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If You Know
Length
inches
inches

feet

yards

miles

Area

sg. inches
sq. feet

sq. yards

sq. miles
acres

Mass (weight)
ounces
pounds

ton

Volume
teaspoons
tablespoons
fluid ounces
cups

pints

quarts
gallons
cubic feet
cubic yards
Temperature
Fahrenheit

Radioactivity

picocuries

‘METRIC CONVERSION CHART

Into Metric Units
Multiply By

254
2.54
0.305
0.914
1.609

6.452
0.093
0.0836
2.6
0.405

28.35
0.454
€.907

5

15

30
0.24
0.47
0.95
38
0.028
0.765

subtract 32,
then
multiply by
5/9

37

WMP-17755 REV 0

To Ger

millimeters
centimeters
meters
meters

kilometers

sq. centimeters
5q. meters

5Q. meters

sg. kilometers

hectares

grams
kilograms

metric ton

milliliters
milliliters
milliliters
liters

liters

liters

liters

cubic meters

cubic meters

Celsius

millibecquerel

X

If You Know
Length
millimeters
centimeters
meters
meters
kilometers
Area

sq. centimeters
sq. meters

$q. meters

5q. kilometers
hectares
Mass {weight)
grams
kilograms
metric ton
Volume
milliliters
liters

liters

liters

cubic meters

cubic meters

Temperature

Celsius

Radioactivity

millibecquerel

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
35315
1.308

multiply by
9/5, then add
32

0.027

To Get

inches
inches
feet
yards

miles

sq. inches
sq. feet
sq. yards
$q. miles

acres

ounces
pounds

ton

fluid ounces
pints

quarts
gallons
cubic feet

cubic yards

Fahrenheit

picocuries
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1.0 INTRODUCTION

This document summarizes the field activities performed in the fall of 2002 and spring of 2003
within the 200-CS-1 Chemical Sewer Operable Unit (OU) to collect soil samples, define
stratigraphy, assess physical properties, and characterize the nature and vertical extent of
potential contamination at the 216-S-10 Ditch and Pond, 216-B-63 Trench, and 216-A-29 Ditch.
These activities are part of the remedial investigation (RI) for the 200-CS-1 OU.
Characterization was performed in accordance with the 200-CS-1 Operable Unit RI/FS Work
Plan and RCRA TSD Unit Sampling Plan (DOE-RL-99-44). DOE-RL-99-44 provides details for
characterizing the potential vertical extent of chemical and radiological contamination, as well as
physical conditions beneath the ditches and the trench. Data collection activities and results
presented in this document along with two previous characterization activities will be used as
supporting information for the RI report.

Information regarding the two previous characterization activities are documented in
PNNL-13198, Borehole Data Package for the 216-5-10 Pond and Ditch Well 299-W26-13 and
BHI-01651, 200-CS-1 Operable Unit Test Pit Summary Report for Fiscal Year 2002.

Additional documents prepared to support these field activities include the following:

o PHC-2001-0008, Preliminary Hazard Classification for 216-A-29 Ditch and
216-B-63 Trench Borehole and Test Pit Studies and BHI-01460, Preliminary Hazard

Classification for the Sampling and Characterization Activities to be Conducted at the
216-S-10 Pond and Ditch

» Radiological Work Permit, RWP No. GW-158; and Environmental Radiological
Screening Task Instructions # GW-ERSTI-003, Rev. 1

o CCN 094038, Air Monitoring Plan for 200-CS-1 Operable Unit Soil Sampling Activities

« BHI-01575, Data Quality Objectives Summary Report for Designation of the
200-CS-1 Investigation Derived Wastes

« WCP-2001-0003, 200-CS-1 Chemical Sewer Operable Unit Remedial
Investigation/Feasibility Study Waste Control Plan and CP-14763, Waste Control Plan
for the 200-CS-1 QU

e Excavation Permit # DB-1671; DB-1824; and DB-2116

o BHI-01479, Environmental Control Plan for 200 Area Vadose Zone Investigation
Activities

« Plant Forces Work Review # 8850-052-01, Rev. 0; and FHI-009-003

» “Statement of Work for Completion of CY2003 RCRA Groundwater Monitoring Well at
216-S-10 Pond and Ditch” (PNNL 2002).

1-1
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To promote efficient use of resources the 200 Area Assessment Project teamed with
Groundwater Protection Project to convert the borehole at the 216-8-10 Ditch into a Resource
Conservation and Recovery Act of 1976 (RCRA) groundwater monitoring well.

BACKGROUND

The chemical sewer wastes were generated by several of the separation/concentration process
facilities (e.g., Reduction-Oxidation [REDOX] Facility, Plutonium/Uranium Extraction
[PUREX] Plant, and B Plant cesium/strontium recovery operations). All of the waste sites in this
document are RCRA treatment, storage, and disposal units and part of the 200-CS-1 Operable
Unit in the Hanford Site’s 200 East and West Areas.

The 216-A-29 Ditch originated from the southeastern side of the 241-A Tank Farm (east of the
241-AP Tank Farm) outside the 200 East Area perimeter fence. The ditch emptied into the
216-B-3 series Ditches, which then terminated at the 216-B-3 Pond. The head end of the
216-A-29 Ditch originally was used to dispose of 284-E powerhouse wastewater until 1955
when the ditch started receiving chemical sewer and cooling water waste from PUREX. The
cooling water discharges were routed to Gable Mountain and the B Ponds in 1957. The head end
of the 216-A-29 was modified in 1983 to allow the construction of the 241-AP Tank Farm.
Dangerous waste releases to the 216-A-29 Ditch ceased in 1986, and all liquid discharge ceased
in 1991. The 216-A-29 Ditch was backfilled and surface stabilized in 1991.

The 216-B-63 Trench began receiving effluent from the B Plant chemical sewer in May 1970.
The major sources of waste contributions to the 216-B-63 Trench were the 2902-B high tank
(potable sanitary water), cooling water from B Plant and the Waste Encapsulation and Storage
Facility air compressor after coolers, some of the 221-B steam condensate, and B Plant
demineralizer effluent. In August 1970, the 216-B-63 Trench was dredged (reading about
3,000 counts per minute beta/gamma activity), and the dredgings were buried in the
218-E-12B Burial Ground. Corrosive discharges (D002) of aqueous sulfuric acid and sodium
hydroxide solutions occurred from 1970 until October 1985. After 1985, effluents were treated
to maintain a combined pH between 4 and 10, and no longer were considered dangerous waste.
In 1992, discharge to the trench ceased, and the trench was backfilled with clean fill by
November 1994.

The 216-S-10 Ditch received discharge from the REDOX Facility. The site started receiving
liquid waste in May 1952. This ditch conveyed wastewater to the 216-S-10 Pond and the
716-S-11 Pond. In addition to these three sites, during May 1955 there was a 0.405-hectare
(approximately 1-acre) overflow from the ditch that released an estimated 215 kg of uranium
from the ditch in the southeast dike of the 216-S-11 Pond. This unplanned release is referenced
as UPR-200-W-34, After the unplanned release, the ditch was dredged and the sludge was
removed and placed in low spots on both sides of the ditch (the specific location is unknown).
The ditch then was covered with 0.6 m (2 ft) of soil.

The 216-S-10 Ditch and Pond routinely received large quantities of nondangerous, low-level
radioactive liquid effluent from the REDOX Facility chemical sewer and the Chemical
Engineering Laboratory within REDOX. The waste stream was composed of cooling water,
steam condensate, water tower overflow, and drain effluent. The effluent to the chemical sewer

1-2
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was composed of approximately 60 percent REDOX Facility raw water, 20 percent sanitary
water, and 20 percent steam condensate. The 216-S-10 Ditch and Pond remained in use until
1984, when the southern two-thirds of the ditch and the entire pond were backfilled and
stabilized. The head end of the 216-8-10 Ditch last received discharges during 1991 and was
permanently isolated in July 1994.

1-3
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2.0 FIELD ACTIVITIES AND SAMPLING

This section describes the characterization activities performed as part of the 200-CS-1 OU RI
for fiscal year (FY) 2003. The primary objective of the field effort was to characterize the nature
and vertical extent of contamination in the vadose zone underlying the 216-A-29 Ditch,
216-B-63 Trench, and 216-S-10 Ditch and Pond. Drilling, test pit excavation, surface and
borehole geophysical surveys, and sampling and analysis of soils were conducted during the field
activities. The field activities (e.g., drilling, test pit excavation, sampling, and decontamination)
were performed in accordance with DOE-RL-99-44, approved Fluor Hanford procedures, and
WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells.” Test pit and
borehole activities are documented in logbook HNF-N-3251.

Three boreholes and nine test pits were drilled/excavated within the 200 Areas on the Hanford
Site. Borehole B8826 was located within the 216-A-29 Ditch east of the 214-AP tank farm in
the 200 East Area (Figure 2-1). Test pits AD-1 through AD-3 were completed at the 216-A-29
Ditch in FY 2002 and details are provided in BHI-01651. Borehole B8827 and test pits BT-1
and BT-2A are within the 216-B-63 Trench, located east of the B Tank Farm in the 200 East
Area (Figure 2-2). Borehole B8828 (299-W26-14) is adjacent to the 216-S-10 Ditch, and test
pits SD-1, SD-2, and SD-3 are within the 216-8-10 Ditch located south of the 233-8 Building in
the 200 West Area (Figure 2-3). An additional test pit (SD-3) was excavated within the
216-S-10 Ditch at the original location of the planned borehole B8828 to gather characterization
data below the waste site. The borehole was moved adjacent to the ditch to allow it to be
completed as a RCRA groundwater monitoring well and was approved by the Washington State
Department of Ecology. Borehole B8828 was completed as a monitoring well to support RCRA
monitoring needs. Test pits SP-1, SP-2, SP-3, and SP-4 are within the 216-5S-10 Pond

(Figure 2-3). Borehole B8817 was completed adjacent to the 216-S-10 Pond in FY 1999 and
details are provided in PNNL-13198.

2.1 TEST PIT EXCAVATION

The test pit activities commenced on November 11, 2002, and were completed on November 21,
2002. The excavation of each individual test pit was initiated and completed on the same day.
Test pit summary sheets are provided in Appendix A. The test pit locations were prepared by
removing 0.3 to 0.6 m (1 to 2 ft) of topsoil from the site. The topsoil was pushed to one end of
the site and stockpiled using a front-end loader. The prepared soil surface then was surveyed for
radiological contamination. Test pits were excavated using a track-mounted excavator with a
3.2 m (3.5-yd) bucket. All soils removed from the excavations were placed on plastic sheeting
along the sides of the excavation. Soil was segregated into clean and contaminated piles based
on visual observations {e.g., vegetation, clays/silts indicating the bottom of the waste site) and
radiological contaminant levels detected with field-screening instruments. Soils from the
original waste site bottoms and below were considered contaminated. The test pit samples were
collected directly from the track-hoe bucket using stainless-steel sampling equipment. At the
completion of the soil sampling activity, the plastic sheeting and soil were placed back into the
test pits in the reverse order from which they were excavated (i.e., materials excavated last were
placed back in the test pit first). The front-end toader then was used to backfill the site with
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topsoil and/or gravel. Construction information for each test pit is summarized in Table 2-1.
Test pit BT-1 was limited to a depth of 5.5 m (18 ft) below ground surface (bgs) rather than the
planned depth of 7.6 m (25 ft) bgs due to excessive cave-in.

The test pits were excavated and backfilled in a manner that minimized the generation of dust
and in accordance with FH Bluesheeted Procedure BHI-EE-01, Environmental Investigations
Procedures, Procedure 5.2, “Test Pit Excavation in Contaminated Areas.” Raw water from the
Columbia River at the 200 Area was sprayed over the site before and during the activity for dust
control. The excavator, water truck, and sampling personnel were placed upwind from the
excavation to lessen the potential of airborne contaminants once the digging began.

The excavator and bucket were decontaminated with raw water before their initial use. The arm
of the excavator and bucket were subsequently decontaminated with raw water after the
completion of each of the test pits. Decontamination was performed after the excavation was
backfilled, but before placing clean soil over the site.

Two 208 L (55-gal) drums of investigation-derived waste were generated during these activities.
The waste consisted of sampling equipment, paper, foil, and other miscellaneous trash.
Investigation-derived waste generated during the activity is summarized in Table 2-2.

2.2  TEST PIT SAMPLING

Soil samples were collected for chemical and radiological analysis at each test pit. All samples
collected and controlled were in accordance with CP-GPP-EE-01-4.0, “Soil and Sediment
Sampling” and CP-GPP-EE-01-3.1, “Sample Packaging and Shipping.” The test pit samples
were collected directly from the excavator bucket using stainless-steel sampling equipment.

A total of 66 samples were collected from the nine test pits, including 12 quality
assurance/quality control samples.

Samples were collected relative to two measuring points (i.c., ground surface and depth below
the bottom of the waste site) as identified in DOE-RL-99-44. The test pits were sampled to a
maximum depth of 7.6 m (25 ft). Sample intervals, sample numbers, and analytes for each of the
test pits are listed in Table 2-3. Lionville Laboratory of Lionville, Pennsylvania, and Eberline
Services of Richmond, California, were the primary chemical and radiological laboratories,
respectively. Split samples were submitted to the Waste Sampling and Characterization Facility
and Severn Trent Laboratory of Richland, Washington, and St. Louis, Missouri, for analysis.

Samples were analyzed for volatile organic compounds (VOC), semi-volatile organic
compounds (SVOC) (including polychlorinated biphenyls [PCB]), inorganics (metals}, total
petroleum hydrocarbons, anions, and radionuclides. The ditch bottom samples from each of the
test pits also were analyzed for an expanded list of compounds to satisfy waste designation
requirements that were identified as part of BHI-01575.
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2.3 BOREHOLE DRILLING AND
DECOMMISSIONING

2.3.1 216-A-29 Ditch

Drilling of borehole B8826 commenced April 7, 2003, and was completed April 23, 2003. The
well was drilled to a total depth (TD) of 83.2 m (273.0 ft) bgs. The borehole summary
information is presented in Table 2-4. Soil sampling and borehole geophysical logging
associated with the drilling of this well are described in Sections 2.4 and 2.8, respectively.

Cable-tool drilling methods were used for the construction of borehole B8826. A 21.0 cm
(8.25 in). outer diameter drive barrel was used for interval 0 — 15.8 m (0 — 52 ft) bgs, a 16.9 cm
(6.625 in.) outer diameter drive barrel for interval 15.8 — 79.9 m (52 - 262 ft) bgs, and a 14 cm
(5.5 in.) outer diameter drive barrel for interval 79.9 — 83.2 m (262 — 273 ft) bgs were used to
advance the borehole to TD. No water was added to aid in the drilling process. Threaded
carbon-steel temporary casing was used during the drilling of borehole B8826. Multiple
temporary casing strings were used to minimize the potential of downhole cross-contamination.
The temporary casings were removed from the well during borehole decommissioning activities.
The outside diameters of the casing strings were 27.3 cm (10.75 in.) from 0 — 15.8 m (0 — 52 f)
bgs, 22.2 cm (8.75 int.) from 15.8 — 79.9 m (52 — 262 ft) bgs, and 17.1 cm (6.75 in.) from 79.9 —
83.2 m (262 — 273 ft) bgs.

After drilling the borehole was decommissioned to prevent the borehole from becoming a
preferential pathway for water to percolate into the subsurface. Granular bentonite was placed in
the borehole and the temporary casing pulled back leaving only bentonite in the ground. Caution
was taken to maintain an overlap between the silica sand, granular bentonite, and the cement
grout with respect to the temporary casing to prevent formation material from collapsing in the
borehole and causing gaps in the annular seal. Granular bentonite was measured periodically
with a weighted tape to monitor advancement and ensure reliability of the decommissioning. A
cement grout seal was placed at the surface.

A layer of perched water was encountered in the borehole during drilling from approximately
78.6 to 78.9 m (258 to 259 ft) bgs overlying a massive silt/clay layer. To seal the perched water
area including the silt/clay layer, cement grout consisting of Portland cement mixed with
approximately 4 to 5 percent bentonite quick-gel powder by weight, in accordance with

WAC 173-160, was placed on top of a 0.6 m (2-ft) filter pack of 10-20 mesh silica sand 82.6 to
82.0 m (271 to 269 ft) bgs. This grout layer extended from 82.0 to 76.2 m (269 to 250 ft) bgs.
Once the perched water layer had been sealed, granular bentonite was placed from the top of the
cement to 15 cm (0.5 ft) bgs. A grout seal then was placed from 15 cm (0.5 ft) bgs to ground
surface, and consisted of Portland cement mixed with approximately 5 percent bentonite
quick-gel powder by weight, in accordance with WAC 173-160.

A cement cap with a brass marker showing the borehole number and decommissioning date mark

the location of this borehole. Investigation-derived waste generated during the drilling activities
is summarized in Table 2-2. An as-built of the borehole is shown in Figure 2-4.
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The well summary sheets are provided in Appendix A and the decommissioning information is
provided in Appendix B.

2.3.2 216-B-63 Trench

Drilling of borchole B8827 commenced March 24, 2003, and was completed March 26, 2003.
The well was drilled to a TD of 31.4 m (103.0 f) bgs. The borehole summary information is
presented in Table 2-4. Borehole soil sampling and geophysical logging associated with the
drilling of this well are described in Sections 2.4 and 2.8, respectively.

The cable-tool drilling method using an 22.2 ¢m (8.75-in). outer diameter drive barrel was used
to advance the borehole to TD. No water was added to aid in the drilling process. Threaded
carbon-steel temporary casing was used during the drilling of borehole B8827. Only one casing
string was used during the drilling of this borehole. The temporary casing was removed from the
well during borehole decommissioning activities. The outside diameter of the casing string was
27.3 em (10.75 in.) from 0-- 31.4 m (0 — 103 ft) bgs..

After drilling the borehole was decommissioned to prevent the borehole from becoming a
preferential pathway for water to percolate into the subsurface. Granular bentonite was placed in
the borehole and the temporary casing pulled back leaving only bentonite in the ground. Caution
was taken to maintain an overlap between the granular bentonite and the temporary casing to
prevent formation material from collapsing in the borehole and causing gaps in the annular seal.
Granular bentonite was measured periodically with a weighted tape to monitor advancement and
ensure reliability of the decommissioning. A cement grout seal was placed at the surface.

Granular bentonite was placed from TD to 0.6 m (2 ft) bgs. A grout seal then was placed from
0.6 m (2 ft) bgs to ground surface, and consisted of Portland cement mixed with approximately
S percent bentonite quick-gel powder by weight, in accordance with WAC 173-160.

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

The well summary sheets are provided in Appendix A and the decommissioning information is
provided in Appendix B.
2.3.3 216-S-10 Ditch

Drilling of well 299-W26-14 (B8828) commenced March 6, 2003, and was completed April 25,
2003. The well was drilled to a TD of 81.4 m (267.0 ft) bgs. Borehole soil sampling and
geophysical logging associated with the drilling of this well are described in Sections 2.4 and
2.8, respectively.

Cable-tool drilling methods were used for the construction of borechole B8828. A 21.9 cm
(8.625 in). outer diameter drive barrel was used for interval 0 —43.6 m (0 - 143 fi) bgs, and a
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19.4 ¢m (7.625 in.) outer diameter drive barrel for interval 43.6 — 81.4 m (143 — 267 ft) bgs were
used to advance the borehole to TD. Approximately 3.8 liters (1 gallon) of potable water was
added at 25.3 m (83 ft) bgs to aid in the drilling process. Threaded carbon-steel temporary
casings were used during the drilling of borehole B8828. Multiple casing strings were used to
minimize the potential of downhole cross-contamination. The temporary casings were removed
from the well during well completion activities. The outside diameters of the casing strings were
27.3em (10.75 in.) from 0-43.6 m (0 — 143 ft) bgs, and 21.9 cm (8.625 in.) from 43.6 - 81.4 m
(143 — 267 ft) bgs.

Investigation-derived waste generated during the drilling activities is summarized in Table 2-2.
An as-built of the well is shown in Figure 2-6.

The well summary sheets are provided in Appendix A and the completion activities associated
with this well are presented in Section 4.0.

2.4 BOREHOLE SOIL SAMPLING AND
ANALYSIS

Soil samples were collected from the boreholes and submitted to contracted laboratories for
chemical and radiological analysis and determination of physical properties. All soil samples
were collected in accordance with CP-GPP-EE-01-4.0 and CP-GPP-EE-01-3.1. Split-spoon
sampling was the primary sampling method used for borehole sample collection. A total of
33 samples were collected from the boreholes, including quality assurance/quality control and
physical property samples.

Samples were collected relative to two measuring points (i.e., ground surface and depth below
the bottom of the waste site) as identified in DOE-RL-99-44. Sample numbers, depths, and
analyses are listed in Tables 2-5 through 2-7. Samples were collected according to the sample
strategy identified in DOE-RL-99-44. Lionville Laboratory of Lionville, Pennsylvania, and
Eberline Services of Richmond, California, were the primary chemical and radiological
laboratories, respectively. Split samples were submitted to the Waste Sampling and
Characterization Facility and Severn Trent Laboratory of Richland, Washington, and St. Louis,
Missouri, for analysis. Maxim Technologies of St. Louis, Missouri, performed physical
properties analyses.

Samples were analyzed for VOCs, SVOCs (including PCBs), inorganics (metals), total
petroleum hydrocarbons, anions, and radionuclides. The ditch bottom samples from the
boreholes also were analyzed for an expanded list of compounds to satisfy waste designation
requirements that were identified as part of BHI-01575.

2.5  FIELD SCREENING MEASUREMENTS

Before being placed in a sample jar, soil samples were screened in the field for alpha and
beta-gamma radioactivity to assist in selecting sample points, support worker health and safety,
and for shipping information. A radiation control technician using an E-600 ratemeter with an
SHP380-A/B scintillation probe and a dose meter performed radiological screening.
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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. Drill cuttings and samples also were screened for volatile organics
using an organic vapor monitor hand-held vapor analyzer equipped with an 11.7 ev
photoionization detector probe.

2.6 AIR MONITORING

Air sampling for the test pit activities was conducted in accordance with CCN 094038 to venify
that contamination did not migrate from the waste site. Three near-facility stations (N972, N973,
and N976) were used during the characterization at the 216-B-63 Trench. Two near-facility
stations (N442 and N963) and one ambient air monitoring stations (#11) maintained by PNNL
were used during the characterization at the 216-S-10 Ditch and Pond. Data from the near-field
sampling station and the PNNL environmental surveillance stations are included as part of the
annual environmental monitoring reports for the Hanford Site.

Air monitoring for drilling activities 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. The Washington State Department of Health was notified before
the initiation of drilling activities, as required in WDOH 2001.

27 BOREHOLE GEOLOGICAL LOGGING

A field geologist logged drill cuttings to describe the subsurface soils, identify changes in
lithology, support sample collection locations, and provide detailed information for correlation
with geophysicai logging and analytical results. The borehole geologic log is provided in
Appendix A. A summary of the geologic information is provided in Section 3.0.

2.8 BOREHOLE GEOPHYSIC LOGGING

Geophysical logging in all three boreholes (B8826, B8827, and B8828) was performed using
spectral gamma and neutron-moisture detection methods.

Spectral gamma and neutron moisture logging was performed in each casing string during
drilling. Logging was performed after each string of casing was installed to ensure that logging
data were collected through a single-casing thickness. Log plots of man-made and naturally
occurring radionuclides, as well as total gamma activity and moisture, were derived from the
data. A detailed report of spectral gamma and neutron moisture logging operations is provided
in Appendix D. The report includes a summary of the calibration requirements, data processing,
and log results. A summary of the results is presented in Section 3.0. '
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2.9 OTHER ACTIVITIES

Quality ‘Assurance surveillance was performed on excavation and sampling of test pits at 216-S-
10, Drilling of CERCLA characterization boring and construction of RCRA groundwater
monitoring well at 216-S-10, completion and acceptance of groundwater monitoring well at 216-
$-10. Excavation, drilling, sampling, documentation, cross contamination prevention, waste
handling, driller qualification, and final acceptance of well construction were examined and
found satisfactory.

Surface geophysical surveys were conducted at all sample locations before excavation using
ground-penetrating radar. The surveys were performed to verify the location of waste sites and
identify potential underground hazards.

The borehole and test pit location was surveyed in accordance with FH Bluesheeted Procedure,
BHI-EE-01, Procedure 1.6, Survey Requirements and Technigues. Coordinates were recorded
using the North American Vertical Datum of 1988 (NAVD88) and the Washington State Plane
(South Zone) North American Datum of 1983 (NAD83) with the 1991 adjustment for horizontal
coordinates. Survey data are presented in Tables 2-1 and 2-4.
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Figure 2-1. Location of the 216-A-29 Ditch Borehole and Test Pit Locations.
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Figure 2-2. Location of the 216-B-63 Trench Borehole and Test Pit Locations.
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Figure 2-3. Location of the 216-S-10 Ditch Borchole and Test Pit Locations.

Cooper Ave
Camden Ave

SCALE 1:5000 207-S

T ey = |
200 WEST

0 50 100 150 meters 3
N \& U 10th Street

216-8-16 Ditch

O W26-10

Pond SP-1, ‘: d £ UPR-200-W-34 X Test Pit
op o %1)?\-(13-1 1 ®  Shallow (0-3 FT) Test Pit
o g g W26-9 /A Other GW Monitoring Well
Wae-7 ¥ SP-3 f: - er onitoring We
i ]
SP-4 O] RCRA GW Monitoring Weil
£\ 699-32-77
216-S-10 @ Borehole / RCRA Groundwater
Pond Monitoring Well

G:\Mops\072803A DWG

2-10



Poppent Firm WL Propd bim eslLLE TP

WMP-17755 REV O

Figure 2-4, As-Built Drawing of Borchole BEE26.
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Figure 2-5. As-Built Drawing of Borehole BE827.

AS-EUILT WELL CONSTRUCTION AND COMPLETION SUMMARY

4T & - Berehols drilled Sapih

0- 183 fi - 18.78-n. Caibla Tool Tama.
CE V034" cag

Draming By, JE&

Apvmion Dute: QidAgrll
Prist Dot

Plagrei Foarn AL LE e P WL LE G

Crilirg e VERLL TEREORART
[TEEEe Cobls Tewl [T ELE] GrabiBpdi §poes FAMEBER.  EERIT T WHILL MO e Ao
[wrilling A el
Fhind il HE o L] ewedratas W Ml deinliieera
[ W
— P — oy . Crormmmies F Hot docormesisd
‘Trilmy oy S
Coarpavy s Bai o Erhit, W Tl © Sy Repblalim
[ [t Elardinan
5 i fabla=al Compied  Iwidaril |r-un-.|u-nl-
Depis 1o Wailer  Boe last page Ewvaiion of Aefessnce Point:
' ol Rebarsnom ol ADVE
D Caomyiie Log e g
Depth ol Swface Geat IR
Irﬂﬂiﬂﬂ&ﬂmnﬂ
il Cazing Scrvas
030 | Dol Pad G-2n
N1 mighly sty Sasd (mES 10, ¥5-inih Boie
Crera i@ Jaimaonm
aHeC T Burisi
A0~ 11 A e B LY
- 18 F ek Bty e Bamd gl
16+ 1 A iy il 05
21 prassily B g5
- 118 | whghily uiny graew Bavd |migh
198 - W R B 5]
2-103R
18 TEbrash. hanim
Beionin
Crmbimi




Frgesd s W8 ILHA Froml P el G

WMP-17755 REV 0

Figure 2-6. As-Built Drawing of Borehole BEE2E.
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Table 2-2. Summary of Investigation-Derived Waste Generated During the

200-CS-1 Remedial Investigation (3 sheets)

Package Number | Package Date Source ID Dep(tfl: :)ngtst;rval Waste Description
CS1-03-063 04/07/03 B8826 0-9 Soil, Vadose
CS1-03-064 04/07/03 B8826 9-18 Soil, Vadose
CS1-03-065 04/07/03 B8826 18-24.5 Soil, Vadose
CS1-03-066 04/07/03 B8826 N/A MSW from Sampling Activity
CS1-03-067 04/08/03 B8826 24.5-32.5 Soil, Vadose
CS1-03-068 04/08/03 B8826 32.5-38 Soil, Vadose
CS1-03-069 04/08/03 B8826 3845 Soil, Vadose
C51-03-070 04/08/03 B8826 45-52.5 Seil, Vadose
CS1-03-071 04/09/03 B8826 52.5-63 Soil, Vadose
CS81-03-072 04/09/03 B8826 63-72 Soil, Vadose
CS81-03-073 04/09/03 B83826 72-80 Soil, Vadose
C51-03-074 04/09/03 Bg826 80-90 Soil, Vadose
CS1-03-075 04/09/03 B8826 90-96 Seil, Vadose
CS$1-03-076 04/10/03 B8826 96-106 Soil, Vadose
CS1-03-077 04/10/03 BE8826 106-117 Soil, Vadose
CS1-03-078 04/10/03 B8826 117-127 Soil, Vadose
CS1-03-079 04/10/03 B8826 127-135 Soil, Vadose
CS81-03-080 04/10/03 B8826 135-143 Soil, Vadose
CS1-03-081 04/10/03 B8826 143-147 Soil, Vadose
C81-03-082 04/11/03 B8826 147-157 Soil, Vadose
CS1-03-083 04/11/03 B8B26 157-167 Soil, Vadose
CS1i-03-084 04/11/03 B8826 163-173 Soil, Vadose
CS1-03-085 04/11/03 B8826 173-181.5 Soil, Vadose
CS1-03-086 04/11/03 B3826 181.5-190 Soil, Vadose
CS1-03-087 04/14/03 B8826 190-200 Soil, Vadose
CS1-03-088 04/14/03 B8826 200-210 Seil, Vadose
CS1-03-089 04/14/03 B8826 210-221 Soil, Vadose
CS1-03-090 04/15/03 Bg826 221-231 Soil, Vadose
CS1-03-091 04/15/03 B8826 231-24] Soil, Vadose
CS1-03-092 04/15/03 B8826 241-250 Soil, Vadose
CS1-03-093 04/15/03 B8826 250-262.5 Soil, Vadose
C81-03-094 04/17/03 B8826 262.5-273 Soil, Vadose
CS1-02-001 11/12/02 BT-1, BT-2A N/A MSW from Test Pit Activity
CS1-03-043 03/24/03 B8827 0-10 Soil, Vadose
CS1-03-044 03/24/03 B8827 10-17.5 Soil, Vadose
CS1-03-045 03/24/03 B8g827 17.5-25.5 Soil, Vadose
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Table 2-2. Summary of Investigation-Derived Waste Generated During the
200-CS-1 Remedial Investigation (3 sheets)

Package Number | Package Date Source ID DEP(t:.: ::;tse)rval Waste Description
CS1-03-046 03/24/03 B8&27 25.5-31 Soil, Vadose
CS51-03-047 03/25/03 B88&27 31-33 Soil, Vadose
CS81-03-048 03/25/03 B8827 3342 Soil, Vadose
CS1-03-049 03/25/03 B8827 42-48.5 Soil, Vadose
C81-03-050 03/25/03 B8827 48.5-55.5 Soil, Vadose
C81-03-051 03/25/03 B8827 55.5-61 Seil, Vadose
CS1-03-052 03/25/03 B8827 61-68 Soil, Vadose
CS1-03-053 03/25/03 B&&27 68-75 Soil, Vadose
CS1-03-054 03/25/03 Bg&827 75-80 Soil, Vadose
CS81-03-055 03/25/03 B8827 80-87 Soil, Vadose
C51-03-056 03/25/03 B8§827 87-93 Soil, Vadose
CS51-03-057 03/25/03 B88§27 93-98 Soil, Vadose
C51-03-058 03/25/03 B8827 98-103 Soil, Vadose
CS1-02-002 N/A SP-1 to SP-4, N/A MSW from Test Pit Activity
SD-1 to SD-3
CS1-03-004 04/23/03 B88§28 N/A MSW (Paper, Plastic, Rubber,
Cloth)
CS1-03-001 03/06/03 B8828 0-8 Soil, Vadose
CS81-03-002 03/07/03 B8828 8-14 Soil, Vadose
CS1-03-003 03/07/03 B8828 14-22 Soil, Vadose
CS1-03-006 03/07/03 B8828 22-28 Soil, Vadose
C81-03-005 03/07/03 B8828 28-33 Soil, Vadose
CS1-03-008 03/07/03 B8828 33-36 Soil, Vadose
C81-03-007 03/07/03 B&828 36-43 Soil, Vadose
CS1-03-012 03/10/03 B88§28 43-50 Soil, Vadose
C51-03-010 03/10/03 B8g828 50-57 Soil, Vadose
CS81-03-009 03/10/03 B8828 57-63 Soil, Vadose
S81-03-011 03/10/03 B&B828 63-71 Soil, Vadose
CS81-03-013 03/11/03 B8828 71-75 Soil, Vadose
C81-03-014 03/11/03 B&828 75-81 Soil, Vadose
CS1-03-016 03/11/03 BE&828 81-87 Soil, Vadose
CS1-03-017 03/11/03 B8828 87-90 Soil, Vadose
C351-03-018 03/11/03 B8828 90-94 Soil, Vadose
CS1-03-019 03/11/03 B8828 94-98 Soil, Vadose
CS81-03-020 03/11/03 B8828 08-102 Soil, Vadose
CS1-03-021 03/11/03 B8828 102-106 Soil, Vadose
CS1-03-022 03/11/03 B8828 106-108 Soil, Vadose
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Table 2-2, Summary of Investigation-Derived Waste Generated During the

200-CS-1 Remedial Investigation (3 sheets)

Package Number | Package Date Source ID Dep (t:: Lngtse)rval Waste Description
CS1-03-023 03/11/03 B8&28 108-113 Soil, Vadose
CS1-03-024 03/11/03 B8828 113-114 Soil, Vadose
C81-03-025 03/11/03 B8828 114-118 Soil, Vadose
CS1-03-026 03/12/03 B88§28 118-122 Soil, Vadose
CS81-03-027 03/12/03 B8828 122-126 Soil, Vadose
CS81-03-028 03/12/03 B8828 126-130 Soil, Vadose
CS51-03-029 03/12/03 B38828 130-135 Seil, Vadose
C51-03-030 03/12/03 B8828 135-142 Soil, Vadose
C51-03-031 03/14/03 B8828 142-154 Soil, Vadose
CS1-03-032 03/14/03 B8828 154-165 Soil, Vadose
CS1-03-033 03/17/03 B8828 165-175 Soil, Vadose
CS1-03-034 03/17/03 B8828 175-183 Soil, Vadose
CS1-03-035 03/17/03 B8§828 183-195 Soil, Vadose
CS1-03-036 03/17/03 B3828 195-204 Soil, Vadose
CS51-03-037 03/18/03 B8828 204-213 Soil, Vadose
CS1-03-038 03/18/03 B8328 213.222 Soil, Vadose
CS§1-03-039 03/19/03 B8828 222-233 Soil, Vadose
CS1-03-040 03/19/03 B8828 233-243 Soil, Vadose
C81-03-041 03/19/03 B8828 243-256 Soil, Vadose
CS1-03-042 03/20/03 B8828 256-267 Soil, Vadose
CS1-03-062 04/23/03 B8828 N/A Soils, Saturated, Well
Development Slurries

bgs = below ground surface.

ID = identification.

N/A = not applicable.

MSW = miscellaneous solid waste.
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Table 2-3. Fiscal Year 2003 Test Pit Soil Samples. (3 sheets)

Sample Interval

Top Bottom | Location NI:rE:JSer S a]l)::e d Analysis Performed
(m [ft] bgs) | (m [{t] bgs)
216-B-63 Trench
2.1[7.0] 24[8.0] BT-1 B15XM2 [11/12/02 |Rad, VOC, SVOC, PCB, anions, metals
2.9[9.5] 3.2[10.5] |BT-1 B15XK9 |11/12/02 |Rad, VOC, SVOC, PCB, anions, metals
3.7[12.0] |4.0[13.0] |BT-1 BI5XLO [11/12/02 |Rad, VOC, SVOC, PCB, anions, metals
44[14.5] [4.7[15.5] |BT-1 BISXL1 [11/12/02 |Rad, VOC, SVQC, PCB, anions, metals
52[17.0] |5.5[18.0] [BT-1 B15X1L2 (11/12/02 |[Rad, VOC, SVOC, PCB, anions, metals
1.8 [6.0] 2.1[7.0] BT-2A BIsXM1 }11/11/02 |Rad, VOC, SVQC, PCB, anions, metals
26[8.5] [29[9.5] |BT-2A  |B15XJ7 |11/11/02 |Rad, VOC, SVOC, PCB, anions, metals
34[11.0] (3.7[12.0] |BT-2A B15XJ8 11/11/02 |Rad, VOC, SVOC, PCB, anions, metals
4.1[13.5] |4.4[145] |[BT-2A B15X19 11/11/02 | Rad, VOC, SVOC, PCB, anions, metals
4.9 [16.0] 52[17.0] |[BT-2A BISXKO [11/11/02 [Rad, VOC, SVOC, PCB, anions, metals
6.1[20.0] [64[21.0] |BT-2A BI15XK1 !11/11/02 |Rad, VOC, SVOC, PCB, anions, metals
73[24.0] |7.6[250] |[BT-2A  |BISXK2 [11/11/02 |Rad, VOC, SVOC, PCB, anions, metals
216-5-10 Ditch
1.8 [6.0] 2.11{7.0] SD-1 B15Y84 11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
2.6 [8.5] 2.9 [9.5] SD-1 B15YB6 |11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
3.4([11.0] {3.7[t2.0] |SD-1 BI5SYB7 [11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
4.1[13.5] (4.4[14.5] |[SD-1 BISYBS [11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
49[16.6] 152][17.0] {SD-1 B15YBS 1[11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
0.0 [0.0] 0.571.5] SD-2 B15Y85 11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
0.5[1.5] 0.9 [3.0] SD-2 B15YBO (11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
0.9 [3.0] 1.2 {4.0] SD-3 B160N2 111/21/02 |Rad, VOC, SVOC, PCB, anions, metals
1.7 [5.5] 2.0 [6.5] SD-3 BI5YB1 ]11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
2.4 [8.0] 2.719.0] SD-3 BI5YB2 [11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
3.2[10.5] [3.5]1L5] |SD-3 BI5BY3 |11/21/02 |Rad, VOC, SVOC, PCB, anions, metals
4.0[13.0] ]43[14.0] [SD-3 BI15YB4 }11/21/02 |Rad, VOC, SVQC, PCB, anions, metals
216-S-10 Pond
2.1[7.0] 2.4 {8.0] Sp-1 BISYL7 |11/14/02 |Rad, VOC, SVGC, PCB, anions, metals
2.919.5] 3.2{10.5] |SP-1 B15YJ5 11/14/02 |Rad, VOC, SVOC, PCB, anions, metals
3.7 [12.0] 40[13.0] |SP-1 B15YJ6 11/14/02 |Rad, VOC, SVOC, PCB, anions, metals
44145] |4770155] |sp-1 BISYJ7 |[11/14/02 |Rad, VOC, SVOC, PCB, anions, metals
52[17.0] |[5.5118.0] |SP-] Bi5YJ8 11/14/02 |Rad, VOC, SVOC, PCB, anions, metals
6.1[20.0] |[6.4{21.0] |SP-1 B15YJ9 11/14/62  |Rad, VOC, SVOC, PCB, anions, metals
7.3{240] |7.6[25.0] (SP-1 B15YKO [11/14/02 |Rad, VOC, SVOC, PCB, anions, metals
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Table 2-3. Fiscal Year 2003 Test Pit Soil Samples. (3 sheets)

Sample Interval . HEIS Date .

Top Bottom | Location Number | Sampled Analysis Performed
(m [ft] bgs) | (m [£t] bgs)
20[65] |23[75] |sP2 BISYLS |11/15/02 |Rad, VOC, SVOC, PCB, anions, metals
27[9.0] |3.0[100] |SP-2 BISYK7 |11/15/02 |Rad, VOC, SVOC, PCB, anions, metals
35[115] |3.8[12.5] |sP2 BISYKS |11/15/02 |Rad, VOC, SVOC, PCB, anions, metals
4.3[14.0] {4.6[150] |SP-2 BI5YK9 |11/15/02 |Rad, YOC, SVOC, PCB, anions, metals
50[165] |5.3[17.5] |SP-2 BISYLO |11/15/02 |Rad, VOC, SVOC, PCB, anions, metals
61(200] |64[21.0] |SP-2 BISYLl |11/15/02 |Rad, VOC, SVOC, PCB, anions, metals
73[240] |7.6[250] |SP-2 B15YL2 |11/15/02 |Rad, VOC, SVOC, PCB, anions, metals
18[60] |21[7.0] |SP3 BISYP9 |11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
26[85] |29[95] |sP3 B15YM1 |11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
34[110] |3.7[120] |SP-3 BISYM2 |11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
a1[135] |44[145] |SP-3 BISYM3 |11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
49(16.0] |52[17.0] |SP-3 B1SYM4 |11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
6.1 [20.0] |6.4[21.0] |[SP-3 B15YMS |[11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
73[240) |7.6[(250] |SP-3 BISYM6 |11/18/02 |Rad, VOC, SVOC, PCB, anions, metals
12[40] [1.5[50] |SP4 BISYRO |11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
20[65] |23[75] |sp4 BISYN3 |11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
28[9.0] |3.1{10.0] |SP-4 BISYN4 |11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
35(115] |3.8[12.5] |sP-4 BISYNS |11/720/02 |Rad, VOC, SVOC, PCB, anions, metals
43[140] |46[150] |SP4 BISYN6 |11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
6.1[200] |64[21.0] |SP-4 BISYN7 |11/20/02 |Rad, VOC, SVOC, PCB, anions, metals
7.3[24.01 |7.6[25.0]) [SP-4 B15YN8 111/20/02 [Rad, VOC, SVOC, PCB, anions, metals
Duplicate Samples
290951 |320105] [BT-1 [BIsMX3 |10y [Lied o BISRKS;Rad, VOG, SVOG PEE,
26(85] |29(95] |sD-1 BISYFS |11/21/02 ':r‘lf:n? ‘:}if:f:%; Rad, VOC, SVOC, PCB,
29(9.5] 321105 |sp-1 BISYL3 |11/14/02 ;rr‘lfjnt: mfa’]{: 5; Rad, VOC, SVOC, PCB,
Equipment Blanks

N/A N/A  |BT-2 BISXLT |11/11/02 ngs‘;g} SXM2; VOC, SVOC, anions, metals,

N/A NA  |SD-1 BISYF6  |11/20/02 Efifs';’lfﬁ asfg?t:; VOC, SVOC, anions, metals,

N/A NA |SP2 BISYLS |11/14/02 ;ggs‘:l:; ij:;: VOC, SVOC, anions, metals,
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Table 2-3. Fiscal Year 2003 Test Pit Soil Samples. (3 sheets)

Sample Interval
Location HEIS Date Analysis Perfi d
Top Bottom Number | Sampled nalysts Tertorme
{m [ft] bgs) | (m [ft] bgs)
Trip Blanks
N/A N/A BT-2 B15XL8 ([11/12/02 |Tied to samples collected on 11/12/02; VOC
N/A N/A SD-1 B15YF7 11/21/02 | Tied to samples collected on 11/21/02; VOC
SP-1 B15YL6 (131/14/02 |Tied to samples collected on 11/14/02; VOC
Split Sample
2909.5] 321105 |BT-1 BISMX4 |11/12/02 |1ied to BISXKS; Rad, VOC, SVOC, PCB,
anions, metals
26851 [29[9.5]1 |sp-1 BISYFo |[11/21/02 |Tied o BISYB6; Rad, VOC, SVOC, PCB,
anions, metals
29[95] |32{105] |sp-1 BISYL4 |11/14/07 |Tied to BISYIS; Rad, VOC, SVOC, PCB,
anions, metals
bgs = below ground surface.
HEIS = Hanford Environmental Information System.
N/A = not applicable.
PCB = polychlorinated biphenyl.
Rad = radionuclides.
SVOC = semi-volatile organic compound.
VOC = volatile organic compound.
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Summary of Drilling Activities.

Site Name and Borehole/

216-A-29 Ditch

216-B-63 Trench

216-S-10 Ditch
(299-W26-14/

Well Number (B8826) (B8827) B8828)
Drilling start date 4/07/03 3/24/03 3/06/03
Drilling end date 4/23/03 3/26/03 4/25/03
Total depth of borehole, bgs 83.2 m (273 fi) 314m (103 ft) 81.4 m (267 fi)
. 824 m(270.2ft) on 66.8 m (223 ft) on
Static water level, bgs /1703 N/A 4/23/03

Washington Coordinate System of 1983,
south zone (1991)

N: 135868.116 m

E: 575798541 m

N: 137224.325m

E: 574118.804 m

N: 13353921 m

E: 566682.69 m

Elevation of brass cap (NAVDS8) 204.772 m 197.340 m 205430 m
Decommission/well completion date 4/23/03 3/26/03 4/25/03
Number of investigation-derived waste 12 16 42

packages generated

NAVDSS, 1988, North American Vertical Datum of 1988, National Geodetic Survey, Federal Geodetic
Conitrol Committee, Sitver Springs, Maryland.

bgs = below ground surface.
N/A = not applicable.
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Table 2-5. Borehole B8826 Soil and Quality Control Samples.

Sample Interval
HEIS Date
Top Bottom Number | Sampled Analyses Performed
(m [ft] bgs) (m [ft] bgs)
Soil Physical Property Samples
5.9[19.5] 6.7 [22.0] Bl6HBY | 4/8/03 lc\ldoxs_ture content, particle size distribution, bulk
ensity
457 [150.0] 46.5 [152.5] B16HCO 4/10/03 Moxgture content, particle size distribution, butk
density
Chemical and Radiological Samples
1.2 [4.0] 1.8 [6.0] B16NF7 4/7/03 Rad, VOC, SVOC, PCB, anions, metals
2.0[6.5] 2.6 [8.5] B16546 4/7/03 Rad, VOC, SVOC, PCB, anions, metais
2.7 {9.0] 3.4 [11.0] B16548 4/7/03 Rad, VOC, SVOC, PCB, anions, metals
3.7[12.0] 4.3 [14.0] B16549 4/7/03 Rad, VOC, SVOC, PCB, anions, metals
4.4 (14.5] 5.0 [16.5] B16550 4/7/03 Rad, VOC, SVOC, PCB, anions, metals
5.9[19.5) 6.6 [21.5] B16551 4/8/03 Rad, VOC, SVOC, PCB, anions, metals
7.5 [24.5] 8.1[26.5)] B16552 4/8/03 Rad, VOC, SVOC, PCB, anions, metals
15.2[50.0] 15.8 [52.0] B16553 4/8/03 Rad, VOC, SVOC, PCB, anions, metals
30.5[100.0] 31.1[102.0] B16555 4/9/03 Rad, VOC, SVOC, PCB, anions, metals
45.7 [150.0] 46.3 [152.0] B16FV4 4/10/03 Rad, VOC, SVQOC, PCB, anions, metals
60.9 [200.0] 61.6 [202,0] B16FVS 4/14/03 Rad, VOC, SVOC, PCB, anions, metals
79.2 [260.0] 79.9 {262.0] B16FVe 4/15/03 Rad, VOC, SVOC, PCB, anions, metals
82.31270.0] 829[272.0] | B16FV7 4/17/03 Rad, VOC, SVOC, PCB, anions, metals
Duplicate Sample
2.0[6.5] 2.6 [8.5] Bi6s47 | 4/7/03 | liedto B16346; Rad, VOC, SVOC, PCB,
anions, metals
Split Sample
2.79.0] 34[110] | BI6NF6 | 4/7/03 | Fiedto B16348; Rad, VOC, SVOC, PCB,
anions, metals
Equipment Blank
N/A N/A B16HCS 3/24/03 Tied to B16NF7; VOC, SVOC, anions, metals,
gross alpha/beta
Trip Blank
N/A N/A B16HCS [ 4/7/03 Tied to samples collected on 4/7/03; VOC
bgs = below ground surface.
HEIS = Hanford Environmental Information System.
N/A = notapplicable.
PCB = polychlorinated biphenyl.
Rad = radionuclides.
SVOC = semi-volatile organic compound.
VOC = volatile organic compound.
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Table 2-6. Borehole B8827 Soil and Quality Control Blank Samples.

Sample Interval
HEIS Date
Top Bottom Number | Sampled Analyses Performed
(m [ft] bgs) (m [ft] bgs)
Soil Physical Property Samples
5.9[19.5] 6.6 [21.5] BI6HB7 | 3/24/03 ]'(;/Iom_ture content, particle size distribution, bulk
ensity
16.2 (53.0] 16.8 [55.0] B16HBS 1/25/03 glom_ture content, particle size distribution, bulk
ensity
Chemical and Radiological Samples
3.0[10.0] 3.7 [12.0] B16FWS | 3/24/03 Rad, VOC, SVOC, PCB, anions, etals
3.8[12.5] 4.4 14.5] B16528 3/24/03 Rad, VOC, SVOC, PCB, anions, metals
4.6[15.0] 5.2[17.0] B16529 3/24/03 Rad, VOC, SVOC, PCB, anions, metals
5.3 [17.5] 5.8 (19.0] B16531 3/24/03 Rad, VOC, SVQC, PCB, anions, metals
5.9[19.5] 6.6 [21.5] B16532 3/24/03 Rad, VOC, SVOC, PCB, anions, metals
7.0 [23.0] 7.6 [25.03 B16533 3/24/03 | Rad, VOC, SVOC, PCB, anions, metals
8.5 [{28.0] 9.1 [30.0] B16534 3/24/03 Rad, VOC, SVOC, PCB, anions, metals
16.2 [53.0] 16.8 [55.0] B16535 3/25/03 Rad, VOC, $VOC, PCB, anions, metals
30.8[101.09 31.4{103.0] | B16536 3/25/03 Rad, VOC, SVOC, PCB, anions, metals
Duplicate Sample
4.6[15.0] 52[170] | Bl6s30 | 32403 | Died to B16529; Rad, VOC, SVOC, PCB,
anions, metals
Split Sample
53 [17.5] 58[190] | Bl6HB4 | 32403 | TiedtoB16531;Rad, VOC, SVOC, PCB,
anions, metals
Equipment Blank
N/A N/A B16HCS 3/21/03 Tied to BI6FW5; VOC, SVOC, anions, metals,
gross alpha/beta
Trip Blank
N/A N/A B16HCY 3/24/03 Tied to samples collected on 3/24/03; VOC
bgs = below ground surface.
HEIS = Hanford Environmental Infermation System.
N/A = not applicable,
PCB = polychlorinated biphenyl.
Rad = radionuclides.
SVOC = semi-volatile organic compound.
VOC = volatile organic compound.

Note — 3 feet (thickness of drill pad) was added to the sample intervals identified in DOE-RL.-99-44 to
account for the extensive drill pad that was required due to the slope of the site.
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Table 2-7. Well 299-W26-14 (B8828) Soil and Quality Control Blank Samples.

Sample Interval
. HEIS Date
Top Bottom Number | Sampled Analyses Performed
(m[ft| bgs) | (m [ft] bgs)
Soil Physical Property Samples
Moisture content, particle size distribution, bulk
30.5[100.03 31.1[162.0] | B16HC1 3/11/03 density
Moisture content, particle size distribution, bulk
41.1]135.0] 41.8 [137.0] | BI6HC2 | 3/12/03 density
Moisture content, particle size distribution, bulk
56.4 [185.0] 57.0[187.0] | B16HC3 3/17/03 density
Chemical and Radiological Samples
6.1[20.0] 6.7 [22.0] B16538 3/7/03 Rad, VOC, SVOC, PCB, anions, metals
7.6 {25.0] 8.2 [27.0] B16545 3/7/03 Rad, VOC, SVOC, PCB, anions, metals
15.2 [50.0} 15.8 [52.0] B16540 3/7/03 Rad, VOC, SVOC, PCB, anions, metals
30.5[100.0] 31.1[102.0] Bl6541 3/11/03 Rad, VOC, SVOC, PCB, anions, metals
41.1[135.0] 41.8[137.0] | B16542 3/12/03 Rad, VOC, SVOC, PCB, anions, metals
45.7[150.0] 46.3[152.0] | B16KB0 | 3/14/03 Rad, VOC, SVQC, PCB, anions, metals
56.4 [185.0] 57.0[187.0] B16KB1 3/17/03 Rad, VOC, SVOC, PCB, anions, metals
61.0 [200.0] 61.6[202.0}] | B16543 3/17/03 Rad, VOC, SVQOC, PCB, anions, metals
67.1[220.0] 67.7 [222.0] B16544 3/18/03 Rad, VOC, SVOC, PCB, anions, metals
Duplicate Sample
6.1 [20.0] 67[220] | Bleszg |33 | Lied to B1633§; Rad, VOC, SVOC, PCB,
anions, metals
Split Sample
Tied to B16545; Rad, VOC, SVOC, PCB,
7.6 [25.0] 8.2 [27.0] B16HUB6 | 3/7/03 anions, metals
Equipment Blank
Tied to B16538; VOC, SVOC, anions, metals,
N/A N/A BIGHCT7 | 2/19/03 gross alpha/beta
Trip Blank
N/A N/A B16HDO | 3/17/03 Tied to samples collected on 3/17/03; VOC
bgs = below ground surface.
HEIS = Hanford Environmental Information System.
N/A = not applicable.
PCB = polychlorinated biphenyl.
Rad = radionuclide.
SVOC = semi-volatile organic compound.
VOC = volatile organic compound.
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3.0 RESULTS

This section describes the geology of the area and observations made during the drilling
activities, and presents the results of the physical property sampling and geophysical logging
results.

3.1 GEOLOGY

This section describes the geology of the 200-CS-1 OU waste sites and observations made during
drilling activities, as well as the test pits excavated during the remedial investigation activities.
The more detailed geological descriptions are recorded on geological logs and are provided in
Appendix A. The following paragraphs provide a brief interpretation of the geological units of
interest for each of the waste sites.

3.1.1 216-A-29 Ditch

At this location (see Figure 3-1), the Hanford formation was overlain with an estimated 2.1 m
(7 ft) of backfill material, consisting of gravelly sand. The borehole encountered one major
facies in the Hanford Formation; the sand-dominated facies which is present in the 200 East and
200 West Areas. The Hanford formation was first observed at 2.1 m (7 ft) bgs and continued to
68.9 m (226 ft) bgs, the formation consisted of unconsolidated gravel, sand, and silts that were
deposited by cataclysmic floodwaters. The sand facies encountered at 7 fi bgs tended to be fine
to very coarse-grained sand and granule- to boulder-sized gravels. Silt found in this facies is
variable and tended to be inter-bedded with the sand.

The Ringold Formation was observed at a depth of 68.9 m (226 ft) bgs and continued until a TD
of 83.2 m (273 i) bgs was reached. The Ringold Formation overlies the Elephant Mountain
Basalt Member and generally consists of an inter-stratified sequence of unconsolidated clay, silt,
sand, and granule to cobble sized gravel deposited by the ancestral Columbia River. These
alluvial sediments consist of four major units (oldest to youngest): the fluvial gravel and sand of
unit A, the buried soil horizons and lake deposits of the lower mud sequence, the fluvial sand and
gravel unit E, and the lacustrine mud of the upper unit. Only the fluvial sand and gravel of unit E
was observed within this borehole. At approximately 78.6 to 78.9 m (258 to 259 ft) bgs a
perched water layer was encountered. The perched water layer was sitting on top of a highly
silt/clay interval that was 1.4 m (4.5 fi) thick. This silt/clay layer was very dense, compacted,
and contained iron oxidation streaks, The static water table was measured at 82.4 m

(270.2 ft) bgs.

Similar lithology within the first 17 fi of the borehole was observed in the three test pits that
were excavated within the 216-A-29 Ditch and are discussed in BHI-01651.
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3.1.2 216-B-63 Trench

At this location (see Figure 3-2), the Hanford formation was overlain with approximately 0.9 m
(3 ft) of backfill and/or drill pad materials. The Hanford formation was observed from 0.9 to
31.4m (3 to 103 ft) bgs, and consisted of unconsolidated gravel, sand, and silts that were
deposited by cataclysmic floodwaters. Between the ground surface and 9.6 m (31.5 ft) the
gravel-dominated facies was observed and consisted of cross-stratified, fine-grained to very
coarse-grained sands and granule- to pebble-sized gravel. The gravel for the most part was not
cemented and matrix poor. At 9.6 m (31.5 ft}) bgs the sand facies was observed and tended to be
well stratified, fine to very coarse-grained sand and granule-to boulder-sized gravels. Silt found
in this facies is variable and tended to be inter-bedded with the sand.

At the 8.5 t0 9.3 m (28 to 30.5 ft) bgs interval, a small yellowish-red to sub-metallic chunk of
mineral was observed and determined to be ilmenite. IImenite is an iron titanium oxide that is
very common in sandy areas, especially marine sands. The borehole was terminated at 31.4 (103
ft) bgs; therefore, either the Ringold Formation or the water table was encountered.

Similar lithology within the first 7.6 m (25 ft) of the borehole was observed in the two test pits
that were excavated within the 216-B-63 Trench. In each pit (BT-1 and BT-2A), at least 1.5 m
(5 ft) of fill material was observed, which consisted of gravelly silty sand. Silty sand with
rust-colored oxidation staining and vegetative matter was observed between 1.5 and 2.3 m (5 and
7.5 ft) bgs. The Hanford formation was observed between 2.3 to 7.6 m (7.5 to 25 ft). The
maximum depths of the excavations were 7.6 m (25 ft) bgs.

3.1.3 216-S-10 Ditch

At this location (see Figure 3-3), the Hanford formation was overlain by 0.3 m (1 ft) of backfill
material and/or drill pad material. The Hanford formation was observed from 0.3 to 49.7m (1 to
163 ft) bgs and consisted of unconsolidated basaltic and felsic silts and sands. Very little gravel
was seen in this borehole until the Ringold Formation was reached. Bedded and cross-bedded
layers of highly damp silt and sand were observed from 41.3 to 46.9 m (135.5 to 154 fi) bgs.
Some carbonate materials that reacted strongly to dilute hydrochloric acid (HC1) were observed
above the Cold Creek unit.

The top of the Cold Creek unit was encountered at 49.7 m (163 ft) bgs and was present from 49.7
to 51.2 m (163 to 168 ft) bgs. The Cold Creek unit was determined by the introduction of
calcium carbonate and altered calcium carbonate encrustations in a predominately fine-grained
sand to sandy gravel. It also showed signs of cementation and had a violent reaction to dilute
HCL This 1.5-m (5-f) interval consisted of a very coarse-grained basaltic sand and pebble- to
cobble-sized gravel, technically classified as sandy gravel.

The Ringold Formation, unit E, was encountered from 51.2 m (168 ft) bgs and was observed
until a TD at 81.4 m (267 ft) bgs. The Ringold Formation was determined by the highly
gravel-dominated and sand-dominated facies observed through much of the interval.
Conglomerates with red sand/silt matrixes were seen in the upper layers of this interval with high
amounts of iron oxidation stains. At approximately 67.1 to 68.3 m (220 to 224 ft) bgs, a purple
mineral chunk and matching purple sand was observed. The sand was included in the
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split-spoon sample that was taken for analysis. The purple mineral was classified as purpurite
which is a manganese iron phosphate and common in the 200 West Area. The water table was
encountered at a depth of 68 m (223 ft) bgs.

Similar lithology within the first 7.6 m (25 ft) bgs of the borehole was observed in the three
216-S-10 Ditch test pits (SD-1, SD-2, and SD-3) as well as the four 216-S-10 Pond test pits
(SP-1, SP-2, SP-3, and SP-4) excavated in the area. In each of the 216-5S-10 Ditch test pits,
approximately 0.3 to 0.9 m (1 to 3 ft) of backfill material was present. The Hanford formation
was observed after the backfill was removed, to a depth ranging between 0.9 to 5.2 m (3 to 17 ft)
bgs at TD. The formation consisted of unconsolidated basaltic and felsic silts and sands. Very
little gravel was seen, except in trace amounts. In the 216-S-10 Pond excavations, 0.6 m (2 ft) of
backfill material was overlying the Hanford formation. The Hanford formation was observed in
the pond test pits from 0.6 to 7.6 m (2 to 25 ft) bgs, and consisted of unconsolidated felsic and
basaltic sands, with some silts and gravels present. Gravels were very small pebbles to granules
in size, and the sand ranged between very fine and very coarse grained.

3.2 GEOPHYSICAL LOGGING RESULTS

3.2.1 216-A-29 Ditch

Geophysical logging was performed using a Spectral Gamma Logging System (SGLS) and
Neutron-Moisture Logging System (NMLS) for borehole B8826 on April 28, 2003. The only
man-made radionuclide detected was *’Cs near the ground surface between the depths of 0.91 to
1.98 m (3 and 6.5 fi) bgs at concentrations ranging from 0.5 to 62 pCi/g. The maximum
concentration was detected at 1.5 m (5 ft) bgs. Cesium-137 also was found at depths of 18.9,
29.9, 46.3, and 74 m (62, 98, 152, and 243 ft, respectively) bgs with concentrations near the
minimum detection limit of 0.2 pCi/g.

Between the depths of 0.305 to 9.1 m (1 and 30 ft) bgs, 2**U concentrations were 0.5 pCi/g
higher indicating that radon maybe present inside the borehole casing,

Specific changes in the Og 817, and 2Th logs, as well as total gamma logs, occurred. For
instance, at 1.5 m (5 ft) there was a 4- pCi/g decrease in “°K concentration and a

0.3 pCi/g decrease in 232Th concentration. The interval from 17.1 to 18.6 m (56 to 61 ft) showed
a 4- Ci/g increase in the **K concentration. In the interval between 65.5 and 67.4 m (215 and
221 fi, the **Th concentrations increase by about 0.4- pCi/g and there was a 50 counts per
second (cps) increase in the neutron moisture. At about 68.6 m (225 ft) there was a 5- pCi/g
decrease in *°K. In the interval between 78.3 m to 80.5 m (257 to 264 ft), there was a 0.4- pCi/g
increase in 2**U and 2**Th concentrations as well as a 100 cps increase in the neutron moisture.
These findings concur with the perched water zone, with a clay base, observed by the driller and
well site geologist. For more specific details regarding the geophysical logging of this borehole,
see Appendix D.
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3.2.2 216-B-63 Trench

Geophysical logging was performed using an SGLS and NMLS for borehole B8827 on

March 26, 2003. The only man-made radionuclide detected was '*’Cs near the ground surface
between the depths of 1.2 to 3.4 m (4 and 11 ft) bgs at concentrations ranging from 0.5 to

22.4 pCi/g. The maximum concentration was detected at 2.7 m (9 ft) bgs. Cesium-137 also was
found at depths of 13.1 and 31 m (43 and 101 ft) bgs with concentrations near the minimum
detection limit of 0.2 pCi/g. These detections probably were the result of statistical fluctuation.

Between the depths of 12.8 to 30.2 m (42 and 99 ft bgs), **U concentrations were 0.5 pCi/g
higher indicating that radon was present inside the borehole casing.

At 9.4 m (31 ft) bgs, a 5 pCi/g increase in “°K concentration was detected. This concentration
increase corresponds to the transition from the Hanford (H;) to the Hanford (H;) formation. For
more specific details regarding the geophysical logging of this borehole, see Appendix D.

3.2.3 216-S-10 Ditch

Geophysical logging for well 299-W26-14 (B8828) was performed on March 12, 2003, using an
SGLS and NMLS. The only man-made radionuclide detected was '*’Cs at 0.6, 35.7, 38.4, 59.7,
75.9, and 78.6 m (2, 117, 126, 196, 249, and 258 ft) bgs with concentrations near its minimum
detection limit of approximately 0.2 pCi/g.

Behavior of the natural radionuclide ***U suggests that radon (***Rn) may be present inside the

borehole casing. The radon most likely is associated with 2*Bi, which tends to “plate” onto
casing walls and quickly will reach equilibrium with ?Rn. This effect primarily was observed
in the upper portion of the hole, but to a lesser degree in the lower portion of the hole.

At 23.2 m (76 ft) bgs there is an increase (5 pCi/g) in *K concentration and a 50 cps increase in
total gamma. This increase in K corresponds to the transition from coarser grained materials to
finer grained materials. At 46.3 m (152 ft) bgs there is a decrease (5 pCi/g) in **K concentration;
which then corresponds to the transition from finer grained material back to the coarser grained
material.

At 48.8 m (160 ft) bgs, **>Th concentrations increase by approximately 0.4 pCi/g with a parallel
increase in total gamma and “°K concentrations again increase at 70.7 and 79.2 m (232 and 260
ft) bgs, due to the aforementioned explanation. For more specific details regarding the
geophysical logging of this borehole, see Appendix D.

3.3 SOIL PHYSICAL PROPERTY RESULTS

Soil physical properties measurements were performed on seven samples at the three boreholes.
The borehole, sample numbers, depth intervals, soil formations, soil matrices, particle size
distributions, and moisture content are reported in Table 3-1. Figures in Appendix C show the
particle size distribution graphs for the seven samples. These results are consistent with
observations made in the field.
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Figure 3-1. 216-A-29 Ditch Stratigraphy and Sample Locations.
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Figure 3-2. 216-B-63 Trench Stratigraphy and Sample Locations.
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Figure 3-3. 216-5-10 Ditch Stratigraphy and Sample Locations.
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Table 3-1. Soil Physical Property Results

. Bulk Particle Size Distribution (Units)] Moisture
Sample |Sample Depth Formation Densit i Content
Number (ft bgs) Y | Gravel Sand% Silt | Clay 00 ¢
{g/cc) % N % | % (%)
216-A-29 Ditch (B8826)
BI16HB9 119.5-21.5 |Hanford formation — Unit 1 1.60 0.0 94.3 4.6 4.3
B16HCO {I150-152 Hanford formation — Unit 2 1.63 0.0 97.0 1.9 43
216-B-63 Trench (B8827)
B16HB7 [19.5-21.5 |Hanford formation — Unit 1 1.67 347 54.3 8.1 3.8
Bi6HB8 |53-55 Hanford formation — Unit 2 1.50 0.0 97.6 22 43
216-5-10 Ditch (299-W26-14/B8828)
B16HC1 |100-102 Hanford formation — Unit 2 1.59 0.0 723 | 264 | 1.3 3.9
B16HCZ |135-137 Cold Creek unit 1.38 0.0 643 | 343 | 14 10.2
B16HC3 |185-187 Ringold Formation 1.95 31.6 61.3 1.0 | 05 14.3
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40 WELL COMPLETION

Well 209-W26-14 (B8828) was constructed as a groundwater monitoring well as part of
integration activities with the RCRA Groundwater Monitoring Program. Completion activities
began on March 28, 2003, and ended on April 25, 2003. Well construction materals, filter pack
installation and initial well development, and annular seal for well 299-W26-14 (B8828) are
explained in the following sections. A summary of well completion is provided in Table 4-1 and
in the well summary sheets located in Appendix A. The well constniction summary report is
provided in Appendix B.

The following sections provide details of the well construction and development activities.

4.1 SCREEN, RISER CASING, AND FILTER
PACK

A 10.7-m (35-ft), 10-cm (4-in.), type 304/304L stainless steel 20 slot (0.020 in.) continuous
v-wire wrap screen was set from 68.1 to 78.8 m (223.4 to 258.4 fi). A 0.6-m (2-ft) sump is
present below the screen section from 78.8 m (258.4 ft} to 79.4 m (260.4 ft) bgs. The borehole
was backfilled with 10-20 mesh filter pack sand from 81.4 m (267 ft) to approximately 3.7 m (12
ft) above the top of the screen, 64.3 m (211 ft). The 10-20 mesh filter pack sand was

pre-selected for this well based on data from nearby wells and anticipated formation
characteristics. A 10-cm (4-in.), type 304/304L stainless steel riser casing was installed on top of
the screen to 0.6 m (2 f) above ground surface and a 15-cm (6-in.) diameter protective stainless
steel casing was instalied to 0.9 m (3 ft) above ground surface around the permanent riser (a
difference of 0.3 m (1 ft) between the permanent riser and the protective casing).

4.2 FILTER PACK INSTALLATION AND
INITIAL WELL DEVELOPMENT

The objectives when installing filter pack material are to introduce silica sand into the annular
space around the screen, settle filter pack to eliminate cavity spaces, and begin removal of fine
grained sediment. This is done to restore the borehole walls from the effects of drilling.

A dual-flange surge block was used to surge and settle the filter pack. Extreme caution was
taken to maintain an overlap between the filter sand and the temporary casing to prevent
formation material from collapsing around the screen. The filter pack level was measured
periodically with a weighted tape to monitor advancement and ensure reliability of the
completion. The depth to bottom inside of the well was measured with a weighted tape to
determine the amount of fine-grained materials pulled into the well during surging. This
material was removed as needed.

43 ANNULAR SEAL

Approximately 3.0 m (10 ft) of annular seal was constructed above the filter pack using 0.6-cm
(1/4-1n.) bentonite pellets from 64.3 to 61.3 m (211 to 201 ft) bgs. Granular bentonite then was
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placed above the pellet seal to 2.9 m (9.65 ft) bgs. A grout seal then was placed from the top of
the granular bentonite to ground surface, and consisted of Portland cement mixed with
approximately 5 percent bentonite quick-gel powder by weight, in accordance with

WAC 173-160.

At

44  FINAL WELL DEVELOPMENT AND PUMP
TESTING

Final well development for well 299-W26-14 (B8828) was performed on April 7, 2003, and
again on April 23, 2003. A 3.0-HP Franklin Electric Company, Inc., submersible pump was
used at two depths to develop the well. Pump intake was initially set at 78.2 m (256.5 ft) bgs,
0.5 m (1.8 ft) above the bottom of the screen. Pumping commenced at a rate of 90.9 liters per
minute (L/min) (24 gallons per minute [gal/min]). A 20.0 pounds per square inch (psi) pressure
transducer was used to monitor water level drawdown during pumping, and information was
recorded using an In-Situ HERMIT 3000’ datalogger. Parameters monitored during pumping
included temperature, specific conductivity, and turbidity. Pumping at this depth continued until
the turbidity reached equal to or less than 5 nephelometric turbidity units (NTU). Pump intake
then was raised to 72.1 m (236.5 ft) bgs or 6.6 m (21.8 ft) above the bottom of the screen.
Pumping resumed at a rate of 90.9 L/min (24 gal/min) until turbidity again was equal to or less
than 5 NTUs. Drawdown averaged 4.8 m (15.8 ft) for the lower screen interval with a final
turbidity of 4.88 NTU, and 2.0 m (6.70 f) for the upper screen interval with a final turbidity of
4,86 NTUs. Final groundwater parameters are presented in Table 4-2. Well development data
and drawdown hydrographs are presented in Appendix E.

4.5 PUMP INSTALLATION

The sampling pump installation for well 299-W26-14 (B8828) was performed on April 25, 2003.
A 0.5-HP Grundfos Redi-Flo2? electric submersible pump was installed with the intake set at
71.5 m (234.6 ft) bgs, 3.3 m (10.7 ft} below the static water level. Pump installation details are
listed in Appendix F.

'HERMIT is a trademark of In-Situ, Inc., Laramie, Wyoming.

?Redi-Flo2 is a trademark of Grundfos Pumps Corporation, Clovis, California.
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GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse |

fine

coarse |  medium |

fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl

Cc

Cu

®| 030523001002 0.0

Soll

0.93

2.89

B16HB8

Specimen |dentification

D100

D60 D30

D10

%Gravel

%Sand

%Silt | %Clay

030523001002 0.0

4.75

1.407 0.627

0.384

0.0

97.6

2.2

US _GRAIN SIZE _EBERLINE.GPJ US LAR.GDT 8/10/03
L)

Maxim Technologies, Inc.
1908 Innerbeit Business Center Drive
MAXIM | St. Louis, Missouri 63114
Teiephone: 314-426-0880
Fax 314-426-4212

GRAIN SIZE DISTRIBUTION

Project: Eberine
Location: St Louis
Number; 9905093
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MAXIM Technolgies, Inc.

WMP-17755 REV 0

Moisture Content, ASTM D2216

1908 Innerbelt Business Center Drive
St. Louis, MO 63114-5700

314-426-0880

Project Number:

9905093-100

Ciient: ThermoNutech/Eberiine

Date:

5/6/03

File: Eberfine-Moisture-5-6-03

Performed By: Ron Swaller
axim Sample | Chent Sample] Container ) Container | Wet Sample + | Dry Sample + Moisture
Number Name Number Weight Container Container Content (%)
B16T01 55 11.84 36.50 35.98 ~ 25
B16TO0 5X 11.88 30.08 38.35 2.8
B16HB7 137 11.91 36.47 35.67 34
B16HB8 100 10.99 37.50 36.91 26
B16HBY Q102 11.55 37.05 36 4.3
B16RY8 25 11.82 36.48 35.54 4_.(_3
B16RYS 36 12.08 37.26 36.85 1.7
BA6HCO 43 12.06 35.55 34.59 43
B16HCO-dup X-18 11.55 37.74 36.71 4.1
Remarks: All weights in grams
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0.01
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SILT OR CLAY

Specimen identification

Classification

tL | PL I PI

Cc

Cu

030523001-001

0.0

Soil

1.82

46.72

B16HBY

Specimen Identification

D100

D60

D30 D10

%Gravel

%Sand

%Sitt | %Clay

030523001-001

0.0 25.4

4,256

0.841 0.091

4.7

54.3

8.1

US GRAIN SIZE EFERLUINE,GPJ US LAB.GDT 6/503

MAXIM

Maxim Technologies, Inc.

1808 Innerbelt Business Center Drive

St. Louis, Missouri 63114
Telephone: 314-426-0880
Fax: 314-426-4212

GRAIN SIZE DISTRIBUTION

Project: Eberline

Location: St. Louis
Number: 9905093
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314-426-0880

Project Number:

Performed By:

WMP-17755 REV 0

Moisture Content, ASTM D2216

MAXIM Technolgies, Inc.
1908 Innerbelt Business Center Drive
St. Lovis, MO 83114-5700

- 9905093-100

Client. ThermoNutech/Eberline

Date:

5/612003

File: Eberline-Moisture-5-6-03

Ron Swaller
Maxim sample | Glient sampfe ] Contatner | Container { Vet Sample + | Dry Sample + Moisture
Number Name Number Weight Container Container - ] Content (%)

030523001-007] _ B16T00 5X 11.88 39.08 36.35 2.8
030523001-001 B16HB7 13T 11.94 36.47 35.67 3.4
030523001-003 B16HB9 Q102 11.55 37.08 36 4.3
030523001-005 B16RYS 25 11.82 36.48 35.54 4.0
030523001-006 B16RY9 36 12.08 37.26 36.85 1.7
030523001-004 B16HCO 43 12.06 35.55 34.59 4.3
030523001-004 | B16HCO-dup X-18 11.55 37.74 36.71 4.1
Remarks:
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GRAIN SIZE IN MILLIMETERS

1 0.1

o
=4
o
8
2

COBBLES

GRAVEL

SAND

coarse i fine

coarss | medium

SILT OR CLAY
I fine

Specimen |dentification

Classification LL PL Pl Cc i Cu

o 0421001-003 0.0

Soll 0.44 |17.28

B16HC3

g

Specimen |dentification

D100

D&0

D30 D10 |%Gravel] %Sand | %Silt | %Clay

0421001-003 0.0

254

4.076

0.663 0.236 316 81.3 1.0 0.5

US GRAIN SIZE EBERLINE.GPJ US LAB.GOT &

Maxim Technologies, Inc.
1908 Innerbelt Business Center Drive Project: Eberline
MAXIM | St. Louis, Missouri 63114
Telephone: 314-426-0880
Fax: 314-426-4212

GRAIN SIZE DISTRIBUTION

Location: St. Louis
Number. 9905083




MAXIM Technolgies, Inc.

WMP-17755 REV 0

Moisture Content, ASTM D2216

1908 Innerbelt Business Center Drive

Client: Eberine

St. Louls, MO 63114-5700 Date: 4/1103

314-426-0880

Project Number: 9905083 File; Moist-4-1-03

Performed By: Ron Swaller

Maxim Sample | Client Sample| Container | Container | Wel Sample + | Dry Sampie + Moisture

Number Name Number Welght Container Container | Content (%)
B16HC3 29 11.56 33.58 30.83 14.3
B16HC1 60 11.81 32.58 31.8 3.9
B16HC2 72 12.04 33.23 31.26 10.2
B16HB? 28 12.01 42.66 41,55 3.8-
B8827-200E 56 11.74 33.53 32,95 2.7
Remarks: All weights in grams

C-8




.

WMP-17755 REV 0

PERCENT FINER BY WEIGHT
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GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse |

fine

coarse [ mediurm | fine

SILT OR CLAY

Specimen Identification

Classification

LL

PL

Pl

Cec

Cu

0421001-001

0.0

Soil

1.07

2.66

B16HCH

8l specimen Identification

D100

D60 D30 D10

%Gravet

%Sand

%Silt | %Clay

B
=

xels)

US GRAIN SIZE EBERLINE.GPJ U5

0421001-001

0.0

0.124 0.079 0,047

0.0

723

26.4

1.3

Maxim Technologies, Inc.
1908 Innerbelt Business Center Drive
MAXIM | St Louis, Missouri 63114
Telephone: 314-426-0860
Fax: 314-426-4212

GRAIN SIZE DISTRIBUTION

Project: Eberline

Location: St. Louis
Number. 9905093
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PERCENT FINER BY WEIGHT
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0.01
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GRAVEL

SAND
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SILT CR CLAY

Specimen ldentification

Classificaticn

LL

PL

] Cc | Gu

0421001-002

0.0

Soit

1.03 | 3.06

B16HC2

Specimen |dentification

D100

D60

D30

D10

%Gravet

%Sand

%Silt | %Clay

0421001-002

0.0

0.85

0.11

0.064

0.036

0.0.

64.3

34.3 1.4

US GRAN SIZE EBERLINE.GPJ US LAB GDT 6/1803

Maxim Technologies, Inc.
1908 Innerbelt Business Center Drive

MAXIM | St Louis, Missouri 63114

Telephone: 314-426-0880
Fax: 314-426-4212

GRAIN SIZE DISTRIBUTION

Project. Eberline
Location: St. Louis
Number; 9905093
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WMP-17755 REV 0

Moisture Content, ASTM D2216

MAXIM Technolgies, Inc. Client: Eberline

1908 Innerbelt Business Center Drive

St. Louis, MO 63114-5700 Date: 4/1103

314-426-0880 '

Project Number: 9905093 File: Molst-4-1-03

Performed By: Ron Swaller

axim Sample | Client sample] Container § Container | Wet Sampie + | Dry Sampie + Moisture
Number Name Number Weight Container Container { Content (%)
B16HC3 29 11.56 33.58 30.83 14.3
B16HC1 60 11.81 32.58 31.8 3.9
B16HC2 72 12.04 33.23 31.26 10.2
B16HB7 28 12.01 42.66 41.55 3.8
B8827-200E 56 11.74 33.53 32.95 2.7 '
Remarks: All weights in grams
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GRAIN SIZE IN MILLIMETERS

0.001

GRAVEL SAND

COBBLES

coarse fine ooarsel medium ‘ fine

SILT OR CLAY

Specimen identification

Classification LL PL

P

Cc

Cu

030523001-001 0.0 Soil

1.82

46.72

B16HBY

Specimen Identification 0100 D60 D30 D10 %Grave! | %Sand

%Silt | %Clay

030523001-001 0.0 254 4,256 0.841 0.094 34.7 54.3

8.1

S GRAIN SIZE EBERLINE.GPJ US LAB.GOT &/5103

GRAIN SIZE DISTRIBUTION

Maxim Technologies, inc.

1908 Innerbelt Business Center Drive
MAXIM |5t Louis, Missouri 63114
Telephone: 314-426-0880

Fax: 314-426-4212

Project: Eberline
Location: St. Louis
Number: 9905083
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GRAIN SIZE IN MILLIMETERS

0.1

0.001
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SAND

coarse l fine coarse I medium

l
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SILT OR CLAY

Specimen Identification

Classification

LL

PL

)

Cc

Cu

®| 030523001-003 0.0 S

oil

1.89

4.83

B16HBY

Specimen ldentification D100 D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

030523001-003 0.0 2 0.762

0.477

0.158

0.0

94.3

46

MAXIM

US GRAIN SIZE EBERLINE.GPJ US LAB.GDT 6/503

Maxim Technologies, Inc.

1908 Innerbelt Business Center Drive
St. Louis, Missoun 63114
Telephone: 314-426-0880

Fax: 314-426-4212

GRAIN SIZE DISTRIBUTION

Project: Eberline

Location: St. Louis
Number. 9905093
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COBBLES
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SAND

coarse } fine

coarse i medium

|

fine

SILT OR CLAY

Specimen Identification

Classification

LL

PL

Pl

Cc

Cu

030523001004 0.0

Soit

1.26

4.26

B16HCO

Specimen !dentification D100

D80 D30

D10

%Gravel

%Sand

%Sitt | %Clay

030523001-004 0.0 4,75

0.86 0.467

0.202

0.0

97.0

1.9

US GRAIN SI7E EBERLINE.GPJ US LAB.GOT 6/503
i

MAXIM

Maxim Technologies, inc.

1908 Innerbelt Business Center Drive

St. Louis, Missouri 63114
Telephone: 314-428-0880
Fax: 314-426-4212

GRAIN SIZE DISTRIBUTION

Project: Eberline

Location: St Louis
Number: 9905093
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MAXIM Technolgies, Inc.

WMP-17755 REV O

Moisture Content, ASTM D2216

4808 Innerbelt Business Center Drive
St. Louis, MO 63114-5700

314-426-0880

Project Number:

9905083-100

Client: ThermoNutech/Eberline

Date;

5/6/2003

File: Eberline-Moisture-5-6-03

Performed By: Ron Swaller
Faxim Sample [ Chient Sample] Container | Container | vvet Sample + | Dry Sample + Moisture
Number Name Number Weight Container Container Content (%)

030523001-007| _ B16T00 5X 11.88 39.08 38.35 2.8
030523001-001 B16HB7 13T 11.91 36.47 35.67 34
030523001-003] B16HBY 102 11.55 37.05 36 4.3
030523001-005f B16RY8 25 11.82 36.48 35.54 4.0
030523004-006] B16RYS 36 12.08 37.26 36.85 1.7
030523001-004 B16HCO 43 12.06 35.55 34.59 4.3
030523001-004| B16HCO-dup X-18 11.55 37.74 36.71 41

Remarks:
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APPENDIX D

GEOPHYSICAL LOGGING REPORTS




WMP-17755 REV 0

This page intentionally left blank.



WMP-17755 REV 0

APPENDIX D

GEOPHYSICAL LOGGING REPORTS
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‘toller
L% [ TR T —— e [T
299-E33-X X (B8827)
Log Data Report

Borehole !n['gmnl ki

Bosnahoda; 258633 XX (BEHIT| 1 S F16-B-63 Diich
Cotrdinales W Stale Plane m: !E': bl 1 L5003
Marth Enst Corill ﬁﬁﬁ Total ﬁ 1E Type
nia’ v March 200 A 103 Cabis Tooi |

Outer inside

DHameter  Diameler  Thickness Tap

Casing Type Stickup (it} (i) {in.) ;ln } gg p_'tt

T el 38 10 34 FET
[ chribler poow e the cosaing dismeier and depihs 1 he stk up v ||u'-|~.||m.]

Egugulr Moles:

i referenie is e grownd surisae Thes borehisle aas lovpped throsigh ihe elrild pupe The borekile &
fcated near the 216-B-63 Dilch Bleph v Baoivom ond deptl i waber were mensaned s Use well sie
peodagnl. Thew feet al cnashed gravel wene placed over the bach (i o build @ ol Towe dhaz dl g
Lppimsimmalchy 3 0ol apein bole s present below the casing

ing E

abibrathan ; R R alibriatian - L00S-
== - T Eﬁlﬁm_ i MACHGLE 1 6.5 Aey 0
= Giamina IF Typa:  Moisture (HIBRIZ510
- ] 3 GJO- 387 T,
: HGLP 165 Rev & ]
Log Fun 1 LRt
Dale fulle T & 22603
Logging Engireer Paarson Paarson
| Start Dopth (fty 1010 1o
Fimish Degth () a0 340
Count Tima {sec) 104 100
LivenFaal P R
| Shieid [¥/M) N N
MEA Intewal (M) 10 o5
Flfrren [T MiA

Page |
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| L) Fun 1 ZRepapt
Pre-Varicaton BEDOTCAR | BEQOTCAR
Siar Fig BEGOTOCD | BEQOTI02
Finish Fils BEDOT 01 BEDDT118
Pud-Venficabon BEQOTAN, BEDOT A
Il Ralurn
E a1 0% high an
Commants Pda fini-giin Changaa
ayLB TS 0.4 sample
inbarval o
ey,
M i i SMLS i
Hun 1
= T =
= e Barsan —E‘—
a0 5.0
| Finesh Deptn (1) 101 25 15.0
Courk Time |sec| ) A
LivaFaal M4, A
Shiakd (Y/N) Nid N
MSA |rsernl %) .25 Q.25
Rimin 1.0 10
Prii-Waiiicabon BFCEBCAR EFCECAB
[ Stari Fie BF 3000 BFQIB4TS
Futesh File BAF OCkBa 0 EF Tifada
Fosl-Verificoton BFEIACAL BFIIGCAA
| Dapih Retun Evmor {in | [T 14 high
Coimménts Mo fre-Ear
Bdjwimers

Fero reference was the ground airfoce. amd (ke Borchole was ligged thiough dll pipe 1ieging was
petfuntand wil o contraleacr inssalled on il sonde

SULE dain weiy i bt ey Il.tmurl..l-!'l- P sl by venilcalion memsremneEls el ed the
Amershaim KUT %2, und ™0h ) verifier with serial ol (60

A ] 3

| Anaiyst: | Soberye | Date: | 33103 | Rederence: | GJO-HOLP 163 Rav 0 |

SCHLE pro-ren sml post=run serfication speciii weie collecied ai the bogimmng and end ol the day and
commpanad b the comtrol limits. The venileatm spevira wee all wilhin she cotial limsis The b counts
Pt serind (e ol the SEekey . 148 1-LeV, gl 20 5.keV Pk am the pesi-run serificalson st
an oitured W the pry-ran vernification spectrs o gl ds s betagen .3 percent lmgher sml

| 5 pervertt bovr al the and o e dan

NMLS grrcerun i postnn venilication spears wae collacied i i Pupannmg ond el o thie dan sl
cannspaol ot contral Fints established o E200500000 | b v (e it sl weret shighaly abowe the

Fage 2
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conittinl liins Dhe posi-rim verifiiison s fegistered T8 opes veraes 76 eps o the pre-rom
iehllicilinn speginim

SUILS b spctia wire prooemsed in bascl misde et APTEC 8P RV ISOR o schentily indiy idaal
energs peaks and deteninine counl mics. Venfication specira were wsaed 1o determine the ellerg i

fesanl uilson caliBratiog e rrocessug the dm atsang AFTEC SLIPERYISUKE Cancentrations were caleulmed
o1 ERCEL sy file G2EMatA sls ), csing piraisecens delermimad [ sy ais of recent valdwation
dasa. Ao neferenge was the groums] surfoce U the hasis of miviisargamiils supplied by the drifler. the
iy comliputatmn wis assumed 0 be one string of i AR T SR T8 oper Bl belia, a6 g
Phe: casing coeroctiom Gacior was calvuliiad wing a 1em casing ticknes of 072w Dead T sl suley
cormetines. wore sol nevded o applivd $ e dala

MAMLS ki spaccirm were provessed i hach mode msing AFTEC SUPERVISOR 16 desermine Cikiiil fals
dera refenance wos the ground sueface. Calibvation daty are available only G t-iy. g 8o Cipatigs,
e varlanre Fratio il waler was jiol calbeubelad

Log Plot Notes:

Soeparite g pshits dre proaded for silimira ard dend e gross gamima ond meron ol cous
salurabhy occuming ruqti-rrn.'lui.:qﬁ-:‘ mnid 21 hi, ord man-msde cadiommelidles. Phas ol the Tl
hags versus the original logs are inchudad For coch mdsoimchice. e etergn vislue ol the speinl peak sl
Fatt spuantification is imdicabed | nhes olberwese moed, all mdionoelides ane phiried im pRoocuries per gram
tpLug) Ihe impan cinches imdscate the minimum detectable level {MIDL ) for cach radionuclice Erms hars o
wileh plod represonl eror ssociaed wiik eiing stalistics oih i do oot include erroes ssaciniad with
e mrverse iliciency Tunction, doaed lime Comectnn. o casing Correciion T e aine disgussed m ilwe
calibition repon. A combinmtion plot s also incduded w0 fagilise cosrelition Fhe P peak at 1700 key
i esed b letenming ihe naturaliy ocearring *™ | conventrasions wn the combimation plot ratber than (s
e poak al 69 ke Pocamse it i less affecied by the prosence ol radom in the barehole

s was the onls nn-mode rdsamlide detecied i ihis role. s wis detected near the ground
sitrfzce i 1 thiough |1 1}t comonirutions mngang (om0 % 0 224 pCug The masmam oneetistan
i iwnsured w89 0L 08 was detccied ai 43 aasd 100 Tt ik cnmgcErralione near its MOL aff
approsimalily 0.0 pUvg Afber exnmimmtsm of e specin il e fwd dhepitbe, il wars dietermmined thag thene
5 fi cvidenoe ol i phitopeak 31 662 LeV Theswe reparied accirrenees ase pralsbly the resuli ol stgstical
kit s lion

et 9 it and 42 1 during bogz rom |, =" o0 ke T enmomiriilsnes e ahoul 0.5 pluy g than
himse Fasea i he | 76k Phitepeak. This behaysor sugpests thal radon may e present inside ilse
harehoke casmy |l effecis of fadim on barehsl lopgzing are descrsbed in CUO-HGLP | 603 Rea i),

The presence of radon is ol an indscation of man-made cimtzmmation. it ts derrved from docay of
natwally decurrag ki As o gas, mdon mases casily in the subsurfoce. ond concemratims of i
e dis sssovialed progens can chungye Ly

Rexugimeahle changes m the kAT el it it bogs occwimed moibus bivchale AL 306 theie 1

8- wg ancremie m K canceniration This incicrse m appurers "R coneentmtivn corespimds witli the
drasrsdtm (o the Hanford FIT (o the Blanford 112

PMage 3
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| B r'll“-"' af e repehi F|I'g~ deimmairaie ikl |Lm||.]|1|j|::|. al the S0l S jisd SIS dils TR -k
and natusal fadiomueides ot energy levels of th2 ook il e, el 3604 ReY s o amnparaldc letween

the repeent wnd original SIS log rons. | he sotnl neutros comiie pt sovonid and s repeut are voithin the
U TS criigrig

"Wl proundwaser kel
IO wop of cosing

il nal gudilale
TMIA agiplcuhly
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299-E33-XX (B8827)
Natural Gamma Logs
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Total Gamma & Dead Time
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Total Gamma & Neutron
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Rerun of Natural Gamma Logs (11.0 to 3.0 ft)
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Gross Meubron

Rerun of Neutron-Moisture Log (5.0 to 15.0 ft)
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299-E33-XX (B8827)
Rerun of Man-Made Radionuclides (11.0 to 3.0 ft)
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S.f.«w'f }
A i’ | HE

299-W26-XX (B8828)
Log Data Report

Borehole Information:

[ Borehols: 260 W34 XX (58828 | Site: 216510 Dilch
Coordinates [WA Stale Plang) o gg - awi
Ilurrn Easat Elavation otal [ Ype
nia f'a March 2003 n'a 258 C-abie Tl

Ohuter Inside
Dimmeter  Duameter Thicknsas Top Bolbom
Casing Type Stickup (i) fin} fin.) {im,] _im i)

Tha | g 18 3.: EIE] 0.gars 1] 148 5
Fh-rﬂhﬂ §LH| 0.9 8 58 75 0.5 1] 256 1
Tlmﬁ-hw lht!uu diamaies and depihs The SACK-LDS s T EsLras
Borehole Nofes:

Thes barehale s located approsimases 20000 cusd of the 2160-5%-10 Digh e nelerence is thie g
sarface. This borcbusds was fogged thiough the dill pipe Bifore breping begai on 201272003, the drillles
reporied thw mcasared depth i booem w the lagging engincer The driller mited possilie pemchisl wiler
nenr 183 1. On MU0, the depih o boatorn ard depth s waker were measured b e el it peloprst
Uhe hatiom vuas very sodi due b settling musd 1l baltom of the honehoke contaimed approsimately I 1 al
ried Depgh by waker was dillicult io meisoe due o misd o e casilg woll, and the wate was contimeing
e mecharge. The pad on ground surfsce is o kaver of coarse creeshes nock thal s [ess than | il thick

[t Sysem:  Gammazn 3 [ _Type: 3% hice
Calibration Dato; 0112003 Lalibration Aeferance:  GJO-2000-418-TAD
| ing Proc ] C-HGLP 1 6.5, Bev 0

1O Maksbine (HIBDS32510)
[ Callbration Reference:  GJO-2002-387-TAC

I EEEEUH: I.I.I'I.I'_‘.-HE B ! E5 Raw 0

[ Log Run 1 AiRepast 3 4Ropeat B
Dale AM3m3 31303 A2003 32003
| Logging Enn-_:la-ei Hom Eos Pearso Pearson
Start Depth (11 1420 810 2840 1450
Finish Dhapth () 1.0 BA.0 140.0 157.0
Couwnl Time {seg) | 200 200 206 Fas
Mape |

-39
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I.._u'gﬁun i ZiReneat | ARegpoat ]
[ LivaReal R R R R
Ghield [Y/N) H M M N
M54 |rsarval if) 1.9 1.0 1,0 1.9
T iR NIA MIA, NiA
Pra-vanficalion BE164CAH BE1G4CAR BB166CAR SB188CAR
Stant Fis BB 184000 BH184142 BE168000 BB168125
Fnish Fila BEIE4141 BH164155 BR824 BH1G813T
_Fmrl-'u'g-rrhl.un BE 184 A8 BE1GCAA BE1EICAM AR EACAS
Depih Rt
Erros {in) a a 05 [T
Lommants Fimsg-gain Mo ling-gain Firme-gain Ha fine-gan
adjustrmen adjusbmant adjustmant adjistirant
afior figs D66, made after lis
BT, and -128. BAE188049

- e
ube 312403 i A2
| Loggeng Engines: _Fos Kos Pearsan
Stait ) 0.0 [FET 140.0 1800
Frish Depth f) EFNE 1400 220.78 186.75
Count Tume (sec i, A HiA B
ieErieal 1) HiA A A
Shiesd [YIN] WA P, NIA Plid,
| M54 peerval (ft) 0.2 L] D25 2%
T 1.0 1.0 1.0 1
Fre-\erification BFO3GCAR BFOMSCAR BFO37CAB BFIITCAR
Start Fae BFO3A000 BFO3E5T2 BF 37000 BFO37356
Finish Fils BFO36571 BFOG6832 BF D37 355 BFOG7 465
. BFCSBLAN BFOIGCARA BF O T A BFOATC AR
gturn Eivor Gin ] HA an 1 low HiA
Comrmanta Repaat survey N firsa-gain Fepant survey
agusiment

Lopging Operation Notes;

Futo referenis was Uhe ground surfice. and (he barchale was logged g dreall jrpe. Logging wos
peatinmiid with a cemtrobiser mstalbad on the sende O 320008 and 37202000, the botiam of he
Mot comtamed approsimaiel 2 0 oof mud

SCLS dato were colleviod wimp Lamima 24 Pre- amd post-sares venlicatim measareniepts conpbineed the
Amershum KUT iR, ™0 and D20h) venafier with sensl number 052, Dhigruri SIS lisgging. Tme-gain
adjusiments were meded e nsmaim the 1460-ke Pk ) photopeak a a presdescribed chammel The liguid
it ran ol while cillecuing the bast speor on 500 22003 gnd boggmp was ienninated The paost-
survey verifwatsm |ile wis codlocted afler (be soide was refilled with liiguiad iiespen

|_Analyst: | Sobceyk | Date: [ 32503 | Reference: | GJOHGLP 163 Rev 0|

WL e i posd-rum venification spectrs were golloacied & the beganming amd end ol ihe day and
soinpmred 1o the combial T established on 12082002, The verifcstion spectm were ol alume the
ot lairnis Sosr dhe SO0-Ley wnd 146 1-keV full-wadih an bali=masimm salue cvoep B8 spectiun

Fape 2
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HHIeC AN, which was andy shove e control Tai Tor the SRk Tdl-width or hall-mas i vabue

I e Fill-wedth o habemasiimim s alse descrilbses penik shape, The peak counts per seoond fops i were beloa
e caanbranl it ol the e08be v (4 -Le and 261 5-keV photopesks on spectrum BEISICAA Alsa, the
pemb conints per second wiis below the contral limit st the 260 5-hey planapeah am spoctruem 31680 AL
e pak comnits per secoed at the 609-ke¥. 146 1-ke V. and 360 5-ke'V phatopeaks on the postsrum
veTificatine spoctin s compired o the pre-ren verification spectea for esch day were beween 8 and |
[utatil bonaor ab e gnd of B day . L sameaiens of specira indicate that the detactos fanc i misially
dluinne all o the Boggang rums, oid e specis are acceplad

WALLS po-piant i posi-rum «ctifatmn measuremeits wene ik al i baganming diid crod ol e dis @nd
vompancd o the contral Bmis estahlished on 12052002 Verilicaton specirum HELSSC AR ws
mveriiben The verifieasm issisuniments were otherwise alt slighth, aboye she control Limis

RULS g spocten were proecsscad i haich iaode it ATED SUPER YISO @ty oy wlisd

miergh reaks aid detormee cosini mies, Venlication spegin wene usod o desermsine ihe emcipy and
resailutian calihration for provessing the data ising AFTEC SUPERVISOR. Concenirntivns were calculsed
= IENCEL dsomines fike G2B0ebiis sls ), using parameters deenmimed frosm analyxis of revenl calibratoon
duss Lero pelrenee was the grosind sufaoe. On the basis of gicisretsnls supplied b che drlber. the
waing confguention was saumed i by one strmg of 10, cusing w0 1425 1 znd ane siming ad Bein. casng
o 266 111 Thee ensing coarection Gicton was calealaied using o 1o cosing thickness of 1072 m, and an 8-
W caing theckmess ol .5 m. Beciwse the barehale was kyged in stages, dhe ensiing comectivn i ma
skt as the borelmle was mgged tosugh oine slemg el casing dsiriog cach bggmy run Hisseyer, the end
o g run 3 was rn oo dunl siring of ppe and the casing comection is sdditive (0 72 0.~ 0.8 in

b 22 ) O the busis of e gross gammn respose. the wailer comaion was applied o the SG1S data
bl 230 0 A dend time correction was ninl pecded or applied

NS log spectrs were processed m Pl mody g AP TEC SUPERVISCHE i delermiine cound roies
ot refenemice was e ground surface. Calibratson doia sre svadabde only Tor 8-in casing [lie vislume
factwon af water wos calvwloted im EXCEL anly for that portion of e Ioeehole Iogpead dlsiough the 8-in
sy

Log Plog Notes:

hepurnle higg phots are proy ided T gross ganima and desd me, privs warnma s meirs) Milal eouns
prosis g aid yoleme Toction of water, noturally scearimg mdiomuchides 0%, 70 and Thi sl
iam-mrade raifiomuchides Mlots of the repeat logs versus the ongsmal logs are ichided  For cach
radimuelide, the etivrey sl af the spectral penk dsed st eatsmy i i it | inbes atherw sa
mieed, bl rndionuchides ane ploted in preocurss per gram apl v The opem circkes mibicale the mintisn
derkectibile level iMIDL ) fir cuch radsmuclsde e bars on coch plowt represent ermor asncimied with
cianbang stafetics oy and d it include e skt with te myverse ellicien fumcism, dead e
varTRL, ar cusing cwrccion. These ermors sne discussed in the calibraton report. A combatson plot js
absas i ludd W fncalitnie correlation. The *Bi peak at 1 764 keV wiis used 1o desermsing the ralurally
accurriog ™1 cancentrations on the combiragivn ot ruher thar the 28 peak of 609 LeV hocause il is
bess mlieciod b the presence ol redom in the barcliole,

"% was e oty man-made radionachde daecied m ihis e, 70 s detecial an 2 117, 126
I, 249, il 258 0 with comecnbrations nead s MO of appresiEmilely 02 plily Sfer eassmmiation o
e spocir il these depibe, il wars celermimed tha there 1 no evidemee ol o phesopenk g fnd ke Thoese
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