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Inte Metric Units

If You Know Muitiply By To Get
Length .
inches 254 millimeters
inches 2.54 centimeters
feet 0.305 meters
vards 0914 meters
miles 1.609 kilometers
Area
sq. inches 6.452 5q. centimeters
sq. feet 0.093 5q. meters
sq. yards 0.0836 sq. meters:
5q. miles 2.6 sq. kilometers
acres 0.405 hectares
Mass (weight)
ounces 28.35 ~ grams
pounds 0.454 kilograms
ton 0.907 tonne
Volume
teaspoons 5 milliliters
tablespoons 15 milliliters
fluid ounces 30 milliliters
cups 0.24 liters
pints 0.47 liters
quarts 0.95 liters
gallons 3.8 liters
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperatu re
Fahrenheit subtract 32, Celsius

' then multiply

by 5/9

Radioactivity _
picocuries 37 millibecquerel

X

Out of Metric Units

If You Know Multiply By To Get
Length
millimeters 0.039 inches
centimeters 0.394 inches
meters 3.281 feet
meters 1.094 yards
kilometers 0.621 miles
Area
5q. centimeters 0.155 sq. inches
5Q. meters 10.76 sq. feet
sq. meters 1.196 5q. yards
sq. kilometers 0.4 sq. miles
hectares 247 acres
Mass (weight)
grams ' 0.035 ounces
kilograms 2.205 pounds
tonne 1.102 ton
Volume
mulliliters 0.033 fluid ounces
liters 2. pints
liters 1.057 quarts
liters 0.264 gallons
cubic meters 35.315 cubic feet
cubic meters 1.308 cubic yards
Temperature
Celsius multiply by Fahrenheit
9/5, then add
32
Radioactivity
millibecquerel 0.027 picocuries
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1.0 INTRODUCTION

. This report describes the 2006 fiscal year field activities associated with the instaliation of four
cable-tool-drilled boreholes located within the boundary of the Waste Treatment Plant (WTP),
'DOE Hanford site, Washington. The cable-tool-drilled boreholes extend from surface to ~20 ft
below the top of basalt and were utilized as cased entry holes for three deep boreholes
(approximately 1400 ft) that were drilled to support the acquisition of sub-surface geophysical
data, and one deep corehole (1400 ft) that was drilled to acquire continuous core samples from
underlying basalt and sedimentary interbeds. The geophysical data acquired from these boreholes
will be integrated into a seismic response model that will provide the basis for defining the
seismic design criteria for the WTP facilities.

These entry boreholes were installed for Pacific Northwest National Laboratory (PNNL) in
accordance with the Drilling Plan for the Waste Treatment Plant Seismic Test Borehole Project
(FS-RW-SWS-PN-005, Rev.0), and the Sampling and Analysis Plan (SAP): Waste Treatment

Plant Seismic Boreholes Project (ICN PNNL-15848-1.1 and attached PNNL-15848, Rev. 2).
Drilling data for these boreholes are summarized in Table I-1. Documents supporting field
activities as well as procedures followed during borehole characterization and construction are
listed in Section 7.0 of this document. '

1.1 BACKGROUND

Bechtel National, Inc., is under contract with the DOE to design and construct the WTP, located
adjacent to the eastern edge of the 200 East Area of the DOE Hanford site, Washington. During
the design/construction phase of the WTP, the data supporting the established seismic design
criteria for the WTP was deemed insufficient. The DOE’s office of River Protection requested
that Battelle direct an extensive seismic investigation to obtain shear-wave seismic velocity data
from the basalt and sedimentary interbeds that occur in the Saddle Mountains Basalt of the
Columbia River Basalt Group (CRBG) that underlies the WTP site.

To improve the seismic response model for the WTP site, a network of three deep boreholes was
selected to be drilled to provide access to the subsurface for collecting geophysical data,
primarily shear wave (Vs) and compressional wave (Vp) and downhole geophysical logging
data. These boreholes were also designed to provide samples to identify and characterize the
geologic units that underlie the WTP site as well as provide sediment core samples (within the

- Hanford and Ringold Formations) for dynamic laboratory testing. In addition to these boreholes,
a single wireline corehole was selected to be drilled to provide continuous core of the basalt and
sedimentary interbeds to provide for correlation of the geology to the geophysical data.

1.2 PURPOSE AND SCOPE _

The primary purpose of this field effort was to install four entry boreholes located within the
boundary of the WTP site, east of the 200 East Area. These boreholes will provide cased entry
holes for three deep boreholes and one deep corehole that will be used to acquire seismic data
and continuous core from underlying basalt and sedimentary interbeds. The scope of activities
described in this report includes the technical data that encompasses the drilling of four entry
boreholes and related construction. Additional scope of work described in this report includes
waste management and subsurface descriptions. All drilling data in this report are presented in

1-1
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the units in which they were measured in the field, with the exception of survey data where
applicable which are reported in metric units. A summary of the cased boreholes is provided in .
Table 1-1 and the locations are shown in Figure 1-1.

Table 1-1. Drilling Summary of WTP Site Seismic Entry Boreholes

Drilling Pate Total

Well 5 Northing: Easting Ground Surf:xce Entry

Name/Well Area (m) (m) Elevation Depth
ID Start | Finish (m) (feet bgs)

4993 WTP Site |8/21/06| 9/4/06 | 135756.7 | 576087.4 NS 3835

C4996 WTP Site | 7/12/06{7/27/061 136054.2|576145.2 NS - 369

C4997 WTP Site |7/30/06|8/18/061 135781.G|576300.3 NS ©40

C4998 WTP Site [6/12/06]7/10/06} 135755.3|576309.4 NS 401.5

Notes:

Northing and easting coordinates are based on Washington State Plane Coordinates North American

Datumn of 1983 (NAD83[91]) rounded to 0.1 m.

ft bgs = feet below ground surface.

NS = survey data not available at this time.

1-2
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Figure 1-1. Location Map for Entry Borcholes Located within the WTP Site Boundary
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2.0 TECHNICAL DATA

This section provides technical details of the drilling methods, and completion during
construction of the WTP seismic entry boreholes (see Figure 1-1). Drilling data are presented in
Table 2-1 and geologic borehole logs are located in Appendices A through D.

21 WTPSITE: SEISMIC ENTRY BOREHOLES

2.1.1 entry Borehole C4998

This section summarizes activities related to the construction of entry borehole C4998.

2.1.1.1 Drilling Summary

Drilling of entry borehole C4998 began on June 12, 2006 using a cable tool drill rig, driving
single wall carbon steel temporary casing with a 13 3/8-inch outside diameter (OD) and 12 3/8-
inch inside diameter (ID) to a depth of 201.0 ft below ground surface (bgs). Below 201.0 ft bgs
the casing was downsized to single wall carbon steel temporary casing with a 9 5/8-inch OD and
8 5/8-inch ID that was driven to a depth of 384.1 ft bgs. The borehole was advanced using both
core barrel and hard tool driiling methods to a total depth (TD) of 401.5 ft bgs on July 10, 2006.
The water table was initially encountered at approximately 278.1 feet bgs on June 30, 2006.

2.1.1.2 Sample Summary

Archive samples (1-pint glass jars) were collected for FH and PNNL at five-ft intervals, but were
not analyzed in the field. In addition to archive samples, lithologic changes were recorded and
collected in plastic chip trays for future characterization use by both FH and PNNL.

2.1.1.3 Construction Summary

Entry Borehole construction for borehole C4998 was designed to enable deep wire-line coring
operations to advance the borehole to approximately 1300 ft to 1500 ft bgs. Construction
materials and formation seal intervals are discussed below. Borehole plumbness testing was
performed at approximately 50-ft intervals during borehole advancement using an 10 3/4-inch
OD, 20-ft long tool within the 13 3/8-inch OD casing and a 6 5/8-inch OD, 20-ft long tool within
the 9 5/8-inch OD casing. Additional plumbness testing was performed at approximately 50-ft
intervals using a gyro survey tool. A separate report will provide specific details of these gyro
surveys. Construction and completion of this entry borehole was carried out from July 11, 2006
to July 12, 2006. Entry borehole construction summary data are provided in Table 2-1.

» Construction materials and grout seal interval. To support wire-line cortng
operations, 403.0 ft of 4 Y%-inch ID carbon steel temporary casing with centralizers placed
approximately every 40 ft were installed from 3.9 ft ags to 399.1 ft bgs (1.4 ft off
bottom). A grout seal was installed from 348.5 ft to 401.5 ft bgs, consisting of Portland
Type I/II cement and 5% bentonite powder by volume per WAC 173-160. After the
cement grout was in place the 4 Y2-inch temporary casing was lowered to 401.2 ft bgs.
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Table 2-1. Construction Summary for Entry Borehole C4998

Borehole ID! Borehole Total Water Level | 133/8in.OD | 95/8in. OD | 41/2in. OD | Grout Seal
Location Depth {ft bgs) casing depth | casing depth | casing depth Interval
(ft bgs)
C4998 WTP Site 401.5 278.1 201.0 384.5 401.2 348.5-401.5
Notes:
ft bgs = feet below ground surface.
in. = inch

OD = outside diameter.

2.1.2 Entry Borehole C49%6
This section summarizes activities related to the construction of entry borehole C4996.
2.1.2.1 Drilling Summary

Drilling of entry borehole C4996 began on July 12, 2006 using a cable tool drill rig, driving
single wall carbon steel temporary casing with a 13 3/8 inch OD and 12 3/8 inch ID to a depth of
211.3 ft below ground surface (bgs). Below 211.3 ft bgs the casing was downsized to single wall
carbon steel temporary casing with a 9 5/8 inch OD and 8 5/8 inch ID that was driven to a depth
of 350.0 ft bgs. The borehole was advanced using both core barrel and hard tool drilling
methods to a total depth of 369.0 ft bgs on July 27, 2006. The water table was initially
encountered at approximately 270.3 feet bgs on July 23, 2006.

2.1.2.2 Sample Summary

Field sampling data are presented in Table 2.2. Six split spoon samples and six corresponding
drive barrel samples were collected at discrete intervals and will be used in a laboratory testing
program to obtain site-specific soil property data. Soil testing procedures are detailed in ASTM
D4015-92 (Standard Test Methods for Modulus and Damping of Soils by the Resonant-Column
Method) and GR06-4 (Test Procedures and Calibration Documentation Associated with the
RCTS and URC Tests at the University of Texas at Austin). Additional soil samples (1-pint
glass jars) were collected directly above and below each split spoon interval and will be used in
laboratory testing for tritium analysis. Archive samples (1-pint glass jars) were collected for FH
and PNNL, at five-ft intervals, but were not analyzed in the field. In addition to archive samples,
lithologic changes were recorded and collected in plastic chip trays for future characterization
use by both FH and PNNL. Table 2-2 summarizes the field sampling data for entry borehole

C4996.
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Table 2-2. Sediment Sampling Summary for Entry Borehole C4996 (2 pages)
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Date Sample | DepthIntv. | HEIS | Liner Liner Biow % Strat.
(2006) Type (ft bgs) Number Depth Counts Rec.
Tritium 187.0 N/A -
N/A | Shoe | 189.0-190.0 $3s[ ND | g E
. BIK4Y1 | A | 1885-1890 7 ND | & |5
17.ul | SPHESpoon | 187.5-1900 o T B 1880 1885 | 10 [31] 60 |ND 2| g
BIK4Y3 | C | 187.5-188.0 65 ND | 81§
Drive Barrel | 187.5 - 190.0 | BIK4Y5 N/A ND | P E
Tritium 190.0 N/A =
N/A | Shoe | 232.5-233.0 49 0
BIK4Y6 | A | 232.0-2325 50 ND
soy | SPUitSPoON | 2305-233 | BIKAY7 | B |231.5-2320 269 {70 | . |ND E
BIK4Y8 | C 1231.0-2315 82 ND | &
BIK4YS | D | 230.5-231.0 18 ND
Drive Barrel| 187.5 - 190.0 | B1K4Y5 N/A ND
Tritinm 252.0 N/A o
N/A | Shoe | 254.0-2545 20] ND 2
| BIK501 | A | 25305 -254.0 71 33 |8 g
sou1g] | SPHtSPoOn | 25202545 | BIKS02 | B |253.0-25305 | 295 [116] o | 100} & | &
BIKS03 | C | 252.5-253.0 68 100 | &g
B1K504 D | 252.0-2525 20 g | 3 -5
Drive Barrel | 252.0 - 254.0 | B1K506 N/A ND 2
Tritium 254.5 N/A E
Tritium 2755 N/A, E
N/A | Shoe | 277.5-278.2 60 0
BIKS05 | A | 277.0-277.5 65 100
o1pgl | SPlitSpoon | 275.5-278.2 | BIKSO7 | B | 2765-277.0 | 250 [ 60 | (| 100 E
BIKS0S | C | 276.0-2765 49 100 | §
BIK509 | D | 275.5-276.0 16 90
.| Drive Barrel| 275.5-278.0 | B1K510 | N/A N/A N/A ND
Tritium 254.5 N/A N/A N/A N/A N/A
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Table 2-2. Sediment Sampling Summary for Entry Borehole C4996 (2 pages)

Date Sample Depth Intv. HEIS | Liner Liner Blow % Strat.
(2006) Type (ft bgs) Number Depth Counts Rec.
Tritium 301.0 N/A
N/A Shoe | 303.0-303.5 39 ND K
BIK712| A 302.5-303.0 68 83 g
25.1ul Split Speon | 301.0-303.5 [BIK713| B 302.0-302.5 | 204 | 61 66 100 | 2
BiK14 C 301.5-302.0 28 83 055 <
N/A D 301.0-301.5 8 0o | »|E
- =~
Drive Barrel | 301.0-303.5 |BlK716 N/A 2R
Tritium 303.5 N/A 5
Tritium 310.0 - 312.0 N/A §
N/A | Shoe | 314.0-3145 24 W 3|
BIK717| A | 313.5-314.0 113 R &
_— Split Spoon | 312.0-3145 |BIK718| B 313.0-313.5 | 437 | 35 o5 P w
BIK719| C 312.5-313.0 45 §
B1K720( D 312.0-312.5 30 2
Drive Barrel | 312.0-3140 |B1K721 N/A &
Tritium 315.0 N/A
Notes:
bgs = below ground surface
ft = feet
Jul = July
NA = not applicable
ND =no data
Strat. = Stratigraphy

2.1.2.3 Construction Summary

Entry Borehole construction for borehole C4996 was designed to enable deep mud-rotary
drilling to advance the borehole to approximately 1300 ft to 1500 ft bgs. After a total depth
of 369.0 ft bgs (20 ft into basalt) was obtained, a grout seal was installed from about 330 ft to
369 ft bgs, consisting of Portland Type VI cement and 5% bentonite powder by volume per
WAC 173-160. After the cement grout was in place the 9 5/8-inch temporary casing was
backpulled 5 ft to allow the cement to make contact with the formation and then driven back
to 350 ft bgs. Borehole plumbness testing was performed at approximately 50-ft intervals
during borehole advancement using a 10 3/4-inch OD, 20-ft long tool within the 13 3/8-inch
OD casing and a 6 5/8-inch OD, 20-ft long tool within the 9 5/8-inch OD casing. Additional
plumbness testing was performed at approximately 50-ft intervals using a gyro survey tool.
A separate report will provide specific details of these gyro surveys. Construction and
completion of this entry borchole was carried out on July 27, 2006. Entry borehole
construction summary data are provided in Table 2-3.

2-4
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Table 2-3. Construction Summary for Entry Borehole C4996

Borehole | Borehole Total Water Level | 133/8in. 0D | 95/8in. O} | Grout Seal
ID Location Depth (ft bgs) casing depth | casing depth Interval
{ft bgs) .
C4996 WTP Site 369.0 270.3 2113 350.0 330.4 -369.0
Notes:
ft bgs = feet below ground surface.
in. =inch _
OD = outside diameter.

2.1.3 Entry Borehole C4997
This section summarizes activities related to the construction of entry borehole C4997.
2.1.3.1 Drilling Summary

Drilling of entry borehole C4997 began on July 30, 2006 using a cable tool drill rig, driving
single wall carbon steel temporary casing with a 13 3/8-inch OD and 12 3/8-inch ID to a depth of
216.5 fi bgs. Below 216.5 fi bgs the casing was downsized to single wall carbon steel temporary
casing with a 9 5/8 inch OD and 8 5/8 inch ID that was driven to 383.3 fi bgs. The borehole was
advanced using both core barrel and hard tool drilling methods to a total depth of 401.0 ft bgs on
August 18, 2006. The water table was initially encountered at approximately 277.5 feet bgs on
August 9, 2006.

2.1.3.2 Sample Summary

Field sampling data are presented in Table 2.4. Several split spoon samples and
corresponding drive barrel samples were collected at discrete intervals and will be used in
a laboratory testing program to obtain site-specific soil property data. Soil testing
procedures are detailed in ASTM D4015-92 (Standard Test Methods for Modulus and
Damping of Soils by the Resonant-Column Method) and GR06-4 (Test Procedures and
Calibration Documentation Associated with the RCTS and URC Tests at the University
of Texas at Austin). Soil samples (1-pint glass jars) were collected directly above and
below each split spoon interval and will be used in laboratory testing for tritium analysis.
Additional soil samples (1-pint glass jars) were collected at each split spoon interval and
will be used for particle size analysis (ASTM D6913-04el). Archive samples (1-pint
glass jars) were collected for FH and PNNL, at five-ft intervals, but were not analyzed in
the field. In addition to the archive samples, lithologic changes were recorded and
collected in plastic chip trays for future characterization use by both FH and PNNL.
Several water samples were collected via kabis sampler from four isolated depth intervals
and will be tested for various chemical properties by FH. Table 2-4 summarizes the
sediment sampling data and Table 2-5 summarizes the water sampling data for borehole
C4997.
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Date Sample Depth Intv. HEIS Liner Liner Blow % Strat.
(2006) Type (it bgs) Number Depth Counts | Rec.
N/A Shoe | 22.6-32.1 47
B1K867 A 20.6-21.1 25
307yl | Sphit Spoon 20.6 - 23.1 B1K868 B 21.1-21.6 [192] 35| 100 '%
B1K869 C 21.6-22.1 40 3
B1K870 D 22.1-22.6 45
Drive Barrel 20.6 - 23.1 BIKE&CS N/A
N/A Shoe | 32.1-326 33
BIK871 A 31.6-32.1 39
Split Spoon 30.1-32.6 B1K871 B 31.1-316 |156] 451 100 o
31-Jul B1K871 C 30.6 - 31.1 29 g
B1K§71 D 30.1 - 30.6 10 “
Drive Barrel 30.1-32.1 ND ‘ N/A
P.S. 30.5 N/A
N/A Shoe | 41.4-419 89
B1K875 A 409 -41.4 63 o
31.7u] | SPlit Spoon 39.4-41.9 BI1K876 B 40.4-409 |302{ 65 | 100 *§ =
B1K877 C 399-404 65 » 1D
BIK878 D 39.4-399 20 g
P.S. 40.0 N/A =
N/A | Shoe | 522-327 134 E
B1K879 A 51.7-52.2 69 =
31-7ul Split Spoon 50.2-52.7 B1K880 B 51.2-51.7 {308| 58 | 100 '% 8
B1K 881 C 50.7-51.2 38 » 5
B1K 882 D 50.2 - 50.7 9 =
P.S. 50.5 N/A
' N/A Shoe 62.3 - 62.8 134
BIK 883 A 61.8-623 55
31.gul | Split Spoon 60.3 - 62.8 B1K884 B 61.3-61.8 |294] 60 | 100 g
B1K885 C 60.8-61.3 25 A
B1K886 D 60.3 - 60.8 20
P.S. 60.0 N/A
N/A Shoe | 71.8-72.3 111
B1K887 A 713-718 52
Split Spoon 69.8 -72.3 B1K888 B 70.8-713 |228{ 36 | 100 -
1-Aug B1K 889 C 70.3 - 70.8 20 é}%
B1K 8§90 D 69.8 - 70.3 9
Drive Barrel | 70.0-72.5 B1K8Cé N/A
P.S. 70.0 N/A
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Date Sample Depth Intv. HEIS | Liner Liner Blow Yo Strat.
(2006) Type (ft bgs) Number Depth Counts | Rec.
. N/A Shoe 81.7 - 82.2 39
B1K§91 A 81.2-81.7 121 .
Split Spoon 79.7 - 822 BIK892 | B 80.7-812 |287[ 55| 100 |
1-Aug B1K893 C 80.2 - 80.7 49 =
BIK89 | D 797 -80.2 23 »
Drive Barrel -79.7 - 81.7 B1K8Fe6 N/A
P.S. 0.0 N/A
N/A Shoe 91.6-92.1 107
BIK895 | A 91.1-91.6 48
‘ Split Spoon 89.6-92.1 B1K89% | B 90.6-91.1 24543 | 100 |
1-Aug B1K897 | C 90.1 - 90.6 30 5)
B1K898 | D 89.6 - 90.1 17
Drive Barrel 89.6-91.6 BIK8F7 ‘ N/A
P.S. 90.0 N/A
N/A Shoe | 101.7-102.2 2
BIK899 | A 101.2 - 101.7 63
Split Spoon | 99.7 - 102.2 BIKSBO | B [ 1007-1012 ]244| 51| 100 | o | o
2-Aug BIKS8Bl | C 100.2 - 100.7 24 5%
BIK8B2 | D 99.7-100.2 14 “E
Drive Barrel 89.7 - 100.2 B1K8Fg N/A g
P.S. 100.0 N/A k-
N/A_ | Shoe | 111.5-112.0 109 E
BIKSB3 | A 111.0-111.5 102 £
Split Spoon | 109.5-111.8 | BIK8B4 | B 1105-111.0 |289[ 41 100 | o | &
2-Aug BIK8BS | C 110.0- 110.5 27 éo% E
BI1K8B6,| D 109.5-110.0 . 10 =
Drive Barrel | 109.5-112.0 { BIKSHO N/A
P.S. 110.0 N/A
N/A Shoe | 122.6-123.1 92
BIKSB7 | A | 122.1-1226 41
Split Spoon | 120.6-123.1 | BIKS8BR | B 121.6-122.1 |232[ 44 | 100 | .,
2-Aug BIK8BY | C 121.1- 1216 35 g
BIK8CO | D 120.6 - 121.1 15 i
Drive Barrel | 120.6-123.1 | BI1K8H1 N/A
P.S. 120.0 N/A
N/A Shoe | 133.0-133.5 59
_ BIK8CI | A 132.5-133.0 35 2
Split Spoon | 131.0-133.6 | B1K8C2 | B 132.0-132.5 |209[ 64 | 100 | &
2-Aug ' BIK8C3 | C 131.5-132.0 31 ;j
BIK8C4 | D 131.0-131.5 20 =
Drive Barrel | 130.2-132.7 | BIK8H2 N/A 3
P.S. 131.0 N/A
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Date Sample Depth Intv. HEIS Liner Liner Biow Yo Strat.
(2006) Type {ft bgs) Number Depth Counts | Rec.
N/A Shoe | 141.7-1422 78
BIK8H3 | A 1412 - 141.7 31
Split Spoon | 139.7-1422 | BIKSH4 | B 140.7-1412 | 16429 | 100 | -
2-Aug BIK8H5 | C 140.2 - 140.7 18 &
BIK8H6 | D 139.7 - 140.2 8
Drive Barrel | 139.7-141.7 | BI1K8H7 N/A o
P.S. 140.0 N/A ool
N/A Shoe | 152.1-152.6 85 =
BIKSH8 | A | 151.6-152.1 45 2
Split Spoon | 150.1-152.6 | BIK8H9 | B 151.1-151.6 [185[ 34| 100 | ~ | 2
2-Aug BIK8JO | C 150.6 - 151.1 13 & E
BIK8I1 | D 150.1 - 150.6 8 2
Drive Barrel 150.1 - 152.1 B1K8I2 N/A g
P.S. 150.5 N/A <
N/A Shoe | 161.5-162.0 102 2
BIK8I3 | A 161.0-161.5 48 o
Split Spoon | 159.5-162.0 | B1K8J4 | B 160.5-161.0 |210[ 30| 100 | &
3-Aug BIK8JS | C | 160.0-160.5 15 Z
BIKSLO | D 159.5 - 160.0 6 =
Drive Barrel 159.5-161.5 B1KI11 N/A
P.S. 160.0 N/A
N/A Shoe | 1713-172.3 67 ND| g
BIKSL2 | A 170.8 - 171.3 47 100] ©
Split Spoon | 169.8-1723 | BIKSL3 | B 1703 - 170.8 | 161[ 20 |73{100} €
3-Aug BIK8L4 | C 169.8 - 1703 19 95| ©
NR D NR 8 0| &
Drive Barrel | 170.0-172.5 | BIKSL6 N/A Z .
P.S. 170.0 N/A P m
N/A Shoe | 182.1-182.6 73 ND| 3 5
BIKEL7 | A | 181.6-1821 56| [80] B |2
Split Spoon | 180.1-182.6 | BIKSLE | B 181.1-181.6 | 244 81 |64[100] € | 2
3-Aug BIK8LY | C 180.6 - 181.1 26 751 2 E
NR D NR 8 0] |8
Drive Barrel | 180.1-182.1 | BIK8MI N/A El e
P.S. 180.5 N/A @ | &
N/A Shoe | 191.7-192.2 125| [ND ks
BIKSM2 | A 1912 -191.7 122 90| @
Split Spoon | 189.7-192.2 | BIKSM3 | B 190.7-191.2 | 4211 81 |95[100} &
4-Aug BIK8M4 | C 190.2 - 190.7 72 100} 3,
BIKSMS | D 189.7 - 190.2 21 9 | 2
Drive Barrel | 189.7-191.7 | BIK8Mé6 N/A Z
P.S. 190.0 N/A
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Table 2-4. Sediment Sampling Sumniary for Entry Borehole C4997 (6 pages)

Date Sample Depth Intv. HEIS |Liner Liner Blow Yo Strat.
(2006) Type {ft bgs) Number Depth Counts | Rec.
N/A [ Shoe | 201.7-2022 80| [ND| ®
BIKSM7 | A [ 201.2-201.7 55 50| 8
Split Spoon | 199.7-2022 [ BIK8MS | B | 200.7-2012 260 55 |85[100] <
4-Aug BIKS8M9 | C [ 200.2-200.7 45 | [100] B
BIKSNO | D [ 199.7-200.2 25 90 | &
Drive Barrel | 200.0-202.5 | BIK8NI _N/A =
P.S. 200.0 N/A “
N/A [ Shoe | 211.4-2119 58 e
o BiKSN2 | A | 2109-2114 65 8
‘ Split Spoon | 209.4-2119 | BIKSN3 | B | 210.4-2109 |278[63 | 100 | &
6-Aug BIKSN4 | C | 209.9-2104 61 2
B1K8N5 | D | 209.4-209.9 31 A
Drive Barrel | 209.4-2114 [ BIKEN6 N/A g
P.S. 210.0 N/A il
N/A | Shoe | 221.6-222.1 49 es
_ BIK8N7 | A | 221.1-221.6 146 ‘g
Split Spoon | 219.6-222.1 | BIKSNS | B | 220.6-221.1 |464[118] 100 | B | =
8-Aug BIKSN9 | C | 220.1-2206 112 gl 8
BIK8PO | D | 219.6-220.1 39 > g
Drive Barrel | 219.6-221.6 | BIKS8PI N/A RS
P.S. 220.0 N/A @ | -
8-Aug | DriveBarrel | 2282-2302 | BIK8P6 | N/A <
P.S. 228.2-230.2 ~ N/A S
N/A [ Shoe | 242.0-2425 ND B
: BIKSP7 | A | 241.5-2420 50 &8
Split Spoon | 240.0-242.5 [ BIKSPS | B | 241.0-2415 127468 | 100 | €
8-Aug BIKSPS | C | 240.5-241.0 62 2
BIKSRO | D | 240.0-240.5 94 &
Drive Barrel | 242.5-2430 | BIKSRI N/A 2
P.S. 240.0 N/A »
N/A [ Shoe | 252.0-2522 39 s
: B1K8R2 | A | 251.5-2520 137 8
Split Spoon | 250.0-2522 [ BIK8R3 | B | 251.0-2515 |495[126] 100 | ¢
8-Aug BIKSR4 | C | 250.5-251.0 115 g
BIK8RS | D | 250.0-250.5 78 A
Drive Barrel | 250.0-252.0 | BIK8Ré6 N/A =
P.S. 250.0 N/A “
N/A_ [ Shoe | 261.7-262.2 135
BIKSR7 | A | 261.2-2617 100 B | g
Split Spoon | 259.7-262.2 | BIKSR8 | B | 260.7-261.2 {440{100] 100 | 8 | § =
9-Aug : BIKSRY | C | 260.2-260.7 75 © ‘g%
. | BIK9DS | D | 259.7-260.2 30 ERECR
Drive Barrel | 260.0-262.5 [ B1KSD9 N/A o e~
P.S. 260.0 N/A
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Table 2-4. Sediment Sampling Summary for Entry Borehole C4997 (6 pages)

Date Sample Depth Intv. HEIS | Liner Liner Blow Yo Strat.
(2606) Type (ft bgs) Number Depth Counts | Rec.
N/A Shoe | 271.4-2720 124
BIK9FO | A 270.9-2714 73 T
Split Spoon | 269.4-272.0 | BIK9F1 | B 2704-2709 133966 | 100 | &
9-Aug BIKSF2 | C | 269.9-2704 48 ©
BIKSF3 | D 269.4 - 269.9 18 2
Drive Barrel | 270.0-272.5 | BI1K9F4 N/A A
P.S. 270.0 N/A
Tritium/P.S. 280.0 N/A
N/A Shoe 282.0-282.5 39 —_
BIK9B8 | A | 281.5-2820 146 5
9-Aug Split Spoon | 280.0-282.5 | BIK9BY | B 281.0-2815 |586[205] 100 | &
BIK9CO | C 280.5 - 281.0 132 2
BIK9C1 | D 280.0 - 280.5 64 5)
Drive Barrel | 280.0-282.0 | BIK9FS N/A
Tritium 283.0 N/A
Tritium/P.S. 293.0 N/A
N/A Shoe | 294.6 - 295.1 69 -
B1K9MS | A | 294.1-294.6 58 =g
10-Aug | SPlit Spoon 292.6-2951 | BIKSM9 | B 2036-204.] [2250 49 100 | 5| E
BIKONO | C | 293.1-293.6 34 e
BIKINI | D | 2926-293.1 15 3%
Drive Barrel | 292.6-294.6 | BIK9N2 N/A &
Tritium 295.0 N/A o
Tritium/P.S. 300.0 N/A 3
N/A Shoe | 302.0-302.5 36 ND §
B1K9C2 5
Bikocs | A 301.5 - 302.0 20 50 - ~
Split Spoon B1K9C3 2
10-Aug (SFHVI'O;\ 3000-302.5 | Bikocy | B | 3010-3015 507 15 154100 {é
amples B1K9C4
piocs | C 300.5 - 301.0 62 100 §
B1K9CS5
B1Kocs | D 300.0 - 300.5 26 100
Drive Barrel | 300.0-302.0 | BIK9N2 N/A
Tritium 303.0 N/A
Tritium/P.S. 309.5 N/A
N/A Shoe | 312.5-313.1 241 ND | _,
BIKON3 | A | 312.0-3125 95 | [100] %
LA | SPlitSpoon | 310.5-313.1 | BIKON4 | B 311.5-3120 |416( 35 | 1100 3
5 BIKONS | C | 311.0-3115 247" [100] &
BIK9N6 | D 310.5-311.0 11 90 5
Drive Barrel 310.5-313.0 BI1K9N7 N/A
Tritium 313.0 N/A
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Date Sample Depth Intv. HEIS Liner Liner Blow % Strat,
(2006) Type (ft bgs) Number Depth Counts | Rec.
Tritium/P.S. 3350 N/A
N/A Shoe | 338.8-339.2 289
Split Spoon BIKODO A 338.3-338.8 120
(FH VOA 336.8-339.2 B 337.8-338.3 | 680|145 100 |3
15-Aug Sarml B1K9D1 - Z
ples) BiKSD? L C | 3373-3378 56 ke
D 336.8-337.3 30 Z.
Drive Barrel { . 310.5-313.0 B1K9F7 N/A =2
Tritium 313.0 ' N/A 3| <
Tritium/P.S. 351.0 N/A =
16-Aug | Drive Barrel | 351.0-352.5 | BIKOFS | N/A [ 30 3
Tritium 353.0 N/A . &
Tritium 366.0 N/A s
P.S. 365.6 - 367.6 N/A E
N/A Shoe | 366.6-367.1 71 | ND -
Split Spoon BI1KC05 A 366.1 -366.6 | 145]| 35 100 E
16-Aug| (FHVOA 365.6-367.1 B1KC06 B 365.6 - 366.1 39 50 100 s §
Samples) BIKC07 NR 0|8
BIKCO8 NR 09
Drive Barrel | 365.6 - 367.6 B1KB68 N/A 50 |2
Tritium 313.0 N/A @
Tritium 380.0 N/A
17-Aug . P.S. 380.0-382.0 N/A
Drive Barrel | 380.0-382.0 | BIKSFO | N/A
Tritium 385.0 N/A
Notes:
ft bgs =below ground surface
ft = feet
Jul = July
Aug = August
N/A = not applicable
ND =no data
Strat. = Stratigraphy
Table 2-5. Water Sampling Summary for Entry Borehole C4997
Date Sample | Sampling Depth Intv. (ft HEIS Duplicate Set HEIS
{2006) Type Method bgs) Numbers Numbers
o-Aug | Water Kabis | 279.5-280.4 Dy N/A
10-Avg | Water Kabis 303.0 vt B oy
. BIK9B4
15-Aug Water Kabis 334.5-339.0 B1KOBS N/A
16-Aug Water Kabis 364.5-367.6 g;ﬁggﬁ N/A
Notes:

ft bgs = feet below ground surface
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Date Sample | Sampling Depth Intv. (it HEIS Duplicate Set HEIS
(2006) Type Method bgs) Numbers Numbers
Aug = August

2.1.3.3 Construction Summary

Entry Borehole construction for borehole C4997 was designed to enable deep mud-rotary drilling
to advance the borchole to approximately 1300 ft to 1500 ft bgs. After a total depth of 401.0 ft
bgs (18 ft into basalt) was obtained, a grout seal was installed from about 330 ft to 401.0 ft bgs,
consisting of Portland Type I/II cement and 5% bentonite powder by volume per WAC 173-160.
After the cement grout was in place the 9 5/8-inch temporary casing was backpulled ~35 ft to
allow the cement to make contact with the formation and then driven back to 383 it bgs.
Borehole plumbness testing was performed at approximately 50-ft intervals during borehole
advancement using a 10 3/4-inch OD, 20-ft long tool within the 13 3/8-inch OD casing and a 6
5/8-inch OD, 20-ft long tool within the 9 5/8-inch OD casing. Additional plumbness testing was
performed at approximately 50-ft intervals using a gyro survey tool. A separate report will
provide specific details of these gyro surveys. Construction and completion of this entry
borehole was carried out from August 18, 2006 to August 19, 2006. Well construction summary
data are provided in Table 2-6.

Table 2-6. Construction Summary for Entry Borehole C4997

Borehole Borehole Total Depth | Water Level | 133/8in. OD | 95/8in. OD | Grout Seal
ID Location (ft bgs) (ft bgs) casing depth | casing depth Interval
C4997 WTP Site 401.0 277.5 216.5 3833 330-401
Notes:
ft bgs = feet below ground surface.
in. = inch
OD = outside diameter.

2.1.4 Entry Borehole C4993

This section summarizes activities related to the construction of entry borehole C4993

2.1.4.1 Drilling Summary

Drilling of entry borehole C4993 began on August 21, 2006 using a cable tool drill rig, driving

single wall carbon steel temporary casing with a 13 3/8-inch OD and 12 3/8-inch ID to a depth of

211.8 ft below ground surface (bgs). Below 211.8 ft bgs the casing was downsized to single wall

carbon steel temporary casing with a 9 5/8-inch OD and 8 5/8-inch ID that was driven to a depth

of 363.7 ft bgs. The borehole was advanced using both core barrel and hard tool drilling

methods to a total depth of 383.5 ft bgs on September 4, 2006. The water table was initially .
encountered at approximately 258.2 feet bgs on August 29, 2006. '
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2.1.4.2 Sample Summary

Field samphng data are presented in Table 2.7. Four split spoon samples and four corresponding

. drive barrel samples were collected at discrete intervals and will be used in a laboratory testing
- program to obtain site-specific soil property data. Soil testing procedures are detailed in ASTM

D4015-92 (Standard Test Methods for Modulus and Damping of Svils by the Resonant-Column
Method) and GRO6-4 (Test Procedures and Calibration Documentation Associated with the
RCTS and URC Tests at the University of Texas at Austin). Below groundwater, soil samples
(1-pint glass jars) were collected directly above and below each split spoon interval and will be
used in laboratory testing for tritium analysis. Additional soil samples (1-pint glass jars) were
collected at each split spoon interval and will be used for particle size analysis. Archive samples
(1-pint glass jars) were collected for FH and PNNL, at five-ft intervals, but were not analyzed in
the field. In addition to the archive samples, lithologic changes were recorded and collected in
plastic chip trays for future characterization use by both FH and PNNL.
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Table 2-7. Sediment Sampling Summary for Entry Borehole C4993

Date Sample Depth Intv. HEIS |Liner Liner Blow % Strat.
(2006) Type (ft bgs) Number Depth Counts Rec.
N/A | Shoe | 179.0-179.5 70 ND _
BIKHS8 | A 178.5-179.0 70 >
24-Aug Split Spoont | 177.0-179.5 | BIKH59 | B 178.0-178.5 |260| 60 100 G .
BIKH60 | C 177.5- 178.0 45 2| F
BIKH61 | D 177.0-177.5 15 5|
Drive Barrel | 177.0- 179.5 | BIKHS57 N/A -
Tritium 280.0 N/A 2
N/A_ | Shoe | 281.3-281.8 164 ND = g
BIKH52 | A 280.8-281.3 [, .1 112 100 | 519
Split Spoon | 279.8-282.3 | BIKHS3 | B 280.3 - 280.8 54 { o | 100 C; ©
29-Aug - | BIKHS4 | C 279.8 - 280.3 22 100 | B <
NR D NR ND 0 || &
Drive Barrel | 279.8 - 281.8 | BIKH56 N/A =
P.S. 279.8 - 281.8 N/A 2
Tritium 284.0 N/A
Tritium 311.5 N/A
N/A | Shoe [ 312.5-313.1 162 ND 75
‘ BIKB69 | A 312.0-312.5 130 100 | 5
30-Aue Split Spoon | SUL5- 3131 M oRpzo | B | 3115-3120 |20 34 ] 50 [100 | o -
NR C/D NR 0 0 | 13
Drive Barrel | 311.5-313.1 | BIKIV6 N/A % :E}
P.S. 311.5-313.1 N/A =1
Tritium | 311.5-313.1 N/A %
Tritium 311.5 N/A g
N/A | Shoe | 315.0-3153 145 ND s|&
BIKIV7 | A 314.5-315.0 |, | 151 100 | &|m=
Split Spoon | 313.5-3153 | BIKJV8 | B 314.0 - 314.5 119 | 100 (-; &
31-Aug BIKJV9 | C 313.5-314.0 31 100 |8 -§
NR D NR 0 |a&a
Drive Barrel | 313.5-315.5 | BIK9T8 N/A 2
P.S. 313.5-315.5 N/A 2
Tritinm 315.5 N/A
Notes:
bgs = below ground surface
ft = feet
Aug = August
N/A = not applicable
ND = no data

Strat. = Stratigraphy
P.S. =Particle Size Sample

2.1.4.3 Construction Summary

Entry Borehole construction for borehole C4993 was designed to enable deep mud-rotary

drilling to advance the borehole to approximately 1300 ft to 1500 ft bgs. After a total depth
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of 383.5 ft bgs (25.5 ft into basalt) was obtained, a grout seal was installed from about 354.7
ft to 383.5 fi bgs, consisting of Portland Type I/Il cement and 5% bentonite powder by
volume per WAC 173-160. After the cement grout was in place the 9 5/8-inch temporary
casing was backpulled 5 ft to allow the cement to make contact with the formation and then
driven back to 383.5 ft bgs. Borehole plumbness testing was performed at approximately 50-
ft intervals during borehole advancement using a 10 3/4-inch OD, 20-ft long tool within the
13 3/8-inch OD casing and a 6 5/8-inch OD, 20-ft long tool within the 9 5/8-inch O casing.
Additional plumbness testing was performed at approximately 50-ft intervals using a gyro
survey tool. A separate report will provide specific details of these gyro surveys.
Construction and completion of this entry borehole was carried out on September 5, 2006.
Well construction summary data are provided in Table 2-8.

Table 2-8. Construction Summary for Entry Borchole C4993

Borehole Borehole Total Depth | Water Level | 133/8in. OD | 95/8in. OD | Grout Seal
1D Location (ft bgs) (ft bgs) casing depth | casing depth Interval
C4993 WTP Site 383.5 258.2 211.8 363.7 3547 -383.5
Notes:
ft bgs = feet below ground surface.
in. = inch
OD = outside diameter.
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3.0 WASTE MANAGEMENT

The Unit Managers for Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) Operable Units at the Hanford Site issued a decision to include these test
boreholes and corehole in the 200-PO-1 Operable Unit. Under this agreement, waste from the
drilling of these holes was disposed of according to DOE/RL-2004-18, Waste Control Plan for
the 200-PO-1 Operable Unit (February 2004). Waste was designated in accordance with WAC
173-303 and RCW 70.105 using a combination of process knowledge, historical analytical data,
and sample analysis. All details concerning handling of waste are addressed by Gardner et al.,
(2006) and the Waste Control Plan. Final waste management instructions in the field were
provided and controlled by the drilling contractor (Energy Solutions), with additional details
provided below.

3.1  WTP SITE (200-PO-1 OU)
Cutting spoils for the WTP site were handled as described in the following sections.

3.1.1 Vadose Zone Cuttings

Vadose zone cuttings from the WTP site were designated low risk from chemical or radiological
contamination. Vadose zone cuttings from borcholes C4998, C4996 and C4993 were collected
in stockpiles near the point of generation and then released back into the ground based on field
surveys by radiological control technicians (RCT). All drill cuttings generated from ground
surface to TD from entry borehole C4997 were containerized in 55-gallon drums lined with a 10-
mil plastic liner. Drums were stored on site for final disposition. Drill cuttings were surveyed in
accordance with Hanford Site Solid Waste Acceptance Criteria (HNF-EP-0063).

All wastes gencrated from drilling and sampling operations were handled as CERCLA waste and
were managed in accordance with the DOE/RL-2004-18, Waste Control Plan for the 200-PO-1
Operable Unit (February 2004),

3.1.2 Saturated Zone Cuttings

All drill cuttings below the highest recorded water table (approximately 220 ft bgs in borehole
4998, 220 ft bgs 1n borehole C4996 and 215 ft bgs in borehole C4993) were containerized in
55-gallon drums lined with a 10-mil plastic liner. Drums were stored on site for final
disposition.
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40 GEOPHYSICAL SURVEY

- Borehole geophysical surveys were performed in entry borehole C4998 on June 22, 2006 and

July 10, 2006. Spectral Gamma Logging System (SGLS) and bulk density surveys were carried
out from ground surface (0 feet) to 392 feet bgs. Survey results are plotted in figure 4-1. A
separate report will provide specific details of these geophysical surveys.
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Figure 4-1: Geophysical Data for Seismic Entry Borehole C4998
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. 5.0 CIVIL SURVEY

The civil surveys of all four boreholes had not been completed at the time of report preparation.
When available, the civil survey data will be entered into the Hanford Well Information System

(HWIS) database.
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6.0 SUBSURFACE DESCRIPTION

+ 6.1  WTPSITE

This section provides the generalized stratigraphy of the WTP site, as well as summaries of field
observations '

6.1.1 Geology/hydrogeology

Generalized stratigraphy beneath the WTP Site includes sediment backfill that primarily consist
of sand, generally less than 5 m in thickness. The backfill sediments overlie unconsolidated
sediments of the Hanford formation. The Hanford formation extends for approximately 250 +
20 ft and consists primarily of fine- course-grained sand, rare silt to clayey silt, and pebble- to
boulder-gravel fluvial deposits. At the WTP site these deposits are divided into two groups,
sand-dominated (H2 Unit) and gravel-dominated (H3 Unit). The sand-dominated group consists
of fine- course-grained sand with variable silt content. The sand typically contains a high basalt
content that generally decreases within layers of fine- to very-fine-grained sand. The sand
commonly contains small pebbles and intermittent, felsic-dominated silty layers less than 1.0 m
thick. The gravel-dominated group consists of coarse-grained sand and granule-to-boulder
gravel. The gravel is typically clast-supported and contains a high basalt content. In general, the
basalt content decreases with depth, forming a gradual transition to relatively older, more
heterolithic gravel deposits. These older deposits, herein referred to as “reworked Ringold
Formation”, commonly exhibit a slightly higher degree of weathering and were likely derived
from scouring and reworking of the underlying Ringold Formation. The reworked Ringold
Formation deposits overlie consolidated sandy gravel from Unit A of the Ringold Formation.
Sediment of Ringold Formation Unit A beneath the WTP site typically consists of sub- to well-
rounded heterolithic pebbles and small cobbles with a felsic-dominated medium-grained sand
matrix that 1s commonly distinguished by its striking light olive brown color. The Ringold
Formation disconformably overlies basalt of the Elephant Mountain Member of the Columbia
River Basalt Group. A summary of stratigraphic units encountered at the WTP entry borehole
sites 1s presented in Table 2-9.



WMP-32119, Rev. 0

Table 2-9. Suprabasalt Sedimentary Units Encountered at the WTP Entry Borehole Sites

Borehole C4998 C4996 C4997 4993
1D Center Northwest Center Southwest

Surface

Elevation NS NS NS NS

Thickness | Drilled | Thickness | Drilled | Thickness | Drilled | Thickness | Drilled
Unit (feet) Depth® (feet) Depth® (feet) Depth® (feet) Depth®

Suprabasalt
Sediments

382 0 349 0 383 0 358 0

Backfill 9 0 0.5 0 16.8 0 0.3 0

Hanford
fm. Unit 151.5 9 165 0.5 149.2 16.8 159.7 0.3
H2
Hanford
fin. Unit 90.5 159.5 89.5 165.5 89.5 160 70 166
H3
Reworked
Ringold 72 250 49 255 63.5 255.5 64 236
Fm,
Ringold
Fm. Unit A
Notes:
* Top of unit in feet
NS = No survey available at this time.

60 322 45 304 64 319 58 300

6.1.2 Entry Borehole C4998

At this location, in-situ sediments are overlain by a backfill layer of sand intermixed with aeolian
sand and silt, which extend from ground surface to a depth of about 9.0 ft bgs. Sediment below
the sand fill, from 9.0-159.5 feet bgs consists of Unit H2 sand-dominated sediment of the
Hanford formation. The interval from 159.5-250.0 ft bgs contains Unit H3 gravel-dominated
sediment of the Hanford formation. The Hanford formation overlies reworked sediments of the
Ringold Formation, which extend from 250-322.0 ft bgs. Sediments of the Ringold Formation
Unit A were encountered between 322.0 ft bgs to 382 ft bgs. Basalt of the Elephant Mountain
Member of the Columbia River Basalt Group was encountered from 382 ft bgs to a total entry
borehole depth of 401.5 ft bgs. Lithologic descriptions and geologic borehole logs for this
borehole were prepared in accordance with FH procedure CP-GPP-EE-01-7.0, Rev. 1, “Geologic
Logging,” and are included in Appendix A.

6.1.3 Entry Borehole C4996

At this location, in-situ sediments are overlain by a backfill layer of crushed gravel intermixed
with acolian sand and silt, which extend from ground surface to a depth of about 0.5 ft bgs.
Sediment below the gravel fill, from 0.5-165.5 feet bgs consists of Unit H2 sand-dominated

sediment of the Hanford formation. The interval from 165.5-255.0 ft bgs contains Unit H3 .
gravel-dominated sediment of the Hanford formation. The gravel-dominated sequence at this
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site, however, contains several intermittent layers of sand-dominated sediment. The Hanford
formation overlies reworked sediments of the Ringold Formation, which extend from 255.0-
304.0 ft bgs. Sediments of the Ringold Formation Unit A were encountered between 304.0 ft
bgs to 349 ft bgs. Basalt of the Elephant Mountain Member of the Columbia River Basalt Group
was encountered from 349.0 ft bgs to a total entry borehole depth of 369.0 ft bgs. Lithologic
descriptions and geologic borehole logs for this well were prepared in accordance with FH
procedure CP-GPP-EE-01-7.0, Rev. 1, “Geologic Logging,” and are included in Appendix B.

6.1.4 Entry Borehole C4997

At this location, in-situ sediments are overlain by a backfill layer of sand intermixed with aeolian
sand and silt, which extend from ground surface to a depth of about 16.8 ft bgs. Sediment below
the sand fill, from 16.8-166.0 feet bgs consists of Unit H2 sand-dominated sediment of the
Hanford formation. The interval from 166.0-255.5 ft bgs contains Unit H3 gravel-dominated
sediment of the Hanford formation. The Hanford formation overlies reworked sediments of the
Ringold Formation, which extend from 255.5-319.0 ft bgs. Sediments of the Ringold Formation
Unit A were encountered between 319.0 ft bgs to 383.0 fi bgs. Basalt of the Elephant Mountain
Member of the Columbia River Basalt Group was encountered from 383.0 ft bgs to a total entry
borehole depth of 401.0 ft bgs. Lithologic descriptions and geologic borehole logs for this well
were prepared in accordance with FH procedure CP-GPP-EE-01-7.0, Rev. 1, “Geologic
Logging,” and are included in Appendix C.

6.1.5 Entry Borehole C4993

At this location, in-situ sediments are overlain by a backfill layer of crushed gravel intermixed
with aeolian sand and silt, which extend from ground surface to a depth of about 0.3 ft bgs.
Sediment below the backfill, from 0.3-166.0 feet bgs consists of Unit H2 sand-dominated
sediment of the Hanford formation. The interval from 166.0-236.0 ft bgs contains Unit H3,
gravel-dominated sediment of the Hanford formation. The Hanford formation overlies
reworked sediments of the Ringold Formation, which extend from 236.0-300 ft bgs. Sediments
of the Ringold Formation Unit A were encountered between 300.0-358.0 ft bgs. Basalt of the
Elephant Mountain Member of the Columbia River Basalt Group was encountered from 358.0 ft
bgs to a total entry borehole depth of 383.5 ft bgs. Lithologic descriptions and geologic borehole
logs for this well were prepared in accordance with FH procedure CP-GPP-EE-01-7.0, Rev. 1,
“Geologic Logging,” and are included in Appendix D.
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Figure 6-1: Subsurface Geology and Geophysical Data for Seismic Entry Borehole C4998
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Figure 6-2: Subsurface Geology and Soil Sampling Intervals for Seismic Entry Borehole C4996
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Figure 6-3: Subsurface Geology and Soil Sampling Intervals for Seismic Entry Borehole C4997 .
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Figure 6-4: Subsurface Geology and Soil Sampling Intervals for Seismic Entry Borehole C4993 .
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APPENDIX A

BOREHOLE LOG
ENTRY BOREHOLE C4993
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CHIP TRAY PHOTOGRAPHS (C4997)
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CHIP TRAY PHOTOGRAPHS (C4998)
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