,.-.:7'-iTlme .._. ------=----
Hole/Depth/Csg • JI.. S:::: / ,JI, <:: Hole/Oepth/Csg Hole/Depth/Csg 

Reference Measuring Point 
GROUND SURFACE 

Time/ 
Depth 

From To 

Casing String No. <l) 2 

See Report No. 1 

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

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

April 2002 A-58 
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FIELD ACTIVITY REPORT 
AIL Y DRILLING 

WeDName: Well 10: 

Location: Report No.: 

Start Finish Total 

Blll-01607 

Rev.O 

Tme 0440 Time 1,m Tme ___ --"-t ..... D=-----
Hole/Oepth/Csg,,-,(.A I 0 
Reference Measuring Point 

GROUND SURFACE 

Time/ 
Depth 

From To 

IH-£E.011 (12197) 

Hole/DepthlCsg / /Y · t · I IQ 

Casing String No. 1 (!:> 3 4 

See Report No. 1 

Hole/Oepth/Csg ? o 

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

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

I 110 
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FIELD ACTIVITY REPORT 
AIL Y DRILLING 

WeUName: 

Location: Report No.: 

Anlah Total 

BIB-01607 

Rev.0 

Start 

Time o,aafu s:: Tune ___ (4~i-~$JQ'---~Tr~---~/_0 ____ _ 
Hole/Oepth/Csg //¥ I 110 Hole/Depth/Csg IJ?,S: I tJ4C Hole/Depth/Csg UC I ,18.C 

Reference Measuring Point 
GROUND SURFACE 

lime/ 
Depth 

From To 

camg String No. 1 {j 3 4 

See Report No. 1 

Description of Actlvitles/Opertions with Depth 
(Attach applicable drawings and document straightness lest results) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
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FIELD ACTIVITY REPORT 

B1-Il-01607 

Rev.0 

-, . 

P~of2 

• TUBULAR GOODS TALLY JltA,"f- :# liJ. Date'.! :.j?i;,/ 
Wen Name: ../t,'f- ~ ~ 10 3 !Welll.D.: /' 1':U>~ 

TEMPORARY 
1o/'3/-1 ,; ~ t>M\\ -'2EBMAblEbW ~_,,, - -

Jt.# Length (fl) Jt.t Length (ft.) Jt.t Length (ft.) C Jt .• Lenafh (ft.) 
~1 l;'r-/ ~ ,7{"; 21 1 'P..;J I~ 21 I . 1:,1-J 
to-2 ,_, 22 2 ,;rt..4.- '"' 22 II. I}',/ 
~3 ,,,., 23 3 -./,A c., 23 i°1D,ll~ 
,-4 ~,.., 24 4 ,.D 24 J/),tJ$ 

~5 !,r,, 25 J 5 'S,D C,_ 25 ,,1 """l 

... 6 !("_1:,I 26 .... 
i-.i~,.,..,,_ 6 s=..-o 26 < ,.. "J 

7 ,;- Jr.~~· ~z. rJ 7 s=i.v t,., 27 (",.. ~ 

8 II(",,,, 28 : L JD 8 (" " 28 .. _(" ,11,. 
9 s.n' ·29 -· J _,l ., 9 29 ~ £/\< 

10 ,;-11· 30 10 30 ,<--"" 
11 31 11 31 .<":/':JO 

12 32 12 L::,-_ -·· •- ,J 32 lcA~ 
13 33 13 - -~· 33 <("/)/") 

14 34 14 34 ~-,.(/') 

15 35 15 35 EAA 

16 36 16 36 rA~ 
17 37 17 37 < ,11'\ 

18 38 18 38 Cr,.,-") 

, 19 39 19 39 <. /'1/J 

20 40 20 40 - '//) " 

Tot Lr/. f ~ Tot Tot /') Tot I II. '1~ 
•tndlcate thNe }olnta with centrelizera with • C in the avallable bar. 
ALL casing lenath she# be measured to the nearNt 0.01 ft. 

Commenta/Renwru: 

<'1 •• "dtt!-' 

Reviewed By: 

TIie: 

s Signature: 

Borehole Summary Report (C3103, C3104-, C3340 to C3344). 200-1W-2 OU 

April 2002 

"" i, C 

-.. 

..... 

1, .... , 

,.. :JI 

I 

..., 

SCREE~ 
Jt.. Length (fl) Jt.• 
1 

C' "''"' 
,,,., • i.. 

2 .... < l'}/1 
3 CJ"',,A 

4 

5 

6 

7 
8 

9 

10 
11 
12 
13 
14 
15· 
16 • 
17 
18 
19 

!10~- J 

Tot 
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Well Name: 

Location: 

FIELD ACTIVITY REPORT 
DAILY DRILLING 

WenlD: 

Report No.: 

Finish 

Time -----1,..t...WLl,.,Ll!if,A,~----=-- Time /4tJM,,J 

Total 

Time 9 

BHI-01607 

Rev.O 

Hole/Depth/Csg 19 r I I 9 fl Hole/Depth/Csg £? L{ 191/ 
Reference Measu · Point 

GROUND SURFACE 

Time/ Depth 

From To 

Casing Sb'ing No. 1 2 @ 4 _ 

See Report No. 1 

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

Reviewed By: 

Signature: 

Borehole Summary Report (C3103, C3104. C3340 to C3344), 200-1W-2 OU 

April 2002 A-62 
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. . 
FIELD ACTIVITY REPORT . 

TU~l.JLAR GOODS TALLY 
Well Name: ~ t',,3/l'.>3 \ Welll.O.: 

TEMPORARY llfPY ~ PERMANENT" 

Jl# Length (fl.) Jt.# length (tl.l Jt.# length (ti;) C Jt.# 
1 . /. ~J,')A,j ~ ,s:: ~ 0 1 21 
2 I. /JIJ <, ~ c:--nt\ . 2 22 
3 I ri f)7 23 -< /)/') 3 23 
4 9 9~ 2• ~ oD. • 2• 
5 I /1 -'l"2 25 .5', ~" 

~ r-s 25 
6 In /Jt/ 26 .<"AD . 6 26 
7 1//J./J(/' 27 .'-:. I'll'! 7 27 
8 9 (i~ 28 <./1/) 8 28 
9 9. '>1, 29 r A CJ 9 29 
10 ')_ ,:1 30 <:AA - I '1(r' 30 
11 /A~ 31 .{°.nr-.. 11· 31 
12 lnJLV 32 ot-.-)/l M ICft 32 
13 l11J l)_~ 33 t;",AO 13 33 
1• C'~ 3• .CtJO 14 3• 
15 ,,C/.l-. 35 ,Gt) tJ 15 35 
16 ,~LJ~ 38 16 38 
17 :<"'./l ~ 37 17 37 
18 .<A¢ 38 18 38 
19 ,-<A~ 39 19 39 . 

20 .',/1.2 40 20 40 
Tot J</7.J, Tot Tot Tot 
•tndlcale those joints with cenlnllfzera with a C In ttie available balf. 
ALL ca.s le 1h ahel be meaaul9d to Ifie neareat 0.01 It 

~-1r 
r,1~ 

LellQth (ti.) C 

BHI-01607 

Rev.O 

Pag;t9_of 2... 

Dm:4~7-'i1' 

SCREEN/CAP" 

Jt.t lenath lfl\ Jll 
1 
2 
3. 

• 
5 
6 

7 
8 
9 
10 
11 

12 
13 

14 

16 

18 

17 
18 
19 
20 
Tot 

Permanent O.0.11.D. Screen: o.o.n.o. 

BHI-EE•112 (1H7) 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
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Appendix A :... Borehole Geologic Logs 

FIELD ACTIVITY REPORT 
AIL Y DRILLING 

Well Name: 

Location: Report No.: 

start . Finish 

Time . 0(,()0 

Hole/Oepth/Csg /f1': / /I'// 

Reference Measuring Point 
GROUND SURFACE 

Time Ltraa ks 
Hole/Depth/Csg ,Zq).z:r{ 21/J,/) 

Casing String No. 1 2 @4 _ 

See Report No. 1 

Total 

BHI-01607 

Rev.0 

Time 2, L 
Hole/Depth/Csg ..ZZ .~ I 

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

From 

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

April 2002 A-64 
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FIELD ACTIVITY REPORT 
AIL Y DRILLING 

WeUID: 

Location: Report No.: 

Finish Total 

Blil-01607 

Rev.0 

Start 

Time a,oo 
~l~.0 

Time ___ a ..... t,..._3...,.S:: _____ nme ___ .... M~"=------
Hole/Oepth/Csg :Z .2 2 S I ibr::' Hole/Oepth/Csg NA I NA: Hole/Oepth/Csg -4//f: ' AIA 
Reference Measuring Point -'ef.z7-« Casing String No. 1 2 .(i) 4 _ 

GROUND SURFACE See Report No. 1 

Time 
/Depth 

From To 

o, 0 

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

Reviewed By: 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-TW-2 OU 
April 2002 A-65 
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FIELD ACTIVITY REPORT- DAILY DRILLING 
...-Contluaatlon Page e. 

Well Name: e_ 3/ 03 Well ID: 

Location: /t,-,t1 -7A 

.Blll-01607 
Rev.O 

Page ot_.1 
Date: 9--2.8-c,.J 

Time 
/Depth 

D8SQl)tion of Activities/Operations with Depth 

From To 

BHI-EE-018 (12197) 

Borehole Summary Report (C3103, C3104. C3340 to C3344), 20Q-1W-2 OU 

Apri12002 A-66 
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Well Name: 

Location: 

FIELD ACTIVITY REPORT 
DAILY DRILLING 
~ 3/ 03 Well ID: 

BIIl-01607 

Rev.0 

Start Finish ~ 

Time 04,~0 Time /? /la Tlme,4( 6 /d,{,,,J 
' 

HOle/Depth/Csg NA- I Al.+ Hole/Oepth/Csg N'A- I A/A Hole/Depth/Csg ,I/A- I /f/A 
Reference Measuring Point 

GROUND SURFACE 

Time/ 
Depth 

From To 

• I 

Casing String No. 1 2 3 4 

See Report No. 1 

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

Reviewed By: }) 

/ Title: Go:ti 
Signaue: 

Borehole Summary Report (C3103, C3104, C3340 to C3344), 200-1W-2 OU 
April 2002 A-67 
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FIELD ACTIVITY REPORT· DAILY DRILLING 

WeDID: Wen Name: 

location: 

Start Flnllh 

Blll--01607 

Rev.O · 

Total ~ 1.-2.• . 
Time __ ...;;~-'~"-()(}...&-____ Time I ~,10 

Hole Depth/Csg HA I #A Hole Depth/Csg .A/A: I #A 
Time __ ..::::::1~«Q-•R::..--'-?:_._ 
Hole Depth/Csg NA: I #II 

Reference Measuring Point 
GROUND SURFACE 

Time 
/Depth 

From 

Title: 

Signature: 
Original to: 

BHl-£E-018 (07/27/2001) 

Casing String No. 1 2 3 4 

See Report No. 1 

Rod Size: 

Description of Activities/Operations with Oeplh 
(Attach applicable drawings and document straightness test resulls) 

Signature: 
ormatlon ServlcN, H0-09JHWIS 

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

April 2002 A-68 
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r-lt WELL COMPLETION LOG 
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Well Name: . -,~ (!3/03 WelllD; ~ 'l 10 2 
I --"· R- ''A I~--~ ~l ~,LIi%. - ~ ..:1. ~ . L ••• Otang Contractor: ......,._. 

1. 2. 3; ... 5 • 8. 7. 8. 9. 
II 

FIi Material 

Time TOia! _SCkup BtmCeg 
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• WELL COMPLETION LOG 

3/03 

5. 

Date: 

Dl9ng ContractDr. 72.SI 
FIMatellal 

Amt Unit 
ComlMl'III 
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i:s 

~ 
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I 
~ 

I 
n, 

~ -O · ce. 
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81\" 
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WELL COMPLETION L 

(03 --
:::ti 

~ 1.· 
;:i. 

l.oclltlon: 

5. 

Drilling Contractor. 

8. FBI Material 
-... 
Q .... 
Jz 
Q .,( .... 
~ 
Q .,( 

~ .,.{' 
(:':, 

() 
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t 
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Nola: Cot 2 - Col. 3 • Cot 4 • Cot. 5 -weight and llltactwnenla • Cot. 7; 

Date: Date: 
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WELL COMPLETION L 
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Proj9cl: :, ~t\. - ..... 'IN. 1 Location: .111,-9-7/1. Orl1lng Contnlclor: 

1.· 2. 3. . 4. 5. 8. 7. 8. 9. F• Material 

Tme Total 
Slkup BlmClg 

Tape 
Comdon 

CorTape FIi Oeplh 
Over1ap Type Amt Unit 

C8llng Reading Reading 

If'!.<" Sr- .J. I .. r.1, if.' 411. S 7. I 
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-.....c...: . ./, · . 

BtNE-179 (12197) 
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< ~ ---Page_.,Lqt_4,. 
.... -~ ., I 
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Borehole IAforpwion: 

Casing Information: 

Stlcku ft 

steel threaded 0.5 

Borehole Notes: 

C3340 

Log Data Report 

6.625 

Dhlm.ter 
In. 

5.625 

Thlckn ... 

'Type 
push 

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. 

Logging Eswvment Jpformatiop; 

I =In; Syatem: g;mma2B I= m"S(35%~ ration &ie: /00 rz!ni•it, =•nce:2r1-24 f)A I Ing ro ul'9: GL . . 

I Loijlnp Syatem: RLS t!f ratf;B,nc•: 
1 = if@ij~,jk C.lbratlon Date: 05/01 

I I~ ure: GlP~ 

I a:t:ra:~~ =·•1C .:::::-;~, I .:·· W·--I Ul'9. -HGL 1 . . 

P3Be 1 

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



Appendix B - Borehole Geophysical Logging Reports 

Spectral Gamma Logging System (SGLS) Log Ran Information: 

Log Run 1 2 3 4 
uate 7/11/01 7/11/01 7/12/01 7/12/01 
Logging tngmeer Soatz/M usial Soatz/Musial Kos/Musial Kos/Musial 
~"lartuepth 0 12.5 22.5 35.0 
Finish Depth 13.5 23.5 34.5 35.0 
Count Time (sec) 180 30 30 180 
LrvetKeal L R R L 
~meld (YIN) N N N N 
MSA interval (ft) 0.5 0.5 0 ,5 0.5 
ft/min n/a4 n/a n/a nla 
Pre-Verification B0017CAB 80017CAB B0019CAB B0019CAB 
Start File B0018000 B0018028 B0019000 B0019024 
Finish ~ne B0018027 B0018050 B0019023 B0019024 
Post-VenflcatlOn BCJu18CAA 8nrl1A~AA None None 

HigJa Rate Logging System (HRLS} Log Run Information: 

Log Run 6 
Date 7/20/01 
Logging t:ngrneer A. Pearson 
Start uepth 13.5 
Finish Depth 36.0 
Count l ,me (see) 300 
Live/Real R 
Shield (Y/N) N 
M~ Interval Ill} 0.5 
ft/mm n/a 
Pre-Verification DOOOOCAB 
Start File 00000000 
Flntsrll· lie 00000045 
Post-Verification D0002CAA 

Neutron Moisture Logging System (NMLS) Log Run Information: 

Log Run 6 7 (rAneaO 
uate 7/23/01 7/23/01 
Logging Engineer Kos/Spatz Kos/Soatz 
Start Depth 0.0 40.0 
Frush Depth 59.0 33.25 
Count l 1me (sec) n/a n/a 
Live/Real R R 
~meld (YIN) N N 
MSA Interval (ff) n/a n/a 
ft/min 1.0 1.0 
Pre-Vemrca11on C0042CAB C0042CAB 
~,art FIie C0052000 C0052237 
FlnlSh File C0052236 C0052264 
Poat-Verification C0062C7i:A C0062CAA 
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Logging Operatio• Notes: 

Log depths arc relative to ground surface. The NMLS and HRLS data are relative to top of casing. which 
represent& an offset of about O.S ft. Multiple SGLS log run, were made to adjust count time, 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 whare spec1ra were not anticipated to contain reliable full energy peab. 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 of3S ft. 

Internal contamination (inside the casing) was reported by the HPT on Ju\' 11, 2001 . A reading of 
approximately 12,000 dpm was reported.. The radionuclide responsible for this contamination was not 
identified. 

Analysis Notes: 

I Analyst: l McCain Date: 07/27/01 Reference: MAC-VZCP 1.7.9 , Rev. 2 

Pre-run and post-run verification spoctra 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 thicknes, and dead time. Because of high dead time and detector saturation, maximum 
gron count rates and 1370! concentrations an: not oonaidered reliable, and are probably significantly higher 
than reported values. Where dead time exceeds about 40 f,':rccnt, pule pileup and peak spreading effects 
may result in underestimationofpeakcountratea. The 11 Bi peak at 1764 keV was med to detcnnine 231U 
concentrations instead of the 214Bi peak at 609 k:eV to avoid interference from the 137

C11 peak at 662 keV. 

The high rate data were processed for the 137Cs count rate at 662 keV using APTEC supervisor. 
Concentrations were calculated in EXCEL. A casing correction factor of 1.37 was applied lo the high rate 
data to account for the increased attenuation in the 0.S-inch steel casing, relative to 0.2~incb casing. 

The neutron moisture log was processed using the calibration relationship developed for a 6-incb diameter 
bocehole with 0.28-incb 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 ~inch diameter developed by 
Randall. 

Log Plot Notes: 

Separate log plots are provided for gro~a and dead time, naturally occurring radionuclides ('°K and 
asaociated decay progeny of 232Th and U), mm-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 repn,sc,nt error associated with 
counting statistics only and does not include errors aaociated with the invcrso efficiency function, dead 
time conection, or cuing and water corrections. These errors arc diacUS11ed in the calibration report. A 
combination plot i1 alao included to facilitate correlation. Intervals where SOLS dead time exceeds 40 
percent are shaded. 
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Results and Interpretations: 

BID-01607 

Rev. 0 

m Cs waa detected. The greatest 137 Cs concentration occurs between 1 S and 32 ft. High dead times and 
detector saturation occun between 13 and 36 ft . The maximum measured 137 Cs concentration is about 
180,000 pCi/g, at 23 .S ft. 

Detector saturation in the region of high 137 Cs effectively obscures the natural radionuclides. 

1 GWL - groundwater level 
2 TOC - top of casing 
3 N/ A - not available 
4 n/a - not applicable 
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C3340 
Man-Made Radionuclides 

137 Cs (662 keV) 
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C3340 
Natural Gamma (KUT) Logs 

4°K (1461 keV) 238U (1764 keV) 232Th (2614 keV) 
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BHJ-0 1 07 

Re .0 

Cl) _.. 
0 

a... 
Cc 
~o 
M:;::; 
M~ 
U:c 

E 
0 u 

0 

0 

0 0 
N 

I 

(1aa1) 1.ndaa 

0 
<') 

0 
I() 

I I I I 

0 
CD 

------ ---- ---- r------- r-------,-------r------7 "" 

I 
l 
I 
I ------T--
1 
j 

I 
I 

0 

I I I I 

0 
N 

0 
<') 

I 1 

-I 
I I 

-------~------~-------1 I 

-- .J ___ --- • J_ -----
1 I __ .J _______ .J ______ _ 

• I I 
- .J___ . I 

I I __ .J ______ _ .J ______ _ 
I I __ .J _______ .J ______ _ 
I I 

I 
• I 

I 
I I ---r-------r ------
1 I 

I 
1 
I 

N 

0 

I I ---r-------1------- N g 
---: - -- ----:------- - ~ 

I .. f 0 

--~---- ~: & 
----------+------ ~ Q. 

I _ _______ ! ______ ~ 0 

-1'111-11----,------,-----~ 0 

~ --- -------
l ... -

- vi~ I r/) _j • _, E 
~ ~ I= -------

~ ~i 
~ ~ c3 

ti 
I '--- 1 __ j ____ ___ .J ______ _ 

I 
I 

0 .. _ _______ .___ ___ __.. 0 

0 
I() 

o~ 
CD 

(1aai) 41daa 

Bnrelw le Summary Report (C3 /0J. C3 l 04, C3340 ro C3344). 200-TW-2 OU 
April 2002 8-7 



Appendix B - Borehole Geophysical Logging Reports 
BHl-01607 

Re. 0 

C3340 
Total Gamma and Dead Time 
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lorehoL C.J;1 
rclln 

North Ent 
N/A3 NIA 

Casing lnformatios 

S&ku 
0.5 

C3341 
Log Data Report 

June2001 

6.625 

Diameter 
In. 

5.625 

Thlckn ... 
In. 
0.5 

This temporary borehole wu pu&hed to a depth of approximately 60 ft. There is a gravel pad 
approximately 1 ft thick, and the top of cuing sticks up approximately O.S ft above the gravel surface. The 
aro reference point for the log data is the ground surface. 

Lomas Egwpmgt Iuormatiop; 

I 31np§-t•m: ;rmma2B &:$.!:"~"' I ,!;Jmlffli.m ration Date: /00 
I I Ul'9. GI.. .. 

I 'ilngfi-tem: i~~ f:!#;.!:"°•' I .:; i!/ffl.~,i ration Date: 

I '"L Ul'9: GI.. . . 

I a:i:::~ ;mrna1c 
do I®:$::'°' I ::;Ji,,.m.m 
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Spectral Gamma Logging System (SGLS) Log R .. Information: 

Log Run 1 2 3 
Date 7/10/01 7/10/01 7/10/01 
Logging Engineer Spatz Spatz Scatz 
Start uepth 59.5 33.0 30.5 
t-1msn ueptn 32 .0 29.5 19.0 
Count nme (sec;) 180 180 180 
LIVetKeBI L R L 
Shield l TIN J N N N 
MSA Interval (n) 0.5 0.5 0.5 
ft/mm n/a" nla n/a 
Pre-Verification 80016CAB B0016CAB B0016CAB 
Start File B0016000 80016056 80016064 
FlntSh FIie 80016055 B0016063 80016087 
Po1t-Verificat10n 8001Ar.AA 80016CAA 80016CAA 

Log Run 6 7 8 (reoeat) 
Dale 7/10/01 7/11/01 7/11/01 
Logging Engineer Soatz Musial/Soatz Musial/Soatz 
.:>lSl ueptn 14.0 8.0 14.0 
Finish Depth 7.0 1.0 8 .0 
count Time (see} 100 180 180 
Live/'Heal L L L 
Shield (YIN) N N N 
MSA Interval {TI} 0 .5 0.5 0.5 
ft/min n/a nla n/a 
Pre-Verification B0016CAB B0017CAB B0017CAB 
::.ianF1le B0016106 B0017000 80017015 
Finish r-ne B0016120 80017014 B0017027 
Po1t-Verif1cation B0016CAA R0017CAA B0017r.AA 

Higll Rate Lops System Q-IRI.§) Log Rua Informatiop: 

L~Run 9 10 
Date 7/20/01 7/20/01 
Logging t:ngineer Pearson Pearson 

/Musial /Musial 
::>"lart uep1fl 13.5 29.0 
F1man uepth 24.0 34.0 
Count Time (sec) 300 300 
uve/Real R R 
::,n181Q {Y/NJ N N 
MSA Interval (fl) 0 .5 0.5 
ft/min n/a n/a 
ne-Vemrcat1on DOOOOCAB DOOOOCAB 
Start File D0001000 00001022 
Finish File D0001021 00001032 
Post-vennc;adon D0002CM 00002CM 
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4 
7/10/01 
Soatz 
20.0 
18.0 
180 
R 
N 
0.5 
n/a 
80016CAB 
80016088 
80016092 
B0016CAA 
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5 
7/10/01 
Snatz 
19.0 
13.0 
30 
R 
N 
0.5 
n/a 
B0016CAB 
80016093 
80016105 
RM16~AA 
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Neutron Moisture Lggging System <NMI..S) Log Ru'n Iaformatiop: 

Log Run 11 12 (reoeatl 
uate 7124/01 7/24/01 
Logg ing 1:ng1neer Kos/Soatz Kos/Soetz 
Start Depth 0.0 42 .0 
""1nisn ueptn 59.5 35.75 
c.;ount 1 1me (sec} n/a n/8 
Live/Real n/a n/a 
snie1e1 tftNJ N N 
M.:il\ 1nterva1 tnJ 0.25 0.25 
ft/min 1.0 1.0 
Pre-Verif1cat1on C0042CAB C0042CAB 
Start 1"119 C0062000 C0062239 
Finish File C0062238 C0062264 
Post-vemicat10n C0062CAA C0062CM 

Logging Operation Notes: 

Log depths are relative to ground surface. Multiple SGLS log runs were made to adjust count times in 
responae 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 4«,ad 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 fme-gain adjUBtments were made. The post-run verification spectrum BOO 17CAA 
was collected over a 500-second count time instead of 1,000 second&. 

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

Analysis Notes: 

I Analyat; l McCain 07/27/01 Ret,rence: 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. Because of high dead time 
and detector saturation, maximum gross count rates and 137Cs concentrations arc 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 214Bi peak 
at 1764 keV was U!ICd to determine 231U concentrations instead of the 214Bi peak at 609 keV to avoid 
interference from the 137 Qi peak at 662 ke V. 

The high rate data were processed for 137 Cs count rate at 662-ke V energy level using APTEC supervisor. 
Concentrations were calculated in EXCEL. A casing correction factor oft .3 7 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 moi.Jlture log was processed using the calibration relatioilllhip cu,veloped for a 6-inch-diameter 
borehole with 0.28-inch-tbiclc 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. 

Log Plot Notes: 

Separate log plots are provided for gross gamma and dead time, naturally occurring radionuclides (4°K, and 
decay progeny of 232Th and 231U), man-made radionuclides, and moisture content. For each radionuclide, 
the energy value of the spectral peak used for quantification is indicated. Unlc1111 otherwise noted, all 
radionuclides are plottod 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 associatod with counting 
statistics only and do not include etrol'II associated with the inverse efficiency function, dead time 
correction, or casing and water corrections. These errors arc discussed in the calibration report. A 
combination plot ia alao 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 I• terpretations: 

137 Cs and 6°Co were detected. The highest 137 Ca concentrations occur between 12.5 and 28 ft. High dead 
times and detector saturation ocCUl'II between 14.5 and 19 ft. The maximum measured 137Ca concentration 
is about 56,186 pCi/g at 17 ft. A second interval of 137Ca occurs between 29.5 and 33 ft, with 
concentrations as high as 6356 pCi/g at 31 .5 ft. Minor 137 Cs also occurs between 4.0 and 5.5 ft, with a 
maximum concentration of2.57 pCi/g. 

6-0Co was detected intermittently between 33 and 57 ft, with a maximum concentration of0.16 pCi/g at 33 
ft. 

4°K concentrations increase gndually 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 fmes in the material below 32.5 ft . 

Moisture content appears to inaease slightly between about 15 and 35 ft . This corresponds to the interval 
of high 137 Ca 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 thi11 interval. 

1 GWL - groundwater level 
2 TOC - top of casing 
3 NIA- not available 
4 o/a - not applicable 
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. C3341 
Man-Made Radionuclides 

137Cs (662 keV) 

BHl-0 1607 

R v.0 

10 2 10 1 100 101 102 103 104 1()!> 106 
0 r-...--,""T'T'M'M-.-,---,,.,.,.,,..--,,-.-,~.,,,...--,-.,....,..,...,.,.~..,....,....,....,......,,,--,-..,.....-,--,-,-,....,.,-rr---:--r"TTTI 0 

10 

20 

I I 
I I 
I I 
I I 
i I 
I I I I 

I I I I I I I 
I j I I I I I 
I I I I I 

-----,----- ------1------'----- ----- . ----- ----
1 I I ' I I 
I ~ I I I I 
I -:'!1"---.JI.-. I I 

I 
I 
I 
I 
I 
I • 

. . I • 
~ I 
O> I 

·• 
~ I 
.r: 30 ---------
0. 
Q) 

0 

40 

50 

Borehole Sr1111111ary Report (CJ /03. CJ 104. CJ340 tu C3344). 200-TW-2 OU 
April _QQ2 

137Cs (SGLS) 

-
137Cs(HRLS) 

-
60Co (1332) 

- Dead nme > 40% 

10 

20 

50 

B- 13 



Appendix B - Borehole Geophysical Logging Reports 
BH l-01 607 

Re . 0 

C3341 
Natural Gamma (KUT) Logs 

4°K (1461 keV) 238U (1764 keV) 232Th (2614 keV) 
0 1 0 20 30 0 2 3 0 2 3 

o ~-.------.--.--.------.----. -------- .----.---,--.-----.--,-~ o 

]i 
.c 30 

0 

a. 
Cl> 
0 

-

I 
I 
I 
I 
I 
I 
I 
I 

,...,,..__,,,r-r- - - - -1- - -
I 
I 

D 

60 
0 10 20 30 0 2 3 0 

pCi/g pCi/g 

Borehole S11111111ary Report (CJ /03. CJ / 04. C3340 ro C3344). 200-n¥-2 OU 
pri l 200:! 

0 

I 
I 
I 
I 
I 
I 
I 
I 

---1--- 10 
I 
I 
I 

jj 
30~ 

:5 
a. 
Cl> 

I 
0 

I 
I 
I 
I 
I 
I 40 ---7---
I 
I 
I 
I 
I 
I 
I 
I 

_ _J ___ 
50 I 

I 
I 
I 
I 
I 
I 
I 
I 

60 
2 3 

pCl/g 
0 

DL 

B- 14 



Appendix B - Borehole Geophysical Logging Reports 
BHl-0 1607 

Re . 0 

ti) ... 
0 -C. 

T"" C 
~0 M.
MnJ 
U .5 

.0 
E 
0 
0 

0 
0 

I _____ J. 

' 

(1aaJ) 1.ndaa 

0 
M 

0 
<O 

I - -- ------- - ---~ ------, 
I I -------- ------~----- -~ 
I 1 

"' 
"'C: Cl) 

!:! 
.., Cl) 

a. 

N 

iiiiioi~---'---_...,d----'---'---- --''----'---.L..--....J 0 

------,-------
! 

1:6 
~ 0 a. 

.,..,...--,r----,...-r---:----:----,----,--- ~& o 

I 
_ j _ 

I 
I 

I -----7------
i ..J _ _ 
l 
I - -,-- -----~-

• 1 
~ -{ - -- - -~ - ~ -:.::-:. 

c~~ --
1 

-------------~-------! 
I -.,,..,_...,,. ___ ~ --~-~ 
I L____.1_-1._..&!!l!d.--...L__.t;j-1 _ __!_ ___ _j_ __ _j 6 

0 0 0 
N 

0 
M 

(1aaJ) 41daa 

0 
V 

0 
\t') 

o~ 
<O 

Borehole S111111111ry Rep or1 (CJ /03. CJ 104. C33.J0 10 C3344 ). 200-TW-2 OU 

Apri l 2002 8 - 15 



Appendix B - Borehole Geophysical Logging Reports 

l() 
M 

• .. 
::i 

I 
0 
:I 
'$-
~ 
> 

l() 

I -- r ---
I 

,.._ 
M 

I 
r 
I --- ----

I _._..._ 
I 
I 
I 

(D ,.._ 

I 
I I 

<O 
M 

I -- -, --
I 

-

(1aaJ) ~dea 

0 
V 

---
I 
-------- ----

I ----1--------- ----1---------
I I I 

~ 
l 

0 N 
<O 01 

I 
I I I I 
I I I I 

BHJ-0 1607 

Re . 0 

~ 

I -
- ----r -7 Q) 

I I ----1-----1 "' I I I _, __ ---l .... 
' I I I 

l ----1- ---....l ... 
I I I 

I 
0 

M ~ l() 

I 
I 

c 
Q) 

E 
Q) 
a. 

_ L _ I ____ L ____ J ___ , ___ J_ _________ 

~ I I I I I I I I I 1 I 
I I I I 

__ !_ _ I I J I _J_ __ . 

I I I I I I 
I I I I I I 
I I I 

I 
I I ___ L ____ L ___ 

en I I -~o I I 

~Q_ 
I I 

C"')-
C"') ctS • I I 

0~ .1lt. I I 
Q) ~ 

__ L ____ 
,-. I I 0:: ... 

I I 
!=, I I ___ !_ _ l 

.: I I 
I I ... __ L __ L 

' I I ... 
I I 

~ I I 

' I 

I 
I 

f I 
- I 

I 
I 

I I 
-- - -'-- - l 

I I • l 
(.) I : I I I I 1 I I 

I ___ l_ ____ L ____ L---~----~---- --------
I I I I 1 I 
I 1 I I I I 
I I I I 1 I 

I I I I I 
I I 

"' <O ,.._ <O 01 0 

(1aai ) 1.udaa 

Borehole Summary Report (C3 IOJ.C3 104, CJ340 to C3344). 200-TW-2 OU 
Apri l 2002 

N 

1/) 
a. 
0 

~ 

e 

r ~ u 
a. 

N 

g 
- t.) 

a. 

0 

j\ ~ t.) 
a. 

~ 0 

I 
I 
I 
!.. . 

--------

0 
C') .., l()~ 

8- 16 



Appendix B - Borehole Geophysical Logging Reports 

1 ()2 

10 

20 

1 
:; 30 
a. 
Ql 
0 

40 

50 

C3341 
Total Gamma and Dead Time 

Total Gamma (cps) 
1 ()3 104 105 107 

- total gamma (log scale) 
- total gamma (linear scale) 

I 
- 1--- -t--

l I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I ---,--
1 I 

I 
I 
I 
I 
I 
I 

I --,--
I 
I 
I 
I 
I 
I 
I 

Dead Time (%) 
0 20 40 60 80 

I 
I 
I 
I 
I 
I 
I 

I I I I 
--t---r---t---t--

1 I I I 
I I I I 
I I I I 

I 
- -r-- - - r-- -

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I --r-

1 
I 
I 
I 
I 
I 
I 

I I 
I I I I --r--r--r--,--
' I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I __ L _ _ I __ 1 _ __ 1 _ _ 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

BHl-01607 

Re . 0 

10 

20 

ai 
30 ~ 

40 

50 

.s:: 
a. 
Ql 
0 

60 LJ..llJJJ.IIL....J.;;l.JW.111,-LLWIIL...JLLUJ.IIILJ...LWJ.IIL-l..J..J.I.Lla ......... ..........,c..L..L. .......... ~ ................................... ~ 60 
101 101 

0 100 200 

1(}' 

cps / log) 

300 

100 

•00 500 

101 

600 

0 20 40 60 80 100 
percent 

Borehole S11 1111·11ary• Report ( 3103, CJ/04, C3340 to C334-J). 200-TW-2 OU 
A pril 2002 B-17 



Appendix B - Borehole Geophysical Logging Reports 

Borelaole Informatios I ~ c, ... Rilnatee 
North &et 
NIA NIA 

C•9pg Infonpatiop: 

ltlcku 
0.5 

Borehole Notes: 

C3342 
Log Data Report 

6.625 

Dt1m-1er 
In. 

5.625 

ThlckneN 

Blll-01607 
Rev. O 

Thia i.a a temporary borehole pushed to a depth of approximately 60 ft . There is a gravel pad approximately 
l ft thick, and the top of cuing sticks up approximately O.S ft above the gravel surface. 

Losms Eqppment IpfoDMfim 

ration Date: I a, §-om 

~•m: 
Date: 

;mma1c 
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Spectral Gamma Logging System (SGLS) Log Ran lnformatioa: 

Log Run 1 2 3 4 
uate 7/09/01 7/09/01 7/09/01 7/09/01 
Logging Engineer Soatz/M usial Spatz/Musial Snatz/Musial Snatz/Musial 
Start uepth 59.5 34 .0 29.5 14.0 
t'm11n Depth 33.0 28.5 13.0 1.0 
Count Time (sec) 180 180 30 180 
Lrv-eal L R R L 
Shield (YIN} N N N N 
MSA Interval (ft) 0.5 0.5 0.5 0.5 
ft/mm n/a~ n/a n/a n/a 
Pre-Vermcellon 80015CAB B0015CAB B0015CAB 80015CAB 
Start File B0015000 B0015054 80015066 80015100 
F1n11h FIie 80015053 80015065 80015099 80015126 
1-'ost-Verifieat10n R001,;r.AA 80015CAA B001~<'.AA 80015CAA 

High Rate Logging System <HRI§} Log Run Informatiog 

Log Run 6 
Date 7/20/01 
Logging Engineer Pearson 
Start Depth 13.5 
Fini1h Depth 35.0 
Count Time (He) 300 
Lrve1t"1ea1 R 
Shield (YIN) N 
M~ Interval tnJ 0 .5 
ft/min n/a 
Pre-Verification DOOO0CAB 
Start File D0002000 
FiMh File D0002043 
Post-Ver11cation D0002CAA 

Neutron Moisture Logging System {NMI.S) Log Ru• lnformatios 

Log Run 7 
uate 7/20/01 
Logging Engineer Spatz/Musial 
Start uepth 0.0 
Fini1h uepth 59.5 
Count Time (sec) n/a 
Liva/Keal n/a 
Sh1&1d (YIN) N 
MSA Interval (ffJ 0.25 
ft/min 1.0 
Pre-vem,cation C0002CAB 
start 1-11& C0002000 
Finish File C0062238 
Post-Ven11cahon 
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5 (reoeat) 
7/09/01 
SnAtz/Musial 
14.0 
8.0 
180 
L 
N 
0.5 
n/a 
80015CAB 
80015127 
80015139 
1:mo1i:.r-AA 
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Logging Operation Notes: 

The 21:ro 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 seconda to provide a log record where spectra were not anticipated to contain 
reliable full energy peaks. Fine-gain adjustments were made in run l after B001S03 I (44.0 ft), and in run 4 
after B0015103 (12.S ft). 

Analysis Notes; 

I Analyat: I McCain Date: 07127/01 Reference: MAC-VZCP 1.7.91 Rev. 2 

Pre-run and post-run verification spectra were evaluated and found to be within acceptance criteria. 
Individual spectra were processed in batch mode using APTEC SUPERVISOR to identify individual 
energy peaks and determine count rates. Concentrations were calculated with EXCEL. Corrections were 
applied for casing thickness and dead time. Water correction was not required. Where SGLS dead time 
exceeds about 40 J:ercent, pulse pileup and peak spreading effects may result in underestimation of r,:ak 
count rates. The 4 Bi peak at 1764 keV was used to determine 231 U concentrations instead of the 21 Bi 
peak at 609 k:eV to avoid interference from the 137Cs peak at 662 keV. 

The high rate data were processed for 137 Cs count rate at 662-ke V energy level using APT EC supervisor. 
Concentrations were calculated in EXCEL. A casing correction factor of 1.3 7 was applied to the high rate 
data to account for the increased attenuation in the 0.5-incb steel casing, relative to 0.28-inch casing, for 
which the system was calibrated. No shield corrections were required. 

The neutron moi.Bture log was processed 1111ing the calibration relationship developed for a 6-inch-diameter 
borehole with 0.28-inch-thick casing. A correction factor of 1.20 was applied to account for the effects of 
the thicker casing, which is based on an equivalent casing correction for 8-inch-diameter casing developed 
by Randall. 

Log Plot Notes: 

Separate log plots are provided for grou gamma and dead time, naturally occurring radionuclide& ('°K, and 
associated decay progeny of 232Tb and231U), 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 minimllID 
detectable level (MDL) for each radionuclide. Error bars on each plot repre&ent error associated with 
counting statistics only and do not include errors associated with the inver9e efficiency function, dead time 
correction, or casing and water correctioDll. 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 ahows the full range of variation, while the linear scale shows subtle variation in low count intc:rvala. 

A repeat Jog plot is also shown. The repeat plot indicates good agreement between successive log f\lllll. 

Thia demonstrates good repeatability in both depth and radionuclide measurement. 

Results and Interpretations : 

137Cs and60Co were detected. The greatest 137Cs concentration occurs between 13 and 33.5 ft . High dead 
times and detector saturation occur between 14.5 and 29 ft. The maximum measured 137Cs concentration is 
about 195,000 pCi/g at 16.5 ft. Between 17.S and 28.5 ft, the 137Cs concentration falls between 20,000 and 
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100,000 pCi/g. From 33.5 ft to TD at 59.5 ft the 137Cs concentration gradually decreases from more than 
2,000 pCi/g t.o about 15 pCi/g. 

60Co 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 137Cs, but it is not clear if this is related to higher moisture content, or to interference from the high 
gamma flux. There is a relatively 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 aho a z.one of 
elevated moisture content at about 1 to 5 ft with a maximum of 5.5 percent at 3 ft . 

1 GWL - groundwater level 
2 N/ A - not available 
3 TOC - top of casing 
4 n/a - not applicable 
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Spec:tra Gamma Logging System (SGLS) Log Ran Ill.formation: 

Log Run 1 2 lreoeatl 
Date 7/05/01 7/05/01 
Logging Eng ineer Soatz Soatz 
Start uepth 59.5 3.0 
Finish Depth 1 9.0 
Count l 1me (sec) 100 180 
Live/Heal L L 
Shteld (T/NJ N N 
MSA Interval (tt) 0.5 0.5 
ft/min n/a4 n/a 
Pre-Verificat ion B0014CAB B0014CAB 
Start File B0014000 B0014118 
Finish File B0014117 B0014130 
Post-vermcat10n Boo14CAA 80014CAA 

Neutron Moinn Logging System <NMI§) Log Run Information: 

Log Run 7 
oate 7/20/01 
Logging Engineer Soatzh.1usial 
~tart LJepm 0 .0 
Finish uepth 59 .5 
count Time (sec} n/a 
LiY9/NHI n/a 
Sh1eld (YIN) N 
MSA Interval (ft) 0.25 
ttlmln 1.0 
Pr• Verification C0002CAB 
Start ~119 C0003000 
F1msh File C0003238 
Post-Verification C0003CAA 

Logging Operation Notes: 

The :a,ro 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 80014033 
(43.0 ft). 

Aulysis Notes: 

I Analy•t: I McCain Dn: 07/27/01 Reh,..nce: MACrVZCP 1.7.91 Rev. 2 

The pre-nm verification apectrum wu 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 kcV). 
FWHM values were within verification criteria. Comparison of the two spectra indicates the tool appears to 
be functioning properly. Individual apectra were proceseed 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 tixne com,ctions were required. The 214B i pcsk at 1764 keV 
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was used to determine 236u concentrations instead ofthe 214Bi peak at 609 keV. This was done for 
consistency 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 W35 processed using the calibration relatic-nahip 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 S-inch diameter developed by 
Randall. 

Log Plot Notes: 

Separate log plots are provided for groSI gamma and dead time, naturally occurring radionuclides (4°K, and 
decay progeny of 232Tb and 23'u), and man-made radionuclides. For each radionuclide, the energy value of 
the spectral peak used for quantification is indicated. Unlesa otherwi.ae 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 diacussed 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 Intemretations: 

Only minor amountsofC4 -137 were detected by the SOLS between 4.5 and5.5 ft. The maximum 
concentration of 1.2 pCi/g occurred at 5.5 ft. 

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

1 GWL - groundwater level 
2 N/ A - not available 
3 TOC - top of casing 
• n/a - not applicable 
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C3343 
Man-Made Radionuclides 

137 Cs (662 keV) 
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was used 10 term in 2 

consistcD y with borcb I 
affected the 214 13i peak at 

the thi ker 
Randall. 

Log Plot oles: 

in tc d fth 21 4Bi p k at 609 k V. This was d nc ~ r 
and C 342, , here int rf r n c fr m th 1 7 peak ol 662 keV 

Ar peat log pl l is l shown. The r p al pl t indi at s g d agreem ut b twc n su e sive log runs, 
demonst rating g od repea1ability ill b Lb depth and radi nuclide measu.r meut. 

Results and lntenlrelation s : 

nly min r :unount of • ·- 137 , ere dete ted by the GL b Lw en 4 .5 and 5.5 11. Tb ma."tiroum 
n entration of 1.2 p · g nrred al 5. n.. 

In r a.5 in 1tamma oun1s at 22 to 2 ft and b lo, fl arc ttributed to in reas sin natural radionu lid s, 
primarily K-40. l11i may b an i11dica1i n of ratigraphic cbaugc o i ted witl1 an iu rcas ill line . 

t WL - ground~ aler I 
2 /A - not avajlable 

T - t p of asing 
4 n/a - 11 t appli ble 
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C3343 
Natural Gamma (KUT) Logs 

4°K (1461 keV) 238U (1764 keV) 232Th (2614 keV) 
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C3343 
Total Gamma and Dead Time 
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Borelaale haformatios 

rilinatn 
North Ent 

NIA NIA 

Caaig lllf'ormatios 

C.91n T ltlcku 
steel threaded 0.5 

Borelaole Notes: 

C3344 
Log Data Report 

6.625 

• Diameter 
In. 

5.625 

Thlckn ... 

Blll-01607 

Rev.O 

Thia ia a temporary borehole pu&bed lo a depth of approximately 60 ft. There u a gravel pad approximately 
1 ft thick, and the top of casing sticks up approximately O.S ft above the gravel surface. 

Loums Egpipmept hl(ormatiog 

n Date: 1 ~ln1~m, gJ-mm•2B 

Date: 
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Spectral Gamma Logging System (SGLS) LoJ Ru Iaformation: 

Log Run 1 2 (reoeat) 
Date 7/02/01 7/02/01 
Logging Engil'leer Musial/Soatz Musial/Soatz 
Start uepth 59.5 10.0 
Fmrsh Depth 1 4.0 
Count Time (sec) 150 150 
LIV8/t(98I L L 
::Shield {Y/NJ N N 
1111:SA Interval (ft) 0.5 0.5 
ff/mm n/a .. n/a 
Pre-Verification B0012CAB B0012CAB 
Start File 80012000 B0012118 
Finish File 80012117 B0012130 
Post-venncat10n B0012CAA ~17r.AA 

Newtron Moisture Logging System {NM~) Log R• o l9(0PP1tion: 

Log Run 3 4 lreoeaO 
Date 7/23/01 7/23/01 
Logging Engineer Kos/Spatz Kos/Soatz 
StartDepm 0.0 36.0 
Fimah uepth 59.5 29.5 
Count Time (sec) n/a n/a 
Lrve/Real n/a n/a 
Shield (YIN) N N 
IYl.::.I\ Interval {fl) 0.25 0.25 
nnnm 1.0 1.0 
Pre-Verification C0042CAB C0042CAB 
Start File C0042000 C0042239 
Finish File C0042238 C0042264 
Post-Vertication C0062CAA C0062CAA 

Logging Operation Notes: 

The 21Bro 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 l after file 80012094 
(12.5 ft). 

Analysis Notes: 

! Analyat: ! McCain 07/27/01 Refitrence: MAC-VZCP 1.7.91 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). 
PWHM 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, end no dead time corrections were required. The 21'Bi peak at 1764 keV 
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was used to determine 23'u concentrations instead of the 214Bi peak at 609 keV. This was done for 
consistency with boreholes C3340, C3341, and C3342, v.here interference from the 137Ca peak at 662 kcV 
affected the 214Bi peak at 609 kcV. 

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 120 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 arc provided for gross gamma and dead time, naturally occurring radionuclides (4°K, and 
decay progeny of 232Tb and 231U), and man-made radionuclides. For each radionuclide, the energy value of 
the spectral peak used for quantification is indicated. Unless otberwix noted, all radionuclides are plotted 
in picocuries per gram (pCi/g). Toe open circles indicate the minimum detectable activity (MDA) for each 
radionuclide. Error bars on each plot represeot error associated with counting statistics only and do not 
include errors asaociated with the inverse efficiency function, dead time correction, or casing and water 
corrections. These errors are discllllSed 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 Iaterpretations: 

Only minor amounts ofCa-137 were detected by the SLGS between 4.5 and 5 ft. The maximum 
concentration of0.8 pCi/g occurred at 4.5 ft. 

lncre11SeS 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 . 

1 GWL - groundwater level 
2 N/ A - not available 
3 TOC- top of casing 
4 n/a - not applicable 
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Man-Made Radionuclides 
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C3344 
Natural Gamma (KUT) Logs 
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C31Q4 
Log Data Report 

Bog;ehoJe lpfonpationi 

Casing hformation: 

Borehole Notes: 

Ground surface is a gravel pad 1.5 to 2.0 ft thick. 
Thia borehole is located S.O ft west of the "push." borehole C3340. 

LosP!I Egllipment laformatio•: 

1zcr:.:· 
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Spectral Gamma Logging System (SGLS) Log Ru Information: 

Neptron Moi.pt.re Logging System <NMLS} Log Ru• Infonnatioa: 
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High Rate Logging System QIRLS) Log Ran Iaformation: 

Log Run 1 2/Reneat 
uate 8116/01 8/16/01 
Logging Engineer SDBtZ Scatz 
~mm ueptn \TI/ 12.0 25.0 
Fmrah uepth tm 47.0 20.0 
count Time (sec) 300 n/a 
LIV8fKMI R n/a 
tillleld N N 
MSA lnteival (ft) 0.5 0.25 
fl/min nla n/a 
Pre-Verificat1on D003CAB D003CAB 
~tart File D003000 D003071 
F1msh Frie D003070 D003061 
1-'oat-vemrcation llflfl3CAA IHl03CAA 

Loggins Operation Notes: 

Spectral gamma data were collected in three surveys, one in each casing string as the borehole was 
advanced. The fmal sqLs 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 occurred at file B0029120 (53 ft). During 
logging run 8, fme gain adjustments occurred at files B0032111 (165.5 ft) and B0032125 (1 72.5 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 Jogs 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 centralizicd. 

Two strings of casing were removed from the borehole prior to running the HRLS. High rate logging was 
not perfonned in this casing string when it was initially Ullltalled because the inside ofthia 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 bot(> 100 °F) 
during logging, which appears to have caused some minor gain drift during the pro-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 fl 

Analysis Notes: 

Analyet: I Sobczyk Date: I 08/22/01 ! Reference: I MAC-VZCP 1.79 1 Rev.2 

Pre-run and post-run verification spectra for tho SGLS were evaluated. All of the pre-survey verification 
spectra were within tho control limits. The post-survey verification spectrum for logging nm l ( file 
B00030CAA) was the only po• t-11urvey verification •pectrum that was outside of the control limits. The 
full width hal.fmaximu m (FWHM) for the 1461-keV peak and the 2614-koV peak wore above the upper 
control limits for this post-run verification spectra. Examinations of spectra indicate that the detector 
appears to have functioned normally during the log run. Individual spectra were proceSIIOd 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 cuing 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 c01TCction for 
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water in the borehole was necessary. Dead time corrections were necessary in portions of the borehole 
above 4 7 ft. The hole was open at the end of each drill string at 58, 111, and 2 59 .6 f\, and the change in 
drill strings ii 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 SOLS show good repeatability. On the third rerun of the SOLS, data 
collected using a 100-tiecond count time (rerun) compares well with data collected using a 200-second 
count time (original log run) except on the~ 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 Sylllem (HRLS) wa11run in the interval from 12 to 47 ft. Data were collected in the 
intcr\'al of the SGLS high dead time(> 40%) and indicates that 137Cs reaches activities of about 100,000 
pCi/g between 18 and 35 ft. Thi• high rate mne contains activitiea of 137es that are beyond the operating 
range of the SOLS. At lower activities of 137 Cs, there is good agreement between the SOLS and HRLS in 
the interval between 42 and 4 7 ft. 

Moisture calibration models al Hanford for ~inch-diameter casing with 1/2-inch thickneu have not been 
established; however, calibration modela havelaeen 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. Thua, the neutron log was processed for the portion of the hole with ~inch 
casing to estimate volumetric moisture content with the established 6-inch hole-ai2lD correction and the 
O.SO-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 groaa 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: 

S~arate log plots are provided for gross gamma and dead time, naturally occurring radionuclides ('0K. 
232Tb, 231U, and auociated decay progeny), and man-made radionuclides. For each radionuclide, the energy 
value oftbe spectral peak used for quantification is indicated. Unleas otherwise noted, all radionuclide& are 
plotted in picocuriea per gram (pei/g). The open circles indicate the minimum detectable activity (MDA) 
for each radionuclide. Error bara on each plot represent error associated with counting •tatiatics only and 
does not include errors associated with the inver•e efficiency function, dead time correction, or casing and 
water corrections. These error, are discuaed in the calibration report ToW gamma is plotted at both linear 
and logarithmic scales. The linear scale ihows subtle variation in low count rate intervals while the log 
scale shows the high count rate interval,. 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 Iaterpretationsi 

The man-made radionuclide& 137ea and 60Co 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 07ea reaches activities of about 100,000 pCi/g between 18 and3S ft. In addition, 60eo was observed in 
the intervals from 44 ft through 71.5 ft and at 115 ft at about 0.1 pCi/g. 60Co may alao be present higher in 
the borehole but was not observed due to the high recorded dead time due to the high levels of 137Ca 
activity. Deeper in the borehole, 137Ca activity was observed at 217.S ft with a measured 137Cs activity of 
about 0.2 pCi/g. 

Other then the zones conlaining man-made radionuclide1, the changes in gross gamma counts depend 
primarily upon changes in •°K activitiea. There is an increase in~ from about 14 pCi/g above 12 ft to 
about 19 pCi/g below 43 ft. Thia incn1ase in apparent "°K activity occurred within the interval of high dead 
time, which was due to high 137Ca activity. The increase in groaa gamma counts from 130 to 145 cps at a 
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log depth of 217 through 220 ft corre11ponds to an increase in gross neutron counts per second. 137 Cs was 
detected within this zone at 217 .S 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 fl correspond with intervals of 
man-made radionuclidcs. At 115 fl, 6~Co was detected at 0.1 pCi/g. 117 Ca was detected at 217 .5 ft . The 
natural radionuclides do not show any apparent change11 in these intervals. The elevated neutron count rate 
at 109 through 111 ft is probably related to the bottom of the second casing string. 

1 GWL - groundwater level 
2 TOC- top of casing 
3 N/A - not available 
4 n/a - not applicable 
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Man-Made Radionuclide Concentrations 
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First Rerun Section of Spectral Gamma Logs 
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C-3103 
Log Data Report 

Caslg Jnformatios 

Thlckn ... 

Borehole Note1: 

The cuing depth information provided above is derived from personal communication with the Bechtel 
Hanford Incorporated site repreeentative. The cuingaiz.o information ia derived fromcaliper 
meuuremenlll collected in the field by MACTEC-ERS personnel Logging measurements are refcinsnced 
to ground surface. The original 6-in. cuing in place from O to 56.5 ft wu removed and replaced with the 
11-in. cuing from Oto 50.75 ft. Drilling was stopped at about 220 ft where perched groundwater was 
encountered. 
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Spednl Gamma Logging System (SGL§) Log Rua Information: 

Hip Rate Logging System <HRLS} Log Rua Ip[ormatiop: 
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Neutron Moisture Logging System(NMLS) Log Ru• Information: 

Radionuclide Logging System (RLS) Moisture L02 Rll• Information: 

Logging Operatioa Notes: 

SGLS, HRLS, NMLS , and RLS logging wen: performed in this borehole between August and September 
2001 on three separate days. The logging occurred inside three different casing configurations as the 
borehole w.as drilled. A longer co\Dlt 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 encoW1tered. ln 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 thanhigh<nergy photons, it was believed low-yield plutonium-239 (23 ~Pu) energy peaks 
between about 59 end 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: 

I Analyst: I Henwood I o.te: I 10/16/01 Rehrence: MAC-VZCP 1.7 .9 Rev . 2 I 

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

Verification measuniments were also collected for the NMLS and RLS moisture systems . Acceptance 
criteria have not yet been establiabed for the logging systems. Howevm, the pre- and post-run total count 
rate measurements agree within about 5Yo, 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 end detennine co\Dlt rates. Concentrations were calculated with EXCEL 
using an efficiency function and corrections for caaing as appropriate . Dead time corrections are applied to 
log data, including the total gamma data, where the dead time is in excess of 10 percent. In zones of high 
dead time (> 40%) gross count rates and radionuclide concentrations are not considered reliable, and may 
be significantly hi~er than the reported values . The HRLS is utilized when high dead times are 
encountered. The 14Bi peak at 1764 keV was used to determine the naturally occurring231U concentrations 
rather than the 214 Bi peak at 609 keV. The 609-keVenergy peak cannot be distinguished as a result of 
interference from the 137 Ci peak at 662 ke V in higher concentration zones. 

For the neutron moisture loge, calibration function11 are available for 1>-in. and 8-in.-diameter boreholes 
with conventional ASTM schedule-40 steel casing. The calibration function converts total n~utron count 
rate to volume percent moisture content. Neutron moisture data from the interval between 54 and 130.5 ft 
were analyzed using tho calibration function for an !Ho. borehole. Neutron moisture data from the 
intervu between 3.5 and 55 .5 ft and 128 and 219 ft were analyzed using the calibration function for a &-in. 
borehole . A correction factor developed from data provided by Meisner, Price, and Randall (WHCSD
EN-TI-306) was applied to the data in the 8- in. interval to account for the 0.S-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 aame correction factor was also applied over depth 
intervals where a 6-in., 0.S-in..-thickcasing was present. 

Repeat log plots at selected depth intervals for spectral gamma concentrations and neutron moisture 
measurements wme evaluated. The spectral gamma plots indicate good agreement between eucccuive log 
runs, demonstrating repeatability in both depth and concentration measurement The moisture plots aao 
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 colJected 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. ca.sing 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, particula.rly where the moistun content is less 
than 5 percent by volume; calibration data are not collected for cwve fitting between zero and 5 percent 
moisture. 

Loe Plot Notes: 

Separate log plot. arelrovided for the man-mado radionuclides (137 Q and 154Eu), naturally occurring 
radionuclide& (4°K, 23 Th, 231U [K.UT]), a coni>ination of man-made, Kt.IT, total gamma and mo~. total 
gamma plotted with doad time, and repeat aection plot• for spectral gamma and moistwc meuurements . 
For each radionuclide, the onergy value of the spectral peak used for quantification is indicated. Unless 
otherwise noted, all radionuclides are plotted in picocurics per gram (pCi/g). The opon circles indicate the 
minimum detectable lev el (MDL) for each radionuclide. Error bars on each plot represent error associated 
with counting statistics only a.nd do not include errors associated with the inverse efficiency function , doad 
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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 137Ca and 1S4Eu. 
137Cs 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 lC1111 efficient than the SGLS in 
detecting higher energy peaks such as the 1274-keV IS4Eupeak. No other man-made radionuclide was 
detected in this borehole, including 239Pu, 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 137 Cs 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 proceas or the original casing was 
contaminated. Once the casing was removed and the borehole was drilled to a larger diameter, the 137 Cs 
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 defmitive lithologic units. Changes in the •°K concentrations from 
about 12 pCi/g at about 18 ft to about 17 Efi/g near 3 7 ft suggest a lithologic change occurs in the high rate 
interval. A thin bed with relatively high Th concentrations occunt 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 137 Cs concentrations were measured. 
An interval between about 80 and 100 ft indicates slightly higller moisture that corresponds with finer 
grained soil as indicated by slightly higher concentrations of ~°K and 232Th. The remainder of the borehole 
exhibits consistent moisture content in tho aoils. 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. 

1 GWL - groundwater level 
2 n/a - not applicable 
3 TOC - top of casing 
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Appendix C - Surface Geophysical Survey 
Report-Ground Penetrating Radar 

Envlronmental ERC 
Restoration "r.eam 
Contractor I • 

Interoffice Memorandum 

TO: 

CO"ES: 

C. Cearlock/H9-0 

M. E. Todd H9-03 
L. A. Dietz H0-20 
C. D. Wittreich H9-03 
Document and Info Services H0-09 

FROM: 

Blll..01607 

Rev.0 

085931 
Joli No. ll192 ---....-.HO 
0..DIII: NIA -- ...,~ 
C-.<TII· :,. A 
OU: . 
TSO-
liltA: 
MjoaC* 1:!111 

January 30, 2001 f O I?'\•' 1Sf 1~• 
T. H. MitchelVK. A. ergstrom · 
Design and Geoscience 
89-02/372-9690/372-9591 

SllBJECT: RESULTS OF THE GEOPHYSICAL INVESTIGATIONS AT 1HE 216-T-26 CRIB, 
216-B-7A CRIB AND.THE 216-8-38 TRENCk AND ASSOCIATED BURIAL 
GROUND. 

Geophysical in\'estigations 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: ln\'estigation Results 

Bt1t:ht11I Han'°'°, Inc. - CH2M HIii H•lllord, Int:. - Thenno H.,,ford, In~ 
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BHI--01607 
Rev. O 

GEOPHYSICAL SITE INVESTIGATION SUMMARY FORM 

Site: 216-8-38 trench Doc11me• t Number: IOM#085931 Date: 1/2001 

Sponsor/Contact: Mary Todd, Chris Cearlock Pboae: 372-9631 

Location: 200 East Area, North side of241-B Tank Fann, East side of Baltimore Ave. 

Objectives: To confinn location of trench. 

Investigaton 

Name: Tom M1tchell Company CHI 
Pbone: 372-9690 E-Mail Thmitche(ci1bhi-ers;.s;om 
Name: Kevin Bergstrom Company CHI 

Phone: 372-9591 E-Mail Kabei:gS@bhi~.s;2m 

Site Description 

Cultural Resource Setti• 1: NA .. 

Terrain: Gently slopes from south to north 
Vqetation: Bunch gra.ss used 10 scabilize cover over burial ground. 
Soll/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 daia collection 
Obstacles••: None 
Site Limitations: None 
OveraH assessment or site ror 1eophysical Investigations: Soil showed minimal lateral variat1011s/character across site 

thus limiting the effectiveness ofGPR. 

Equipment 
Type/Model: Ground Penetrating Radar GSSI SIRI0A system, 300 Mhz antenna model 3105 pulled by ATV 

EMI: EM-31 Geonics ground conductivity meter. 
Data format: Disk 181 Tape 0 Hardcopy 181 

Data Collection/Processing Panmeten 
Survey Paranaeters/Grkl: Data collected m three segments. The initial segment was a IO x I O-n grid over an area 350 feet 

long (east-west) by 80 feet wide (north-south). The survey was expanded to include 1wo long 
north-south segments, 660 feet long by 80 feet wide. GPR data were collected along nonh-south 
profiles spaced 10 feet apart (i.e. perpendicular to the trenches). EMI data were also collected 

Equipment Settinp: 
along nonh-south profiles speced 10 feet apan with data recorded at 5 foot intervals. 
Data coheaed in continuous mode with lx stacking of scans. I 08 ns data recoromg wmaow. 
Filters and gains were set in the field to match local soil conditions. Both in-phase and 
quadrature EMI data wen: collected with the boom parallel to the profiles at - 3 feet above the 
ground. 

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

The OPR data suggests that there are at least seven trenches across the site. In addition several linears (1.e. suspect pipes} were 
4etected across the site. It is not clear if the linears area associated with the trenches. The proposed sample locations appear to 
be within nnch 216-8-38. 

Lessons Learned (None) 
*water table, molltllre. etc: 
** rocks, trees. blliJdinp, etc. 

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

BHI-EE-259 (09/29/2000) 
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BHI-01607 
Rev.0 

GEOPHYSICAL SITE INVESTIGATION SUMMARY FORM 

Site: 2l6-B-7A Crib Document Number: IOM#08S931 Date: 1/2001 

Sponsor/Contact: Mary Todd, Chris Cearloclt PbOH: 372-9631 
Locatiou: 200 East Area, North side of:Z41-B Tank Fann, East side ofBahimorc Ave. 

Objectives: To confinn location of cnl> and locate assoc11tted underground pipmg. 

Investigaton 

Name: Tom Mitchell Compa• y CHI 
Pboae: 372-9690 E-Mail Thmitche@l2bi::m.£2m 
Name: Kevin Bergstrom Company ~HI 

Phone: 372-9.591 E-Mail K..aber2str'@hhi-erc.com 

Site Description 

Cultural Resource SettiDc: NA 

Terrain: Slopes from north to soum rrom Nl30 to NIOO with - 10-ft of relief. Flat bfflveen NIJO to N200 
Vegetation: None 

Soil/sedlmenWrock type: fill material, gravel and coooles at surface. SuDSUrtace unknown 
Anticipated Bedrock: Deptb: None Type: NA 
Hydro properties*: Soil wu dry during daia collection 

Obstacles**: CA (contammation area t>etween NIOO and perimeter fence at N90. 
Site Limitations: None 
Overall assessment or site ror ceopbysical lnvati&ations: GPR did not penetrate accp enou&h to IOCate and map cnb UICI 

associated piping. 

·Equipment 
Type/Model: Ground Penetm:lng Radar GSSI SIR I OA system, 200 Mhz antennat model .5 I 06 

_ EMI: EM-31 Geonics ground conductivity meter. 
Dita Format: Disk~ Tape 0 Hankopy ~ 

Data Collec:tion/Procaalng Parameten 
Survey Parameters/Grid: S x S-ft grid over a 100 x 100-ft area. GPR data were collected aiong profiles spaced 5 feet apan 

in both the nor1h-south and east-west direction. EMI data were collected along north-south 
profiles spaced S feet apart with daca recorded at 5 foo< Intervals. 

Equipment Settiugs: GPR data collected 1n continuous mode with 2x stacking of ICIIII. I 50 ns data m:ora1ng 
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. 
Boch in-phue and quadrature EMI data were collected with the boom puallcl to the profiles at~ 
3 feet above the pound. 

· Summary of Results (Data quality, types ofinformatio•, etc.) 

The cribs and piping were noc located. An anomalous zone was detected wiUI both the EMI and GPR data to the west of the 
anticipated location of the crib. None of the IVlilable historical drawin& Indicated the presence ofa buried anthropocenic 
feanire in that area thus it is not clear whit the source of the uomalous zone is. 

Lesaom Leaned 
Neither QPR and EMI were effectJve at locatm& 3 inch steel pipes at depth ot~-16-ft. lbicltnas ot 1111 material over ori&uial 
land surface too deep to locate original excavation boundaries of cn'b. 

•water table molstlln, etc: • ** rocks, trees, btlildlllp. etc. 

Note: To use the cbeck bos clectro• lcaUy - double click on box and cb1n1c def1• H valH to cllecked. 
BHl-~-2.59 (09/29'2000) 
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BHI-01607 
Rev.O 

GEOPHYSICAL SITE INVESTIGATION SUMMARY FORM 

Site: 216-T-26 Crib Docame• t Number: IOM#08S931 uatc: Jan. 2001 

Spo• sor/Contac:t: Mary Todd (CHI) Pboae:- 3'n-9631 
Location: 200 West, East Side olCamiieii ~ across from TY 'i'anlc f'arm 
Objectives: To locate and map lbe distribution piping within the crib and find a IOCation w1t111n the cnl> for a borehole. 

Investigaton 

Name: K.cvm Bergstrom Company CHI 
Phone: 372-9591 E-Mail ='-o--s:,bhi-en:.com 
Name: Tom Mitcliell Co• tpaay CHI 
Phone: 372-9690 £.Mail lbm" I-Cl'C.COffl -

Site Description 
C,lltural Resource Scttla1: NA 
Terrain: Flat 

Vcptatloa: Scattered bunch grass used to stabilize site. 

Soil/sedimcots/rock type: Sand, silt and cobbles (tlll material) 

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

Obstacles**: Wells 

Sitt Umltadons: The antenna "bounced" around due co the bunch grass ettectin& data quality along some profiles. 

Ovcnll a1SCSSment ohltc for seopbyslcal lnvestieatlom: GPR was effective oown to-14 feet. 

Equipment 
Type/Model: Ground Penetrating Kadar. GSSI SIRI0A, 300 MHz antenna 

Data Format: Disk 181 Tape 0 Hardcopy ~ 

Data Collection/Processing Panmeten 
Survey Parameters/Grid: S x S ft grid over a SO x SO ft area 
Equlpmeat Setti•p: Data wen: stacked@ 2x; 101 ns wllldow, gains and filters set in field to match soil C011C11t10111. 

Summary ofRes•lts (Data quality, types ofinformadon, etc.) 

The data were sufficient to locate and map the pipes widun the crib wim the aid Oftne csrawlnp. _ 

··-- ·- ~ .. DJ_Leuged 
I draw111gs tllat were provided significantly tlle interpretation. 

*water tal>le, moist•re, etc: 
** rocks, trees, builcliap. etc. 

Note: To use tbe check box eltc:troaleally -_dot1blt click o• box a•d eban&e default value to c:bttl.cd. 

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