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1.0 Introduction

Five boreholes were drilled at the single-shell tank farm Waste Management Area (WMA) T in
August through December 2000. The wells are 299-W11-38, 299-W11-39, 299-W11-40, 299-W11-41,
and 299-W11-42. Table 1 gives the names and numbers for the new wells. Borehole 299-W11-38
was decommissioned after the temporary casing became stuck during drilling. It was replaced by well
299-W11-42. The latter four new boreholes were installed as Resource Conservation and Recovery Act
(RCRA) groundwater monitoring wells in fulfillment of Tri-Party Agreement (Ecology et al. 1998)
milestone M-24-00L. Well 299-W11-39 is located at the northeast corner of T tank farm and is a replace-
ment for well 299-W11-23 which is going dry. Well 299-W11-42 is located on the east side of T tank
farm and replaces well 299-W11-28 which is going dry. Wells 299-W11-40 and 299-W11-41 are located
on the east side of the T tank farm and are new downgradient monitoring wells installed in response to
changing flow direction. The locations of all wells in the WMA T monitoring network are shown on
Figure 1.

The original assessment monitoring plan for WMA T was issued in 1993 (Caggiano and Chou 1993).
That plan was updated for the continued assessment at WMA T in 2001 (Hodges and Chou 2001). The
updated plan provides justification for the new wells. The new wells were constructed to the specifica-
tions and requirements described in Washington Administrative Code (WAC) 173-160 and WAC 173-
303, the updated assessment plan for WMA T (Hodges and Chou 2001), and the description of work for
well drilling and construction.®

This document compiles information on the drilling and construction, well development, pump
installation, and sediment and groundwater sampling applicable to the installation of wells 299-W11-39,
299-W11-40, 299-W11-41, and 299-W11-42. Appendix A contains the Well Summary Sheets (as-built
diagrams); the Well Construction Summary Reports, and the geologist’s logs; Appendix B contains
physical properties data; and Appendix C contains the borehole geophysical logs. Additional documen-
tation concerning well construction is on file with Bechtel Hanford, Inc., Richland, Washington.

Table 1. Well Names and Well Numbers for the New Wells at

Waste Management Area T

Well Name Well Number
299-W11-39 C3117
299-W11-40 C3118
299-W11-41 C3119
299-W11-42 C3242

(a) Letter from J. S. Fruchter, Pacific Northwest National Laboratory, to G. C. Henckel, Bechtel Hanford,
Inc., “Description of Work for Drilling CY 2000 RCRA Groundwater Monitoring Wells,” dated
May 12, 2000.
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English units are used in this report because that is the system of units used by drillers to measure and
report depths and well construction details. To convert feet to meters, multiply by 0.3048; to convert
inches to centimeters multiply by 2.54.

2.0 Well 299-W11-38

Well 299-W11-38 was abandoned when the temporary casing became stuck at 251 ft bgs and could
not be freed. Well 299-W11-42 was drilled to replace this well.

2.1 Drilling and Sampling

Well 299-W11-38 was drilled with a cable tool drill rig and drive barrel between 0 and 181 ft below
ground surface (bgs) and by hard tool from 181 ft to a total depth of 259 ft bgs. Temporary 11 3/4-in.-
outside-diameter, carbon steel casing was placed from the surface to 127 ft bgs and 8 5/8-in.-outside-
diameter casing from 0 to 254 ft bgs. Thirty-one gal of water were added to the borehole near the bottom
of the interval sampled by drive barrel between 132 and 181 ft to facilitate drilling. Two hundred and
twenty four gal of water were added during hard tool drilling between 194 ft and 254 ft bgs.

Sediments encountered during drilling were the Hanford formation, the Plio-Pleistocene Unit and the
Ringold Formation. The uppermost sediments from the surface to 39 ft bgs were predominantly gravelly
sand and sandy gravel of the Hanford formation. These were underlain from 39 to 91 ft bgs by Hanford
formation coarse sand and slightly silty sand with a few thin, silty lenses. The Plio-Pleistocene Unit was
encountered from about 91 ft to about 121.5 ft bgs. The Plio-Pleistocene Unit consisted of silty sand and
slightly silty sand with a few feet of gravelly sand near the bottom. Three distinct caliche layers were
identified at 100 to 103 ft, 112 to 117 ftand 121 to 121.5 ft depths. Undifferenciated Plio-Pleistocene/
Upper Ringold Formation sandy silt and silty sand exists from 121.5 to 134 ft depth. Sandy gravel and
silty sandy gravel of the Ringold Formation Unit E occurs from 134 ft to total depth of 258 ft bgs. The
geologists log is included in Appendix A.

Grab samples for geologic description and archive were collected every 5 ft from the surface to total
depth. Also, two split spoon samples were collected at 242.2 to 244 ft bgs and at 257 to 258.4 ft bgs for
analysis of particle size distribution. The particle size distribution data is in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. The driller’s helper’s gloves and sledgehammer were found to be contaminated when the
borehole depth was about 112 ft. Maximum direct contamination was 5,326 counts per minute beta,
gamma and 1,155 counts per minute alpha. The gloves and hammer were decontaminated and removed;
the drill rig and tools were surveyed; and drilling continued without any additional contamination.



2.2 Decommissioning

On September 5, 2000, the 8-in. temporary casing became stuck at 251 ft bgs. It was decided to
decommission the borehole after two days of attempting to free the casing. The borehole was decom-
missioned by adding 20/40 mesh sand from 254 to 232 ft bgs (water table at 237 ft bgs). Bentonite
crumbles were then placed in the borehole from 232 to 10 ft bgs and bentonite/cement grout from 10 ft
to the surface. A brass marker was installed in the surface seal.

All 11 3/4-in. casing and all 8 5/8-in. casing from 184 ft to the surface were removed during decom-
missioning activities. Seventy feet of 8-in. casing (from 184 to 254 ft bgs) remains in the ground. The
drill rig was moved 5 ft to the north to install replacement well 299-W11-42.

3.0 Well 299-W11-39

Well 299-W11-39 is located outside the northeast corner of T tank farm. The well was drilled during
November and December 2000.

3.1 Drilling and Sampling

Well 299-W11-39 was drilled with a cable tool drill rig from the surface to a total depth of 282.3 ft
bgs. Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 50.9 ft
bgs and 8 5/8-in.-outside-diameter casing from the surface to 280 ft bgs. The borehole was drilled using a
drive barrel from the surface to 94 ft depth and a hard tool from 94 ft to total depth. About 830 gal of
water were added to the borehole during hard tool drilling.

Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation
sandy gravel from the surface to about 34 ft bgs and silty sand, sand, and gravelly sand from 34 ft to 90 ft
bgs. Calcareous silty sand of the Plio-Pleistocene unit was encounter from 90 ft to about 130 ft bgs. The
sediments from 130 ft to total depth were mostly silty sandy gravel with some sandy gravel of the
Ringold Formation. The geologist’s log is in Appendix A.

Near continuous split spoon core was collected from depths of 20 ft to 94 ft for detailed characteri-
zation. Also, three split spoon samples were collected at 243 to 244.5 ft, 258 to 259.5 ft and from 273 to
274 ft depths for analysis of particle size distribution. The results of detailed characterization will be
presented elsewhere. In addition to the split spoon samples, grab samples were collected at approxi-
mately 5-ft intervals for geologic description and archive throughout the entire borehole.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was noted.



Borehole 299-W11-39 was geophysically logged with high resolution, spectral gamma-ray, and
neutron-neutron moisture instrumentation in December 2000. Logging occurred through the temporary
casings. Cesium-137 was identified from the surface to 1 ft depth at concentrations less than about
2 pCi/g. No other manmade radionuclides were identified. The responses on the moisture log below
about 95 ft may be, in part, a result of water added during drilling. All borehole logs are in Appendix C.

3.2 Well Construction

The permanent casing and screen were installed in well 299-W11-39 in December 2000. A 4-in.-
inner-diameter, stainless steel, continuous wire wrap (0.020 in. slot) screen was set from 273.66 to
238.6 ft bgs. The permanent casing is 4-in.-inner-diameter stainless steel from 238.6 ft bgs to 1.88 ft
above ground surface. There is a 2-ft stainless steel sump below the screen from 275.66 to 273.66 ft.

The filter pack is 10-20 mesh silica sand from 282.31 to 227.15 ft bgs. The annular seal is 3/8 in.
bentonite pellets from 227.15 to 222.47 ft bgs, granular bentonite from 222.47 to 96.5 ft bgs, and
bentonite chips from 96.5 to 10.9 ft bgs. Portland cement was placed from the top of the bentonite at
10.9 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. A
6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass marker
stamped with the well number were set into the concrete. The permanent casing extends 1.17 ft above the
concrete pad and the protective casing extends 2.17 ft above the pad. The Well Summary Sheet (as-built)
and Well Construction Summary Sheet are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum. Verti-
cal datum is NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps of
Engineers. Survey data are included in Table 2.

3.3 Well Development and Pump Installation

Well 299-W11-39 was developed in December 2000. A temporary, submersible pump was used to
remove about 1,700 gal of formation water at about 10.7 gal/min. The pump intake was at 273.3 ft bgs.
Total drawdown was 19.6 ft; final turbidity was 4.81 NTU.

A dedicated Redi-Flo 2 sampling pump was installed in well 299-W11-39 in December 2000. The
sampling pump intake is at 247.9 ft bgs (or 9.9 ft below the water table). The depth to water was
measured at 238.02 ft bgs on December 21, 2000.



Table 2. Survey Data for New Wells at Waste Management Area T

Easting Northing
Well Name (m) (m) Elevation (m)
566,908.383 136,779.917 Center of Casing
299-W11-39 210.550 “X” on Rim of Casing
566,908.407 136,780.250 209.885 Brass Cap
566,926.838 136,709.666 Center of Casing
299-W11-40 210.428 “X” on Rim of Casing
566,926.859 136,709.950 209.696 Brass Cap
566,935.510 136,677.781 Center of Casing
299-W11-41 210.641 “X” on Rim of Casing
566,935.529 136,678.073 209.667 Brass Cap
566,920.435 136,745.665 Center of Casing
299-W11-42 211.066 “X” on Rim of Casing
566,920.396 136,745.980 210.179 Brass Cap
4.0 Well 299-W11-40
Well 299-W11-40 is located outside the east boundary of the T tank farm. The well was drilled

during September and October 2000.

4.1 Drilling and Sampling

Well 299-W11-40 was drilled with a cable tool drill rig from 0 to 20 ft bgs and by air rotary rig from

21 ft to the total depth of 280 ft bgs. Temporary 11 3/4-in.-outside-diameter, carbon steel casing was

placed from the surface to 20.5 ft bgs and 8 5/8-in.-outside-diameter casing from the surface to 280 ft bgs.

About 450 to 550 gal of water were added to the borehole at 280 ft to reduce heaving sand.

Preliminary evaluation shows that the sediments encountered during drilling were predominantly sand
and sandy gravel of the Hanford formation from the surface to about 88 ft bgs; Plio-Pleistocene calcare-

ous silty sand, sandy silt, and gravelly silty sand from about 88 to 142 ft bgs; and Ringold Formation
sandy gravel and silty sandy gravel from 142 ft to total depth (280 ft bgs). The geologist’s log is in

Appendix A.




Sediment samples were collected at approximately 5-ft intervals for geologic description and archive
throughout the entire borehole. Three split spoon samples were collected from 244.8 to 246.8 ft, 257.1 to
259.6 ft, and 272.0 to 274.5 ft bgs for analysis of grain size distribution. Grain size distribution data are
in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. No contamination was noted.

4.2 Well Construction

The permanent casing and screen were installed in well 299-W11-40 in October 2000. A 4-in.-inner-
diameter, stainless steel, continuous wire wrap (0.020 in. slot) screen was set from 273.13 to 238.08 bgs.
The permanent casing is 4-in.-inner-diameter stainless steel from 238.08 ft bgs to 2.5 ft above ground
surface. There is a 2.05-ft stainless steel sump below the screen.

The filter pack is 10-20 mesh silica sand from 280 to 228.6 ft bgs. The annular seal is 3/8-in. bento-
nite pellets from 228.6 to 222.2 ft and granular bentonite from 222.2 to 10.2 ft bgs. Portland cement
grout extends from the top of the bentonite at 10.2 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad
was placed around the well at the surface. A 6-in. stainless steel protective casing with locking cap, four
protective steel posts, and a brass marker stamped with the well number were set into the concrete. The
permanent casing extends 2.06 ft above the concrete pad and the protective casing extends 2.38 ft above
the pad. The Well Summary Sheet (as-built) and the Well Completion Summary Sheet are included in
Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datum is NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2.

4.3 Well Development and Pump Installation

Well 299-W11-40 was developed in November 2000. A temporary, submersible pump was used
to remove approximately 2,088 gal of formation water. About 1,464 gal of water were removed at
24 gal/min with the pump intake at 33.09 ft below the water table resulting in 11 ft of drawdown. Also,
624 gal of water were removed at 16 gal/min with the pump intake at 13.4 ft below the water table
resulting in 7.4 ft of drawdown. Final turbidity was 3.58 NTU.

A dedicated Redi-Flo2 sampling pump was installed in well 299-W11-40 on December 21, 2000.
The pump intake is 247.6 ft bgs (10.3 ft below the water table). Water level was measured at 237.3 ft bgs
on December 21, 2000.



5.0 Well 299-W11-41

Well 299-W11-41 was drilled in August 2000. The well is located near the southeast boundary of
T tank farm.

5.1 Drilling and Sampling

The borehole was drilled by cable tool and drive barrel from 0 to 20 ft bgs and by air rotary from 20 ft
to a total depth of 280 ft bgs. Temporary 11 3/4-in.-outside-diameter carbon steel casing was placed from
the surface to 20.6 ft and 8 5/8-in.-outside-diameter carbon steel casing was set from ground surface to
280 ft during drilling.

The sediments encountered during drilling were predominantly Hanford formation silty sandy gravel,
sandy gravel, and gravelly sand from the surface to 39 ft and sand from 39 to 94 ft bgs. Plio-Pleistocene
silty sand, sand, and sandy silt was encountered between about 94 and 133 ft bgs. Ringold Formation
silty sandy gravel, sandy gravel and gravelly sand occurred from 133 to 280 ft depth. The geologist’s log
is included in Appendix A.

Grab samples were collected at approximately 5-ft intervals from the surface to the bottom of the
borehole (280 ft) for geologic description and archive. Three split tube samples were taken from 248.0 to
250.5 ft, 262.2 to 264.7 ft, and from 272.0 to 274.5 ft depths for analysis of particle size distribution to
support selection of screen slot and filter pack size. Analytical results are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was noted.

The well was geophysically logged with high resolution, spectral gamma-ray and neutron-neutron
moisture instrumentation in August 2000. Logging occurred through the temporary casings. Cesium-137
was identified at depths less than 2 ft and at concentrations less than 2 pCi/g. No other manmade radio-
nuclides were identified. All borehole logs are in Appendix C.

5.2 Well Construction

The permanent casing and screen were installed in well 299-W11-41 in August 2000. A 4-in.-inner-
diameter, stainless steel, wire wrap (20 slot) screen was set from 271.7 ft to 236.7 ft bgs. The permanent
casing is 4-in.-inner-diameter stainless steel from 236.7 ft bgs to 2.7 ft above ground surface. The well
has a 2-ft stainless steel sump below the screen.

The filter pack is 10-20 mesh silica sand from 280.6 to 226 ft bgs. The annular seal is bentonite
pellets from 226 to 218.8 ft, bentonite crumbles from 218.8 to 12.9 ft depths, and Portland cement from
12.9 ft to the surface. A protective casing with a locking cap extends to 3.7 ft above the surface. A 4 ft
by 4 ft by 6 in. concrete pad was placed around the well at the surface. Four protective steel posts and a
brass marker stamped with the well number were placed into the concrete. The permanent casing extends



2.17 ft above the concrete pad and the protective casing extends 3.17 ft above the concrete pad. The Well
Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD&3(91) datum.
Vertical datum is NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2.

5.3 Well Development and Pump Installation

Well 299-W11-41 was developed in August 2000. A temporary, 3 hp, submersible pump was used to
remove about 2,700 gal of formation water. First, approximately 1,475 gal of water were removed from
the well at about 25 gal/min with the pump intake at 274.8 ft below top of casing; there was no apparent
drawdown. Second, 1,225 gal of water were pumped at 25 gal/min with the pump intake at 254.8 ft
below top of casing resulting in about 5 ft of drawdown. The final turbidity was 3.81 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W11-41 in August 2000. The sam-
pling pump intake is at 244.15 ft bgs (or 7.02 ft below the water table). The depth to water was measured
at 237.13 ft bgs on August 24, 2000.

6.0 Well 299-W11-42

Well 299-W11-42 was drilled in September 2000. The well is located at the east side of T tank farm.

6.1 Drilling and Sampling

The borehole is the replacement for borehole 299-W11-38 which was decommissioned because of
problems during drilling (see above). Borehole 299-W11-42 was drilled by air rotary from the surface to
a total depth of 280 ft bgs using temporary 8 5/8-in.-outside-diameter, carbon steel casing. No grab
samples were collected or geologic description of the cuttings made from the upper 260 ft of the borehole
because samples and descriptions were taken during drilling of replaced borehole 299-W11-38 which is
just 5 ft south of 299-W11-42. Grab samples were collected for archive and description every 5 ft from
260 to 280 ft bgs. The bottom 20 ft of the borehole (260 to 280 ft bgs) encountered sandy gravel of the
Ringold Formation Unit E. The geologic log for well 299-W 1138, approximately 5 ft from well
299-W11-42, is included in Appendix A.



Eight groundwater samples were collected during drilling. The samples were air lifted slurries of
cuttings and water obtained during air rotary drilling. The slurries were filtered using a peristaltic pump
and a 0.4-um filter cartridge prior to analysis in the field. The samples were tested for nitrate and specific
conductance as a screen for vertical contaminant distribution. All analyzed nitrate levels are above the
45 mg/L maximum contaminant level. The analytical results are shown in Table 3.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was noted.

Table 3. Analytical Results from Groundwater Samples from Well 299-W11-42

Specific
Conductance
Sample Depth (ft) |  Nitrate (mg/L)® (pS/em)
240 Not measured 580
245 Not measured 688
250 Not measured 660
255 302 758
265 Not measured 1392
270 Not measured 1419
275 Not measured 1420
280 576 1400
(a) Nitrate is mg/L as NO;". Analyzed by HACH cadmium
reduction method (Method 8039) using a DR/2010
portable spectrophotometer. Reagent blank corrected.

6.2 Well Construction

The permanent casing and screen were installed in well 299-W11-42 in September 2000. A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 271.77 ft to 236.76 ft bgs. The
permanent casing is 4-in.-inner-diameter stainless steel from 236.76 ft bgs to 2.5 ft above ground surface.
The well has a 2-ft stainless steel sump below the screen.

The filter pack is 10-20 mesh silica sand from 280 to 225.5 ft bgs. The annular seal is bentonite
pellets from 225.5 to 217.8 ft, bentonite crumbles from 217.8 to 10.2 ft depths, and Portland cement grout
from 10.2 ft to the surface. A protective casing with a locking cap extends to 3.5 ft above the surface. A
4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. Four protective steel posts and
a brass marker stamped with the well number were placed into the concrete. The 4-in. permanent casing
extends 2.5 ft above the concrete pad and the protective casing extends 3.5 ft above the pad. The Well
Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
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control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datum is NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 2.

6.3 Well Development and Pump Installation

Well 299-W11-42 was developed in September 2000. A temporary, submersible pump was used to
remove about 2,250 gal of formation water. First, approximately 1,200 gal of water were removed from
the well at 24 gal/min with the pump intake at 269.15 ft bgs (31.09 ft below the water table) resulting in
1.1 ft drawdown. Second, approximately 1,150 gal of water were pumped at 25 gal/min with the pump
intake at 248.23 ft bgs (about 10.1 ft below the water table) resulting in 1.3 ft drawdown. The final
turbidity was 1.14 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W11-42 in September 2000. The
sampling pump intake is at 248.9 ft bgs (or 10.9 ft below the water table). The depth to water was
measured at 237.95 ft bgs on September 14, 2000.
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T'ueéfﬁlﬂLf?L / fo/&njo' Tite: Geo/e %/ st
Date: /Vz&k, Signature: MA ]Date: /3/27/00
[4 7 hl [ V4



Page 7 of /0.
BOREHOLE LOG Date: 1/
WelllD: £ 3317 IWeII Name: 299- i -39 Location: A/g oﬁ 24/-T7 Tant Farm
Project 221N Y "m‘l Y 2000 Reference Measuring Point: Gy, nd é'w‘fna-—
Sample ¢ ! Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, |  DéPth of Casing, Drilling
Ft. Type Blows L ! ! N e aa . ! | Method, Method of Driving
(Ft) No. |Recovery 09 | Moisture Content, Soslt_lng, Qnggtliant{, l:l*gleralogy. Max Particle | "o pling Tool, Sampler
. ze, Reacton to Size, Water Level
YA
80 — H-:g‘ St \. g ey Sendy Gy, 7 5% ndl 45 “/b; 5ilt 20%
- 5-:'52‘5‘.! x 0% m; 10% fa- v 5% (-, 26% med, 20% ufytn.
s
- it
- s
/85— B /0’ Silly Sundy Gruvel. Govel %, 5und 358,54 25%.
- S [y) &u whoke &43 74 2 v j
- ;.\--4"'9 o 20 0% o - vidn. €-ve, 252
- g_'sd%, R3dl 309 L - ) 2 cn, Luvaest uwlvekanPhbhly 2.5em,
- s Color t0YR %(fﬂrlﬁ"w ), Na Lxn Ak(.
Jo — whye EESRA 0 <) g pnved o % Sond 358, <l 259,
o 7
- ; S5 Graved Y ~u b
&
- € [/ o 7 L/‘ QL/.
-— " -V % - ‘Fu .
- IS Colortep $72 (grmyish brown) , Mo Brn HCL
195 — Archve (2 115" Sty 9% silt 20%,
- - G, Ja ke < Ezm,a“f—w&,
- Sand 3% £-v.C . 45y - Lo /0 fé"grqml brawn ),
- ETH Mo Ben fel .
200 — sehaee o Jith A 457 3<’ Z
- ¢ v.C Ls .
_19(_ ML "J‘_ i f: -. zo ’ y 2 P &, P’
- 'Dc?,-—‘ . wh 2 % - 2%
- =gt | Zed ! 7 -v 2 57 ayish £
- S
Reported By: 2’5 ﬁm 2.5 ReviewedBy: D C(/ee/éef
Title: ;ﬁmM’/l

Signature:

Tile:  Geo fop /57~
50 | Signature: &%M

BHI-EE-183 (12/97)

A.10

|Date: /#ZA)O



BOREHOLE LOG

Page 8 of /o

Well ID:

311

Location:

IWeIl Name: 249. .7 - 39

NE of 28] T Tank farm

Date: ,’ /30 oo

Reference Measuring Point:

@miﬁsﬁ&

Project:  PLRA 'Dr,”m; C}’ 2000

BHI-EE-183 (12/97)

Sample Sample Description Comments:
Dﬁt)h Type | Blows G'fg;ic Group Name, Grain Size Distrbtion, Sal Ciassifation, Color, Miﬁ;%?&zf:;‘;%fnggti‘gg
No. |Recovery oisture Content, Sorting, Angularity, Mineralogy, Max Particle Sampling Tool, Sampler
Size, Reaction to HCI Si !
. ize, Water Level
q '
uo— ‘.h,' ol v d Zi0 Seed 28D Sile 20K
- Sies; nhr arse Pekb 3em Wren |,
- w2l ov 10 YR 57 o ML,
o c®
- LY o 7
76 — Aedive_RERZS 25 Siby Sandy Gravd. Gy,
7
- 83l Broken Gravd ebbls of 10% 2., 15
'ﬂﬁq 2
- SO LS%_C-\).C
—_ <y
49.’ _;‘4& 22 -
22— whye BEef) 220 silvy Sendy Grivd . Geavd do% , Sandso o
- S & Gruvd byplien 1wt Yebbls §% C, 15% 1 80% £-u.f. | 35% bt oHar
- ae,h'sgi.;- werfe, Charky ramse, brown whih dgrmy yitreous, Spend 359, ¢ ,4S%m,
- @%@ 2% £-v.£. r 10YR f/z. (Q"r_ylﬁ'\ brown). No Ruoh el
_ gt
R -
225/— rehive. B 225 5:’/h/ My (Qﬂﬁ/«[ éﬁﬂ 4% ,5#?11/_1@04,&‘& 206%.
- 228° 3; , Gopvd 54% b 11%
230 — SRy 2%’ ) vel. Gruved B, 5axd 35%), Sl 257,
- 0 vl , L - t
- ’, T . 251%h C-Vv.e ,60% w 52
- 1= ud wca 57 # Ak Ly HEL
ZZ‘{_ At B z ‘e Y oy o
- A T AT
Reported By: 6:5"7[’_"” 5 Reviewed By: ﬁdédee,égf
Tite:  Spsenthel Tite:  Geologrst .
Signature: lDate: /z/, /, d |Signature: lDate: /Z/é_/go
71 7



Page 4 of /0O
Date: 12 ~ei-00

BOREHOLE LOG

well: £ 3107 |well Name: _ 299-4y7 - 33 |Location:  ALe" of 29 T Tromk [iven
Project: R Prilhiva CY 2000 Reference Measuring Point: Cmu,,d ﬂr‘ﬁ'\ce_
4
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling

(Ft) Type Blows Log

Method, Method of Driving
No. |Recovery

Sampling Tool, Sampler
Size, Water Level

2o Paed [Ahiie SRR 24" <fy % 35% Isil+ 252,

Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

- J/A Py Moist

aESE PSR 23" 2 5 )iy Sandy foomid). Gl 533, \S0nd 30% , 11 17
—[12/4{»9 ' , 3§ jhe £ and 109 y ons) H
24— had [hrekive e N 267 Main roiterd /Syenitn) ; s
—| el o 30 Ves-66, 20% v , 5% f-v ls
- = ‘.“,‘_': amiti \ 3 YR Sho18 10 Color élﬂn; lﬂ\
- -.{-"' Mavimpem $i2e Clla B.Scm, Medwn 1o VP Tl &QM_:[D
- ol Sulo pvgulan, Sund 35% £-vie, 26% w, 4o f-vIn_with 70% Quede,
7% — Arcdhove DTS 269, e 5 b r
e V<
- s ‘?qi 250 S.Pr): Smﬁ\T:GrM
por—| | kot R 5ilry Sady Grand
- PPN 24" Recovery. Top ¢ Sfuffed Sunb,
_‘iéfﬁ : '»~f ~ 2 e - Gruvd 557’-,:;*»\) 5%, 5kt 10%.
Ll et s podes <cz
266 — | pund | Acchwe Jommrd 50 0.0 Ken Cobdles | Marimum Size 5 “&”T
- Tool b ;}nﬁﬂ-( 15 ¢o-65% szl/dsr'r ok {3

- Yosol, s mkw@&.
L

- o wl J5% c-vee. , 20% £- v wfn&é_aﬁgg___
- S Wt to Morst, Some Uvu Cotrse Peloles 5 Quavtz besalt

Z5— Avchve LSBT Mo 2. ¢
Ttoke ~ 7
- '??‘:;'a 265227’ ,j'ﬁﬂ}g GRALEL. ., Gravel &l3% |, snd 305,
= _o:’,‘fg'ﬁ St 7%
- Eiek
RO
-_¥ hoas AR
Reported BY: (7 <. 7 homeas Reviewed By: D (thaokses

Tite: < suhy? Tite: Soloprst,
Signature: &# z;&lg— IDate: Signature: %MQ lDate: /%2’7/00

BHI-EE-183 (12/97)

A12



Page _/Oof /O

BOREHOLE LOG

2D ¢

Date: 12/4 Jéo
welllb: <317 |We" Name: 299-u3 (-39 Location: AJE f 2417 /‘M
Projectt  2e2A Dviliaa  CY 2000 Reference Measuring Point: & raudg Loce
Sample v Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angutarity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
?'-' ’u,": .-
70— u'r::‘li M .'.id :
SN e
-~ pvehwe [OF5
AN 0
- 55_,;; 27327 5. _silySmdly GRAVEL . : e 155
D bGO Grovel 354 srall obbis (8% Ut 12% €, 129, 20% Louf pelbbs,
s, bhive Pg:«;. b el 2
< 2O ':' MMZ—JMM&MW%—
Z'({-— P\ Tebbles bvokcen f Avadoc, Graved comgitts of Quattite, basalpan
- : rr,,j &m/vx//wmlﬁ/j $0% beslt. spnid 3% cltve, 50% py oI
- ,J 205 Vf—ﬂ
280—

8 %'op casing

+o 2807

2
Bottomr S gzed & 2P23( bgs n'Yeld

I Report;d By: < TJ}M s

Reviewed By: /) (1. a/ee,ées

Title: _m,l;‘fl

Tite:  Geo /parsT

Signature:

[Date: y2/¢ /oo 0 et Bt

Signature:
L

|Daté: /2/7;%0
7

BHI-EE-183 (12/97)
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Start Date: 7 -26-00
WELL CONSTRUCTION SUMMARY REPORT Finish Date: |0~ G -0 0
Page | of _I_
Specification No.: Ozgoalg-os;’-lRev. No.: O Well Name: 299- 1y {{~ Y T;'ﬁa WellNo.:. € 3¢ / 8
ECNs:  AJA Approximate Location:  E. S;dfe QY[-T  dauk firm /,74,4
Project  CY 2000 RCRA_Dr/llina Other Companies: _ R4T , CHI ,EFH“
Driling Company: Resoncnt Somic . Inl. Geologistis): L.D. e (Kepm | D.C. (ee Kes,
Driller: K. Cocre i ’ J. Murray
. . TEMPORARY CASING AND DRILLDEPTH: . - = . |. 7 DRILLING METHODMOLEDIAMETER". - -
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.D./I.D. |Auger: Diameter From to
F3 /C‘arlm stee | _©o -20.5| 12 ”/loye/” Cable Toal: 124 DiameterFrom _ S to 20,5
Fy /Carbon Steel 20.5 -_A80 G4/ 757~ |Air Rotary: Qu Diameter From _206.5 to 28
A.R. w/Sonic: Diameter Fram to
- | Diameter From to
- Diameter From to
*Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to
Drilling Fluid: A r
Total Drilled Depth: 80.0 |Ho|e Da@TD: 9 Total Amt. Of Water Added During Drilling:
Well Straightness Test Results: Static Water Level. 237 g§” ’IDate [0~-¢(-00
GEOPHYSICAL LOGGING : :
Sondes (type) Interval Date Sondes (type) Interval Date
MNMone -
et - COMPLETED WELL. . _
Size/Wt./Material Depth Thread | 31Ot Type pouaterval | Votume | eSh
4YID SchedS SS3cqe [12:.5 - 23808 WA _| Portand Gmest Grout |0 - 10:2°] [0 bogs| A
41ID SS3oy screey  |J3868-272.03 0020 | Granulr hentonife | 10:2°-222.2'196 ks
Y'ID 55304 Sump |273.13-275.18 NA | Beutmile pelfats 222.2-2286" | Y buck| 35"
l | Coloradl Sr'[('(a. Saand 2284 - 2807 (4L A-qv: lo-20
S ol +*OTHER'ACTIVITIES - e e )
Aquifer Test: Date: Well Abandoned: lNo: I Date:
Description: Description:
, “WELL SURVEY DATA" ¢
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
e Al ' COMMENTS/REMARKS: *© . 07!

50-1} baq [0-20 sand=

0.54 ?E’M :

50 Ib, brecket Leh‘!’aﬂ«#e Péﬁe{’s = 0. LZ 3

S0-1) hewdonife .73 F{2 | 94- (b, bag porllond cement = 1285 It
Reported By: LD Walke Reviewed By: ///, — Mo L e
Title: Geolpa el [Date: /oo-9.ofTitle:  BAL | S IDa‘%/ﬁ}/vf
Signature: 2 Signature: / | ¥ y/

BHI-EE-181 (12/97)

A14



Page | of 2

WELL SUMMARY SHEET Date: | >~ 3-00
Well ID: C 3))8 WellName: 299~ \W ||~ 4O
Location: £ sicfe of 24(~T fank fare /20owfPoiest CY 2000 RCRA Dr/lling
Prepared By: [/ .D, 4 [Ker Date: |O - 3 -0 0 |Reviewed By: p ‘(/Cﬁke s Date: /O//B/é
Signature: 720 zzg 2 Signature: o
CONSTRUCTION DATA . GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet Grfg:ghic Lithologic Description
& in_cba. Prm‘ecf,'yc SS o=~ S;'Hy-SanJ\/
Casing set et Shove |B ak GRAVEL
the Y- casing t; E < <22’ 65" Sleghtly Silty
A : ; SAND
d-in I> sched) 5 SS304L NIFATTT1AA 6.5'> 323": Sondy GRAVEL
well casine : %4 {
t2.5'= 23508 )
s 32'— 43" SAND
Portend cement arout: )
o= 02’ I 43> 44" Gravelly SAND
e !
Granular benton ife: EE 46'~ 64': SAND
0.2~ 222.3 Gunt
2l 64'=>70" Gmyelly SAND
v 4
TEm'oomby Casing’ ;:( 70'— 98): SAND
%" /10" el at 20.5° 1 :
25 /1% fo 1 b
/: 83‘—'92‘5 SI“I‘)‘H\/ Sl“’}/ SAN,
S 2192'> 03" Sendy SILT
A ; :
:; = to3'» 117! vae/ly 5[”\’/
SUNE SAND
TR S 117" 132" Grayelly SAND
7 f.c 4 122 '— 133"! SfH\'l SAND
A depths n Feel be lows :; /'/: |
ground surface ;j "/ , > r‘ [33'— j42’: SI'H-\I/ Sendy
[l fe ‘ Hunith! i GRAVEL
from the areund ¥4 f; ‘E S

BHI-EE-189 (12/97)

A.15




Page £ of 2

WELL SUMMARY SHEET Date: [0 ~3- 00
Well ID: C 38 WellName: 299~ w//]- 40O
Location: £, sicfs 24[-T fank farm /200w [Poiectt Y 2000  RCRA Drilling
Prepared By: [, D. WalKer IDate: {0 - 9~ 00 |Reviewed By: DO eekes Date: /70, /00
Signature: %M\ Signature:
CONSTRUCTION DATA i GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grf:ghlc Lithologic Description
2 N 7
Benton ite pellets 3": | i1 ;jﬁ-ﬁb 142> 163" Sancly GRAUEL
4 / v 3 r",’ _ | ' G
232.2"'— 228.6 4 ’ s
74 /i =[S
AN BEAR 163" 170" Silly Sanely
Silic 0- ZiE R GRAVEL
228.6'~> 280’ e e — d170"> 198" Sandy GRAVEL
¢ i ] '5
(Well Screen :; /4 -
4~'n ID, 0.020 ~ih skt £4 :'» -
cont. wire-(urgp , SS ;% 4 [k
type 304 A 2o TS — ,
238.08'—> 273./3' A BP0l 198 ~» 222" Sfly Sandy
iy 0P GRAVEL
Pls
;; vy ==Y
Sump L —£ 5
'| W M 9
Y-/n ID sS304L Y| 225 — :
bl e s 4 .
273,43~ 275./8° E i - 222"~ 280" : Sandy GRAVEL
f SRR et srd
Tota| Y-in ID SS matent)||iiieemts s
i ! N B i —G | W. L. 231.05
s 277.48"' (fa5- 275.[8) N ¥ 250 05
iy ol - (10~ &-00)
I4
All clepbls rtn feet beloes ID= 280
4 Surtace =
A// +C“'p. Cali'ng remeve -
From the ground =

BHI-EE-189 (12/97)
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Page _| of O
BOREHOLE LOG Date: g-26-00
Well ID: C38 IWeII Name: 299~ \W|([- 40O Location: F, s 'de of 24{~T tank Ferm /2@
Project: CY 2000 kcRA Drillinea Reference Measuring Point: (s 0 ) Sipta
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) Trzge ReB.I:gv: Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Mse thod|: M%Fhof gf Dn\lnng
. ry Size, Reaction to HCI a"s‘?zglgw;cér' L:\:Zf er
o —|brive o> 2"t Silly San 13"/ 1ol” s casieg
- barre] [15% 51‘/{‘f 302 Sancdd ; 58 7o Gl’dkgz Ca 00,
- . % Serface comstrackion £/l
- 3 2> 6.5": Skghtly Silly SAND f2S)
- o 25-90 7o Sqncﬁ'. 1C~15% S¢lt. Seud
» , ‘
5 _Gmb:l o S is 10% vicse-cce, 20% med, 50% fn, 5 : Grab Sawmple
- g % 20% v.fy;y loYR 9/3 ben) S| mocst; wad- for archiye
-| DB ry n : we e S, ry 2 /e ma ﬂ/,_-_é,a at é(@tﬂgﬂ
- :; by Srze 2 mm ;o woed ryw HCI, leye [s
- Falty
¥ 3 7 7
o —[EFe bt 6.5 > 32" © Sondy GRAVEL(56) lio" Grak- erchive
L_Archiyel g\ [ rxtile 4
- 3 L LO02 Grave/, 30-35% Saund F-10% Siit
bB s 7 F ! i
- a8 KRR Crevel 0% su cof, 307 v cse pek) 507
- X L s : S
- i’? b e 2 _P.Le_(!iim_mﬂ In [OYRY /2 (://(, qrw';[
I5 — el E % D 0 o o [ 115" Groh~ archive
= DB ¥ : ( 4 R~§g’ &ué 54- _YK ﬁfave/ 50?0 a% K.X G“L
- ?‘:ﬂ : LQSa/ff S67% 5mm~/1c/q¢z‘ ~/c1/ m‘lu\, 5°ckgm¢,_uL_
- (o] 2 o
R
= ; Lt -G'Gjrj,: may S;ize 4 /O com N moc-
20 _Gmg:c‘ﬁ-{n' o g 4 Strovg  ran Hof h fr caliche coa 1‘1’:45. 20/-‘5::[ —arc//ve
W p
- At el :6 Bl o Some  arayel. 1’4 0D casipg sedt
RS 0§ L geay P
- Rm(em{<|£ ‘26 S at 205" b,
g « iy H 2o v
- [ T w a"‘ ‘;?:Q Bﬁjt'h ark r-n!"ery with]
8 1B2¥( gl
- l;:\- 8 R [pRs 8% op £5 cnsing
25— R i e i
— ArchidZp R R
38 LS
e, I8 25" Graf- apcdive
—_ 3 u":,‘ 27 ‘—" 30‘ I o&‘c'”;’h? l}]ﬂ_‘;g_{—_g.l‘ legL
- g'\ ) - coblles/ <cmall boulders
Reported By: /.D._ 4o [Ke p Reviewed By: Daa/eezes
Title: Geolo 9/S £ Title: éea/
Signature: 720 %%,_ |Date: 9-27-00 | Signature: % W |Date: /‘%8/00
A

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page £ of [0

BHI-EE-183 (12/97)

A18

Date: 9._27-00
welll:: C 3] 8 lWeII Name: 299.w/i- 4o Location: E. side 241-T fuuk form / 200w
Project C Y 2000 R(RA  Drilling Reference Measuring Point: G ypre el Strfuce

Sample Sample Description Comments:
De Graphic . NP . N Depth of Casing, Drilling
28 | g o, e s SRRV
- ! Size, Water Level
30 —|Grab- 22 A ro#nryi 8% ep
- (S casing, 7%"
- 3 tricone byt
- 07 brap g
- 32'— 43" SAND /5) tr- 5% for arcfiye
a5 — Z::g;! Grave| , 95-(60% Sand tr sclt
- Sancl 30% v.cse, SO %o cse, 200 med-vhy|25"t Emb- Archiye
- JoYR3/2(v. Ik greyi'sh LM\ mo'st;
- mod sorted . SA ; &o% beose /| Y00 /’“"C‘?ée" tny'e fed
- 1-/-2, Jother . wealk pxu  HCI. For dust com‘ro/)
Yo —% Yo-43 ' Sancf lnrcc’om__mc,cﬂ,' Y0% Yo"+ Grab — Arch/ve
- basalt  bo% q‘fz/Fe(d?.rl: mocf - 5'/@_3
- exn  HC[.
- y3'> 4" Gravelly SAND (aS)
y5 —[EPI= g2 20% Grayel , 80% Séncﬂ' tr scft 5"t Grad - archive
- o‘ Grave | wmed- v. Fu ng- Saud) Semlar "
- . 0 4o above. mod- P—m“,’ 5w4—c<.0,; Drf] rofe: 5/9.m'o
- 60 2o bosalt, Yna ?#Z/Felcﬂ/ othey
- mayx grave| % 2 cwm | mod rxu HC/.
55— e 50" brak- gechive
- Ho'—> 64’ i SAND(S); tr- 5%
- Grave[ , 95-100% Saad, ftr st
- i1 6ravel fa-v.fu peb: Sewd 0% vcse,
- St 30% € ~v.fn. | 55" Graf - archi've |
55— 6;::!\-,«,» 51 (OYR S5/ Lgrayr'sfa Lﬂwzﬂl s| mo«'s*,’
- mod Sorted ; A-SA . 30-40% bosalt,
- | 60-70% ?1‘2/ Fell / otler. Max size
- ] ~ & mm ; weak rxn HCI.
Reported By: L.D. Walker Reviewed By: _M“égées
Title: GCDIOQHS‘(’ - | Title: 6‘@@3,$f B
Signature: yﬁ M IDate: 7/27/00 Signature: M’W |Date: /a/e/ao
Ird [4



Page = of {O
BOREHOLE LOG T
Welll>:  C3))8 |Well Name: 299~ Wy |[~tjo |ocaton: £ sife 241-T tauk farm /200w
Project: CY 2000 RCRA Drt'”:'hg Reference Measuring Point: 2 o, ., ./ Serfce
Sample Sample Description Comments:
Depth Graphic e T . . . Depth of Casing, Drilling
B | e | sowe | Loy ﬁi?é’&fé"o?{tfﬁ'2%&?55;93{%5%;E’?E;:ig}ﬁ.ﬁéinﬁgiiﬁi Method, Method o Dring
' Size, Water Level
60 —|Gigh A Ro{qry,. SR’
- op CS CRJr’n?___
- 60" Graf som,le
- 64> 70" Gravelly SAND(/3S) | Hr archrye
65—% |0-15% Gravel, 85-90% Sand, 4r sit.
- Grave [ wmed- v. 5 peb; Sand 0% 65's Grab - Apcbive
- L. cse, 30% cse, 502 med | (0% fu-vh
- IOYR5/2- (Qr\,n‘sh waw\) il-mosst 1‘0&,\/_; Drefl rafe: 5”‘;/?'-/
- mod) - Pwrly Sorted | SA-A. Grave[ predhy .
70 —|Reiie bose(d, Sand 0% gfe/fld 30% bum/t|10" Grob- archive
- [other [ frags, weak ry HdL,
_ 70'— 88" © SAND (S); dr-5%
- Grave /,. e -1007% Sqm;o; i 5oL, 75" GM‘Qrc[:'ur
75 — L Crave| fa- v. tu peb; Scaud 20%
- y. cse, 40% cse, 0% medd, 10%a Drill rafe:
- Fu-v.Fu., (OYR ‘I/Z ( Lk _cliraM[ é}l} 5F£._/lufnm‘:
- slﬂm‘sf}' moel sorfed), SA-A
- 50% bese/t/IiH. Frage; 50% ot [Rl
8o —.Gm‘. may szt & & wmm, Wcut-h"""}JE_h g0 Graj - orcfiue
- LEL, Oum_ < el
85 —| Ak
- 85" Graf- archiye |
Reported By: L.D. (Wa lker Reviewed By: ﬂdé{/eg&j‘
Titie: Geoloa st Tite:  Ceofoprst ,
Signature: 729 2/ lDate: G - 2°1-¢ Signature: A%W& |Date: /e//lg/oa

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 4 of IO
Date: 9-27-pg

WelliD: € 3|8 |Well Name: 299 - W(l-4o Location: E, s;de 24[-T tank flggu.l
Project. (. \/ 2000 RCRA Drilitng Reference Measuring Point: Gmunof Sur)lace
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) T’Xpe Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
o. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
q0 —|6mai- 4_ gg'—> 92" Slisﬁ“y S:‘/)ly SAND Air rmlnr,v- 2% %00
- '1‘::. (o S) 85 % Sauc_p’ 159, S¢lt. cs SSing.
- rl; Sand _Prccpavn lmm.Q" scft calcareous
- : S‘erm:} rxn HCJ. 70" Grab somple
- ,_:: 92'— 103" : Sancﬂ\,/ SILT (S M) collected o4
o< N el
qg—f&";mn Pt Yo% Seud , b0 %, Silt. Sandd 10%| erchiye
—~—
- : ~: ;"H 90% v.Fu. 10YR 5/3 [froum) m:‘h‘,
- __'_‘_ toe( ] Sof.{e&; S7Lhm:} rxn  HCL 25" Grab- arch ve
- ThE
s
- o,
10— Behirk Bayling 100" Grab=~ archiyel
el
- LAl
I
- RN e
— ' ‘.
- M| 03— /7" Gravelly Silty SAND
PR -t
- Are. (am S) Jo-i5% Gravel, bLo-45% 05" Grb- :
(05— Gmgtbd-“‘l g‘.cggé and, 25% §; euts of

Sd“cp Cﬂ-/{‘cée 103 - '05_'J_G-_mve_’

med - Fn pel;

Fo-v. Fa,

IOYRS/‘{(veHw;.‘JL brows) -f/-lmo:'.ﬁl"i

BHI-EE-183 (12/97)

- fcnly sorfed; sand SA, grave] SR N o' Grak- archire
HO_GSZ:‘EH' ma 2 L5 cm:
- qh/FeI.-O; S'[-hmng b vonleet 1rxa
- Hel.
HS_.TA:‘JL\T 115" Grab- archive
- Sl comfend decressing. ..
- N7'—> j22°: Grevelly SAND/98) | brett pats:
- 20% GMVe/: 0% Sgh.'ﬂ, fp 5o/t Cravel SH/ 2 min.
- [-Cd| cse- fu peb. Sa 207% vicse, Yo% cse
ReportedBy:  L.D. Wa [Ker Reviewed By: /)7 a/éekej
Title: Geoloaish Tite: S eologisT .
Signature: 20 el lDate: 9-27-00|Signature: %’ W lDater/ﬁ/QAo
# 77

A20



Page _5 of 1O
BOREHOLE LOG Date: g-27-0p
welllD: ¢ 3//8 IWeIl Name:  299. w//- Yo |Location: E s be 24(-T tapk %
Project: CY 2000 RCRA Dre't/ing Reference Measuring Point: (5 rounef Supface
Sample jSampIe Description Comments:
B | e | e | i e, sy ok o | Mekos uebods o
’ Size, Reaction to HCI Size, WateI: Level
120 —|Crab- sS (Can"—t‘hucop> 30% med, 10% fa-v.fn | Ace 1o - 9%
- JoYR 5/2 /qr-y chwv.)l Gpry’: o= poot oD ¢S <@ S/4g.
- Sor“'egAj';SanJ SA N Y0 % besalt- 409,
— 7f2/Fe(JS; maX 3rava’ ~ 2 cm j20°: Grah Sag‘g_[f_
- S\('rmg rxn HCI for _arch ive
j25 — rd:lvr
- . 1i23'— 133 Silty SAND [m S) 125"t Brab- archiw
- '] 75 309 Sand, 20359, S:lt. peill patet SF[2ma,
- 2T Sand) i 30% Fn, 70% v. fo. IOYRSA
- By 1 (brows) sl moist; ciell sorded) Sh- 20’ Geab~archivd
30— 65"“ SR ; Sand 80-9072% ?1‘2/&1&; [0-20
- Jo b rrags Strone rXh. HCI,
- S T e mica) 7
- ea] 123’ 142" Sty Sendy, GRAVEL
- %S’Eg (msG) 502 Gravel, 30 % Sand, 20% /.| 135": Gref - arclive
35— & irhive ocfjcg Grave| 20% v.cses Cse peb, 4O% med pob,
- 7 O“ o h, [0 20% v.cx
- — i 0% cs 20 med, 20 -
- lUVRS/?:[Lr%\ s] mo:’s['l: mr/y
~ sorfed, SA-SR, 50% basolt 50% gt/ |14 : Gref- archiye
|qo—6m"'; feld/other, Strong ryn HCI
- ~Sift cemfent g(;_gtg;.n‘ng~
- Drill  rafe
- 5 'Ff/‘l ™y
- i — 103" Sanoﬁy GRAVEL /s 6)
145 —|Cbr Yo% Grave] , 55% Sandd) 5% sclt. | 145" Graf- arefne
- 7R et v 146 7> Lok Greve [, 35-40%
- @Q&,_igmﬂ tr- 5% sclt
- b c.{gs See  next Ibe_g_g_&mn__&_&,’/r,ﬂ
- S%bg o’éscn"p#m.
Reported By: L.D. Wa lKer Reviewed By: ﬂca/ee_ées‘
Title: Geologyrs t Title: 6&04’?/ :)‘7l
Signature: 726 J%% |Date: q /2,7 /oo Signature:

BHI-EE-183 (12/97)

A21
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BOREHOLE LOG

Page _6 of |O

Gca]ogz'si‘

Date: 9-27-00
Well ID: C31g IWeII Name: 299- Wi|-4o Location: E Srde 241-T fank far me
Project: CY 2000 RCRA Drillin q_ Reference Measuring Point: Ground Surface
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) Tﬁpe Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Msthod, Method of Driving
o. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
Zs : ] . v
156 —|C T )¢ % 92'— |63°: Sﬂﬂcﬂy GRAVEL [56) 4ir ro+ary;' %"
- Zj)og GraVel {r Swm cob, 20% v cse ped| OD CS casing
- CXT_ 307 cse peh, 40% med, 107 -,
- %g’% Sand) 20% v.cse, Yolp cse, 307 med, 150" Grah SQ“W_I_B_
- 5 ): 107 Ja-v.f4; 1oYRY/2 {4k 3:-}/:3[ L.—pJ for archrye.
/55——6"1,‘;[‘;" L 54 __MLLC}]}M water added for ofict
- ot Cdn%ro/l\ 'paor/l,l Sor*c;_/l\' grave [ 155" Grok .Sam,n/p
- SE“_YA: Sancl SA}: Yo/ éqja/zt'. boZe Br archive
- ; 0 thZJQrC(n:'l/'{I/OHBP j Way Size [Oem
B LTSSt weak ren do HCI st cod Dnil rater SEfeop
160— Atri.:‘w L3 on drave /.
- KXot 160" ! Graf- archive
- T Silt content slowly tucrease
- Tkl 163~ 170" Silly Sand, GRAVEL
|55——f'§ﬁm =5 (ms &) 60% Grave] , 25-307 Seud | 165" Grab- arcf/ve
- %9 10-15% S/t . Siwilar to aboye ,
- CORTNwiith tncrcased silt centent.
- S 20" &rod-erchs
110 —| o O;:: 170": Silt content decreasing
- %3] 170'—> 198": Sancl, CRAVEL {s&)
- ?é? bo% Gravel, 35% Sand, 5% Silt.
- o |  Otherwsse ag above
- %E B 175" Graf- archiye
— [ ¥ty
75— Gmau(ok.ﬂ A2l o7
- 116> 177" Deilling indicates boulder(s)
Reported By: L.D Wa [[Ker Reviewed By: Dc Mee(ée_s
Title:

Signature: 723

Tile:  Geofporst,
Signature: %WM

|pate: 9-27-00

| Date: /f/’rg/ao

BHI-EE-183 (12/97)

A22



BOREHOLE LOG

Page 7 of IO
Date: 9-27-00

Well ID:

c3ng

|well Name: 299~ 137/~ yo

BHI-EE-183 (12/97)

A23

Location: E. sife 2Y4/-T tauk farm {200
Project: CY 2000 RCRA Derl ,‘hg Reference Measuring Point:  Gyrpupngf Swrface
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , 2¢Pth of Casing, Drilling
(Ft) lepe Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
0. |Recovery Size Reaction 1o HCI Sampling Tool, Sampler
' Size, Water Level
i "
130 —(CFE g 3 Aiy ro"av—y ; 8%"op
- B 170'~ 198" Sandy GRAVEL/G)| €S casing.
- 702, Eraye | , 25-30% Sand, hr~5h st
- Grave| +r boulder, 102 cob, 30% 150" Grab semple
e . C eb c wed -\, for archiyve
poy
185 —| Archive & < cse. Water adlec]
4
- g for Ju_s/ controf = washes ot He | 185+ Grab .SaMP]e
- 2 Fines andd wakes (4 Affreult to -archive
o
- & estimate <l and Fu sand. cend 7-27-c0
-6 ; O-.“ ' 1°YI'C'~I/3/I"”‘*M) Mol'S{'j lpoarl\lL 5831'11 9-2R-0c
190 ~—~ ﬁ:ﬂlw ’w%“‘ Sorted N Graved SR' Sandl SA’A; 1907 ém‘*@m‘b_fﬁ
- % 20% basalt, 70 % qkz'k/gm.‘l[_(_zd:hr
- max Sixe ovyer 25 cm (?); HC!l rxn
- SR weals_fo__hone,
- PR 195 Gra b~ apch, iy
b- )
195 —| ek S
-
- G ,q':a“ 198 '»> 2227 Si”‘\'l Scmc[\,/ GRAVEL
- -gg:;’—@ (ms 6) 0% Gravel 25-30% Send)|200 2 Erab-archite
200— 6,\':22“ ' o?ig'&: 10~(5% Silt. Gravel stmiler to
- SN obove. Sand 30% V.cse-Cse, 50% wed
bADE ¥
- “O 20 % fn-v-Fin. 10YR5/3 { brown) moist
- __‘ " Poov-ly Serded Gravel R-SR, squd
- SA . 30% 16% : . 205" Grab-archive
205—| S Lt SR Weak to ho rxn do HC[.
- -
- L0
Reported By: L.D. Wal er Reviewed By: Ac m
Title: Geoloq (st Tile: (Geolqu ST,
Signature: ,ﬁ‘ Lt 7, IDate: o /28’/370 Signature: ﬂg’ W& lDate: /a/[; éo
Ls / g



BOREHOLE LOG

Page & of 10

Date: g-28-00
WelllD: ¢ 3|8 [Well Name: 299~ w/]~ 40 Location: F Side 241-T +ank Farm /zapw
Project: LY 2000 RCRA  Drillin q Reference Measuring Point:  Gpownd! Surface
Sample Sample Description Comments:
Depth Graphic . I . . . Depth of Casing, Drilling
G | e | s | oareCaien,Soin, Anay. Hieloy e Pl | Moo s o
ize, Reaction to HCI Size, Water Level
210 —[Crg = : : Atr ro{'c;ry 58578"
- 198 =222 ¢ Silty Sendhy, GRAVEL | 0D ¢S caseng |
- (thGX 607 émvgl : 25-30 % Sand, .
- fo-159, silt.  Gravel 1 cofffe, Ho%|210": Grap sample
- N.Cse-cse pef Yo% wedd, 20% fu-v.Fy, For arch,ve
215 —| Zirchive Sand 20% v.cse, 4070 cse, 20% med,
- 20% Fa-v.fn. 1OYRYU/ braw), word; |205" 6rab- archiyd
-— . - !4'
- 30-40% basealt + O"707% 7/2"1!0/5nm'14‘c
- [othey ;—no tyn KCL. 220" : Grab-archive
20— Gmb‘:'
- 220-222" : 5S¢l comfent Lrcreascing
- 222" 250" Sand), GRAVEL (sG]
- 5% Grave], :/io =359 Saud, 225": Grab-archiye
225— Ggmﬂsh‘-,m tr- 5% siH.  Otherwite cs above
- 230" s/{t confent Lep fo 5-10% 230" brah—archive
230—{ G0t : Still  Seudy GRAVEL
- I
- %DQ‘; End_9-28-00/5tut
Bs—m %:OO_: 23$I G!(_b —archive
_ £
_ s
Q0]
- [lo X e 3
Reported By:  1.D. yg [fer /Dlsyloefies  |ReviewedBy. J /7). Faorofe
Title: Geolog e b Title: 4’4';,55'

Signature: 5L T%% "

Signature:

| Date:%{oo

BHI-EE-183 (12/97)

l Date: /¢ %4//42 |
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BOREHOLE LOG

Page 2_ of IO
Date: ?'/?-9'/00

Well ID:

d3118

IWell Name: 299- W] |- Y¥-©

project: CY 2000 RCRA Dri”-‘-lq

Location: €, Cicfe 24¢) T Ta W
Reference Measuring Point: (orouncd ce

Sample Sample Description Comments:
Depth Graphic | grou - - . . . Depth of Casing, Drilling
p Name, Grain Size Distribution, Soil Classification, Color, -
(Ft) T,zge RBIOWS Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Msthod, Method of Driving
X ecovery . . Sampling Tool, Sampler
Size, Reaction to HCI :
Size, Water Level
e DR .
240—@; % X 240 s Gmb-archive |
- g o4l Note: si[+ and
o.o = 251l and some

sqnd are vsvally net

‘m’_Sewf n \yrqb so-’i"

- 295 5, 0 ation: Sendy GRAVEL (s
- _ -_:Q.o': & ve/, 30-3 L S—-JoRS. ;f/;, Sfmyj

2465— ssjn =% §§'¢ v poorly sorfed, grav s SR-R,202% kas, ZV{::GQL—QNL:VQ
- z%:; recovery (O 80% ofler, MPS=¥ no ren 1o ¢l [0)RG S:P/"f'sl’aw
~[EAE O\ Glry) ikt brownish gray (Gined), comman 0s_tfor_racticle size |

Lmﬁ:i;myef

mq‘gys;s 24N 8|

2S0— % P 250" Gra b -qrchive
- G
R Qe 7
P SS- rech; % .‘:: 2SS Grab-arch ve
- RN
- A 55 Sorople fur
Y Py ) "_Sﬁucéqﬂ_\&LﬁS_‘?_!zd{t : i
"is‘fli %:e_y 3 SA 27,5 ~ 259
-|2%.¢” Pty
20— /ri':f'[.'w :?%': bnd ?/5'9/ o
- [o-2-00O
- 1 260" Gralb - cerchfyn
265—| T

Sczmﬂ\,/ CRAVEL ~ simclar Jo_abov

{

265 Grab ’aﬂf["ug

=

Report-e-d By: DU fee

Los /. 4.D.walke

|Reviewed By: j/ﬂ F dt&lﬁ?e

Title: Geo(o?r}?‘

Title: 62&/{?/&6

Signature:

BHI-EE-183 (12/97)

Signature: M

‘I Date: |0-2-00)

/4

A25
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BOREHOLE LOG

Page IO of IO

BHI-EE-183 (12/97)

A26

Date: | 200
WellD: ¢ 3|8 |[Well Name: 299 /(- Yo Location: £ Sufe 24T funk fapm [ ZcoW
Project CVY 2000 RCRA Drilicnag Reference Measuring Point: (Sroce e/ St
Sample JSampIe Description Comments:
| e | oo o T i e s | Vet O
Size, Reaction to HCI Size, Water, Level
270 —|Smb- <y 220" Grf sq
- .'-. Ffor erchive
o ZRAl Sanddy GRAVEL (s G) /
e | 0% 70% Gravel 20-25% Sand, 272" 274,85 Splif
=| analysis rec BesL XA 5-109% <:it. Graye / 'preoﬂam med) - Spam sam"o/e #3
75— Thstasge ] _cse peb . Sond predon fn-ied, for _JSieve e piic
- ke 5 ‘_ 10YRS/3 /Lrawn)’ wet ; ,POBI-'/III Jar#ﬁ:ﬂl
- 7 % reve [ R-SR [ 307 basalf, 702 oy 275" Grak - archive
- g%g__gﬁa_w her j—mmerX  S/XE 4-5 om I
g — “‘8 ne rxn  HC|/ 280 ¢ ‘N“Q"Clu.'u_
280 hire : 2755 280" Sand condent increase
- to + 30-35% Water 237.1 " by
- * heay S noted cofile casing
- shoe _of a0 Fi.
235— TDh= 280.0 feet
90—
95—
Reported By: LD Walker Reviewed By: _D C((/é Qées
Title: Geolegist Tite:  Heofparst-
Signature: &0 /;’% lDate: Jo ~ 2.-Col Signature: |Date:/0{” 9/00



Start Date: ¥ Y-00
WELL CONSTRUCTION SUMMARY REPORT Finish Date: & . 2200
Page | of {
Specification No.: IReV' No.: Well Name: 29q- Wi~y | Ie‘;»'p WellNo:  C 3(]9
ECNs: Approximate Location: £, S,'(ec 241~ T Tank Farm / 200 W
Projectt  CY 2000 RCRA Prilli ng Other Companies:  BNT , CHT
E:ll::\rg Company: esona ni atimal|Geologistsy: L. fa/ ke r, Jk MurR Ay
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD/HOLE DIAMETER
*Size/Grade/Lbs. Per Ft. Interval Shoe O.DJI.D. |Auger: . Diameter From to
FY Casbon Steel o - ao.¢ 12"/10 71 |cable Tool: |~ J{ %o Diameter From __ 0~ to _@_._é_ﬂ
FS Carbey steel 20.6-_ 2307 f?""/7$3" AirRotary: 854" |DiameterFrom_20° to 280
- A.R. w/Sonic: Diameter From to
- Diameter From to
- Diameter From to
*Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to
Drilling Fluid:
Total Drilled Depth: 230 [HoleDia@TD: & 9% Total Amt. Of Water Added During Drilling:
Well Straightness Test Resulls: WEL (5 SRAIGHT Static Water Level: ]Date:
GEOPHYSICAL LOGGING
Sondes (type) Interval Date Sondes (type) Interval Date
COMPLETED WELL :
Size/Wt./Material Depth Thread :::: Type Mnu.:’s‘::ur:lﬁir pack | VoIUMe 'g?:eh
Som SS2YL Yhp |21 -293.3 NA_ [Cowotan Siuca Saap |236 - 280.6] G busd lo-20
Scgeen SS3oH L 2267 - 2707 020 | BenmoNite Peyiers  |AUES- 22a|S bockls 34']
CASING: SS36UL ra.7-3367 ~NA DauvbMﬂ’E Coywpies | 129 -218.§ [/65'4 kacs
PLOTELTIYE *3.7- 2.3 NA ~ 1 Gonent | 2=8FH26 | 17 gags NA
- L 'Premm(‘e\- PO -5 | Yph NA
OTHER ACTIVITIES
Aquifer Test: WL, DEVELHPMENT |Date:iL2_z/ao Well Abandoned: IYes INo: IDate
Description: Mo TOR. DRAWDIWA ¥ LELOVERY Description:
WELL SURVEY DATA
Date: Pratective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:

COMMENTS/REMARKS

Vol. Qallg: 1t. 205ilica

Reported By.\)\ LL M v Qm}h\/

S purkels = 3, 1 #1; Crrandar é;gﬁ__n: t g. 15 4 sailb me/DB' 5 bags = 79,2 £13

Reviewed By:

A ren

Title: L7eDLOGISY

[pate® /53] 00

Title:

- e

Signature:

sigm&?‘zpzmﬁl

BHI-EE-181 (12/97)

v

A27



WELL SUMMARY SHEET

Page [ of Z

Date: E-(06~00

Well ID: C3)19

Well Name: 299 - Wll-4]

Location: £, Sidle  24/-T Tank Farm /200W Proectt CY 2000 KRCRA Drilling

Prepared By: /, D, l)e, (ke + JKMUw* Date: S/AJOO

Signature: / é%% CZM’,Z

Reviewed By: ﬁda,éelée_s‘ lDate: é/&y.l{/oo
2

L
CONSTRUCTIyN DATA

'Mﬂ Signature:
o v

GEOLOGIC/HYDROLOGIC DATA

y" D 4.5" ob

+3.7- 2.2 Pooeemne

(CARING.

LN

AN oA N N

R T A e

N AN N AN A

Depth in -
Description Diagram Feet Grf 5 :'c Lithologic Description
= ’ /
o — T O~ 4" Silty Sandl, GRAVEL
% = B 7 =
Sugeace - 129" TPRuAD gé 3 —% 4'~> 7’ Slightly Sclly SAND
Gement GROUT Nl 587 S
29"~ 218.2° Benrpae ié’ 3% AOT 1~ 33" Silly Sandy
E® 4 ://r
Coumiies ’ 5 e GRAVE L
+3. T~ 2367 U
Teempnenr Casing S$30dL|i il Y ; :
y %335 37" Gravelly SAND

33 '
ey 37 239" Sandy GRAVEL
= 395 44t SAND

A s 477 Gravelly SAND

47" 94’: SAND

.
PR
7 AR ;
7 =16y’ 98" Sitdy SAND
// AR ‘CA/carcous
:, 98> 18" Slighfy Silfy SAND
:: . drace caliche Joz'»iot’
4 4 aucl ot U5’
I"/ s =l ot '
3 e > 123°: SAND
f “
/$
(/ //l e 123~ 133" Sahc@y SILT
il
(CRodd BURFACE 1< 7z Z 21133 194" Gravelly Silty
Z 7 ~.:. [ L
AeFeRed CE Fol A Mefs okt ; | ] SAND

BHI-EE-189 (12/97)

A.28



WELL SUMMARY SHEET

Page 2 of Z_

Date: §-[0-00

Well 1D: C 3/]9

Weli Name: 29 - W’th”-‘H

Location: £ g;fe 24)-T Tenk FQFM;t/ 200w

Project:

CY 2000 RCRA  Drillina

Prepared By: /.D. Wafler K MuAAY |Dafei 8/21/00

Reviewed By: Dcaépf({; |Date:§/z(:bo
Zockbrt

218.€' — 226 Renmnite feucts

R T e
O

226-2%0.k" 10-20mestt
SAND DAL K,

256,17 =377 .0205.x I, }{
CoNTINUOUS woife wnAP S5304L |1 HTEERRrE:
SceesN | 4" p, ¢.S" oD K==z
211.7-273.7 Supe l
S0 4", 4.S" o 47 —— 4

oty
1. o potat_cas aie dempien| | | BSE SR
AL MEASUQEMENTS RELATIVE TD
ENOWND SRTALE

Signature: /’%ﬁM g req Signature:
CONSTRUCTION DATA / Deoth GEOLOGIC/HYDROLOGIC DATA
epth in -
Description Diagram Feet GrLag;lc Lithologic Description
i TN / ¢
;50—%{39‘9 MY = 158 - S¢[ty Sandy
RS Vel
-5 goo- GRAVEL
R 158> 149" Sandy GRAVEL

? 169"~ 173 GmVeUy SAND

®. 173~ 198" Sancp\[/ GRAVEL

£ ¥l (98"~ 208" Silly Sandly
ey GRAVEL
& 208"’2’31-' Soncﬂ\/ (SRAVEL

¢ ..:":‘3!3'—’ 218" Gravelly SAND

051208 206: Sendl, GRAVEL

246> 270": Silty Sandy
‘ GRAVEL

3 270" — 280" Sancp\/ GRAVEL

‘D.= 280’

BHI-EE-189 (12/97)

A.29



BOREHOLE LOG

Page _| of 10

Date: g-y-00

WwelllD: € 3119 lWeIl Name: 299- W[~ 4| Location: Fas{ s:dh 2Y(-T Tank Farm/zmw
Project: Y 2000 RCRA brill: ng Reference Measuring Point: Sy o/ Seep foce
Sample Sample Description Comments:
B | e | o | US| e S et S i tn 2% et e o o
Size, Reaction to HCI Size, Wate; Level

° . . Ca‘/: fool, 9" DE,
- (:\:::' o— % : Silly Samﬂy GRAVEL ASG) 1% 00 Cs Cesing
—Fcable Surface backfill- 60% Grave/, 25-30
~| P/ Sand, 10-15% Sclt.

- 5 Gral scugle for|
55— 4'> 7"t Slightly Silty SAND(6wS) | arclyve s, and wack
_agc::::, | RO-85% Send), |5-207% S(/t. Seud | characterizefion
- ' 20% v.cse-cse, 300 med SOZn Ta-v.fiu |8, ¥ ~700 dpu
- v 7.5 YR 5/4 [chwu)_. S/ mocst, wod sorted) S : 8O

- Saud) SA-A A 807 ?I‘Z/Fcfrﬁ:: 205 foselt
o — e?rgk-“ o bxnw HCI. .
- 10" : Gral Sqwipfe
- : Si/ly Sqnc/y GRAVEL ‘"Sé) For Archive
- | Yo% Gravel, 15% Sand, (5% Silt £,8~ Yoo dpm
- [9, cobllesr 12-13 I;, 20 7% y.cse ,pef 2070
|5 —-G?.fi.'y, ‘,:({_f#ff:b; Y090 wmel peb, 2020 Fu-v. fu 15" Graly sauple |
—1"1?&?' ¥ Sand 20% v. cse- cse, 30% wed, Yo%k Fa,| for archive eud
- 2l 0% v.fu; [OYR5/2 /3 pyish brn), s/ wed waste  Claract. |
- p) 'naor/y sortecl; Grayel SR | seud) SA-A $,¥ ~ 100 dpm
~ e 5 (o ,‘l:‘c; gfzz'/e HEIS ad BoY VX
20 —|Archive te caliche coafing ; sand me&;n‘z! Chem, composife BOY
= A Kitery wax s'ze ovcr |5 cm, UWeal HU rin, -
- occ, siroma rxn. 20" Grah-archive
- l i Set | %ep Cashg
- ot 20.6°
25 —Gg;f[“l‘ Begy Adr Rote ey
- Dpclliug = & Ve 0p
- Casing, 8/%/c0
- 25"; Grab sample
— Br archey
ReportedBy: L. D. Wa/lKer Reviewed By: /)c%éej
e Geologrst Tle: Geofo7iST .,
Signature: 7 ZD WQ,%‘ IDate: &- 8- oo |Signature: MZM lDate: 9'/51{/00

BHI-EE-183 (12/97)

A30



Page _2 of [fO
BOREHOLE LOG B s as
Well ID: C3l/9 IWeII Name: 299- Wl(~4/ Location: £, Sife 24)-T Tank qu/zoow
Project: CVY 2oco RCRA Drilliua Reference Measuring Point: Grpm,cf Scrface
Sample JSample Description Comments:
B | ope | tows | STy’ | Grous Nane, oy Size Dt Sl Casfcain, ot | o, o of rong
0. |Recovery Size, Reaction to HCI Samplmg Tool, Sampler
) Size, Water Level
30— 2t Air Rotary 2% 'ep
= Acr C cs cas,'m;} %"
- Ean‘ary 5 33'~> 37/3 GV"RVC//\,J SAND (9 5) tricone bt
- 207% Gravel , B0% Sand, fr sijt, Gravel [30": Grab sqmple
"l med-y. fu_peb; Seud 30% V. Cse Y0l cse for Archive
35 —| Archiy 307 med-y. Tn .Mo(‘sf; mod sartel, SA~A 3511 Grab - archiye
- O 37> 397: Sema/y GRAVEL (56)  |37% 39’ clieilling
- C>~ 70% Gravel, 30% sund) Gravel f+ cobble|idicates forge
g - St Y020 V.cse ped, 0% cse peb, 20% wed-y.Fu, | Cobbles.
o —| arcliy H Sand predom. CSe . 4o': Graf-apcd/ye
-~ 139> 4y’ SAND (S) 4 gravel
- | 100% Sand. 0% y.cse, 507 cse, 302
- wed), (0% Fu~y. Fu. OYRY/2 (4, gry beu)
- ; !Ma«')‘f“} maf sopf, S4'A,.£07aqu/Felzﬂ, 408, bos i 45 ' Grol ~archiyve
H5—{Trdcy 1 4t'> 47" Grayell, SAND {35)
- 5% Grave/ ,75% Seucd | ctherw se Smifar
- Sand), %o above. Grave[ wed- v. fu peb.
- 1 50”2 Grab t archive
’ /
- 147’ 94" : SAND )
50— Archivg tr-5% Gravel, Q5-1007% Sand.
- Gravel /s In-v. Fu peb, Sancl 30% v.cse
- S0% cse, 0% wed- v. Fn. 10YRS/2 (3r;/
- Lmum) s/ mo{s'{; mod - we | _Sotted,
- Sandd A-SA, aravel SR; (0% gt el 55" Grab Sample
55— GZ?\‘E\ZV 490 % basa(t ¢ offer A'#fc fm_gl maX for archive
- Size M 5-6 mm ‘}weak rxa  HCJ.

Reported By: L. D. ta [er Reviewed By: me{ée}‘

Title: Geoloa,st Tite: GeofoGrsT

Signature: _=Z€) M |Date: 8- #-00 |Signature: 1 M.L IDate:g/i_(/ao
~ [ v 7 7

BHI-EE-183 (12/97)
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Page 3 of /O
BOREHOLE LOG Date. 9-§-00
Well ID: C 3ilg lWeII Name: 299 . W]|-Y| Location: £ Secfle 24(-T Tauk Fapm /200W
Project: CY 2000 PCRA Prilltwa Reference Measuring Point: &S rowuncf Surface
Sample Sample Description Comments:
Dgg}th Type Blows Grfphic Group Name, Grain Size Distribution, Soil Classification, Color, Moefgzzc’;ﬁta:;ggéfo 5'::":3
(Ft) No. |Recovery 09 | Moisture Content, Soging, I-_\,?ngutl'arit:l, ﬁigleralogy, Max Particle Sampling Tool, Samplerg
ize, Reaction to Size, Water Level
——— - -
bo—| %2k 47> qu' . SAND (S) Air Rotary, 8% cp
= Acr Similae Yo describecl aboye. cs casing, T4
—| Retary S-10 %0 Graye| , 90 9570 Sand, tricone i,
- Grave/ L~y Fa peb, Sancf 40 % v.cse, 1607 6rab saumple
- 40 -850 70 mew CSe, 10-109, med - v-Fn. For archlye
Grald - i
t5— ;d«lVF mod. sorfec/ | morst, SA~A, 50-g02
4
- otz 4 Fell), 40-50% basalt ¢ hiHic frags |65 Grab~ arcfiye
- wmaX gpavel Y/eom . weak  txu HCL.
4
- 69— 70" ¢ aravel/ increase to 70 " Grab ~ardve
Grab- | 7
70 —|_Ardhiy 1C~15 % , then less Hhag
- 5715
_ 15" Grab- archiye
Gralb -
75_' TI'CI\I'VP SA/VD (S) Sfm_:‘/a r '["’ Qéd ve
- Gra ve{ ouhl, {race
- Sand o it Finer — s/ prcém.
- cse H wmica
/.
- F0'! Gral - arc‘{va
&b~
o _Archire
- Drill _rate ~ 10 &
-— g.h s lm'mnle-\'
Grab- ’
R5— ATCM!T 85" Graf-arcd,y
Reported By: [ .D. Walker Reviewed By: ﬁc é{/é@ées'
Title: Geoloarst Title: (Soo/o9r ST
Signature: ﬁﬁ% IDate: §- §- 0o |Signature: %}M lDate: 3”00
7 rd

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 4 of /O

Date: 2-%-00
welllD: € 3/]Q |wetl Name: 26~ L/1/-y) Location: £ sife 29/-T Tank Farm /200 W
Project: CY 2000 RCRA Db:‘”l'ng Reference Measuring Point: Cipp -/ Sepface
Sample Sample Description Comments:
Depth Graphic . I P . [P Depth of Casing, Drilling
G | e | ows |7y Mot Gorton. Soring. Avuay. oy, ax Pari | "5 Wehod o D
! Size, Water Level

Yo — G;ﬁi;}u? Air Rota ry 3%,/0]3

- cs sz.s:‘n%

- 94'> 98 : Siftly SAND (mS) 9" Grab seuple

- 70% Sawd, 30% si(t. Seud) 20% Bt archive
95 —| ks 2| med- Fu, 80% v-Fu. 1OYRY/2( br)

- moist, mod sgr{*e@, Sandd SA-A, 80-207% 2511 Greb- archive

- 1 ofe /Flds, 20% lasalt/other, mic,

= Sm(rmg rxw  HCl.

gy S " _ . ' Joo: Grab - archive
100 —| drchiy R — /I8 Skghtly Silty SAND

- B | _r(w\) S] 85-907% sand, (0~[57% i/t

- [14°5] Sand) 30% med, 50% Fn, 207% v fu.

- 4_ & 1oYRY/2 ([ Lroufh)’. moist , mod-well |j05" Grab-archiye

- rd&ﬁ‘l;' Sorfed : SA ., 80-85% ofz/felds, I15-

Grab- R 4 T te- !

Jo5—|_Archiy [ 207 baselt ; mics | tr qrave | #*

- °"7_.:~;'~TO-, ¥ (03— 106" ; tr calicle Fmgmea#.f

- andd ' coa 'ﬁt‘ng; oy 3mve/~ Streag o

- Violeat  KHCI ryn - Strmg  rin_eVen

- ih maferda| with no yycble oalicke|lD": Grab- archive
o — | i

- ey IISI:GPQL'QfCAI'
lls—mu m’ us' Caliche FrﬁgmszS , ir Grave/

- St
Reported By: L.D. wklke r Reviewed By: ﬂ(’[é@%
Title: Ceoloars + Tile:  Geofon ST .

Signature: ﬁj%%

|Date: R~ & ~cgSignature: %W

] Date: é/z%o

BHI-EE-183 (12/87)
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BOREHOLE LOG

Page 5 of /O

Date: g-F-po0

Well 1D: c3/lg9 IWell Name: qu‘- w//-4J Location: E. S,’cpe 241-T Tank FQ"W/MUW
Projectt CY 2000 RCRA Drillina Reference Measuring Point: Groumﬂ Suf:;‘a(_e
Sample - Sample Description Comments:
Depth Graphic I N X . . Depth of Casing, Drilling
EL | e | B0, |09 | Mt Coien. Srv, Arouany oy, s P | 20 el o O
Size, Water Level
120 —|SEidice 18’ 123"+ SAND (S); 9p-95% | Air Rotary; 8% o0
- Sand , 5-10% Si[t. Sand pred. ¢s Ca-sf'ng.'r/f”};{
- cse ~med ; 60% gtf/feld, 40% bes.li-
- other S4-A: weak ryn Hcl. 120" Graj Sample
—Gm.— — ’ ; for  Archive.
{25 —|—Archive 1123 — ]33 San&y S/LT{SM\
- 30-40% Sand, 60-702% Silt. Sand l125" Grab-archiye
- 40% fn, 60% . Fa. 1OYRY/3
- (broum) ,moist well Sor"ccﬂ} Sand SA
e e ‘c 120" Grah-archye
|30 —| Archive Hcl. el redte:
_ ~5 '/5 min,
- 133" 14y ': Grayelly S:lty SAND
Eree {9m S) | 25% Grave [, 50% Sand], |135": Grah- archive
(36— 259 s;(t, 10YR5/2 (gry hra), sl weist
- ,PUOfly Sorfed , grave [ SR-SA, saud
- SA; Gravel 0% basalf, 0% gracht,
- 9f2fe, offer ; Sand 80% ofr 20% hesft|ifo” - Grab - arch!
- or other; may gqrauvel ~ 2 cm : stme
Gtab - AR Y 5
| 4o —|-Archive rxh HC[ ; Sawd precén med - fn
_ ~drill  rete S/aw_g 1‘3 “t 51/15»1.‘;\
- | 144~ 158 ¢ Silly Sandly GRAVEL |Ws" Grab:arfn
- [ns6) 502 Grave [; 35% Sand, (5%
(45— GA'ZAEE Silt, Gravel tr cobhle, 20% y. cse
- peb, 30% cse peb, 50% med- fu ped ;
- Sand/ 3092, v_cse, 40 % C3e, 30 2 med -
- v. ¥a.  [OYRS5/2 (3}—}/ Lrh) N s{ wmoist,
- pootly sorted ; grave [ predom. basa/t
Reported By: L, D. Wa/Ke Reviewed By: _Dca/e&@(
Tile:  Ceolog,s f Tite:  Gegles il
Signature: Q%M |Date: 8- 8- 0o |Signature: Wé&g lDate:%¢¢

BHI-EE-183 (12/97)
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Page of /O
BOREHOLE LOG e %_g_—w
WelllD: ¢ 3//9 lWeII Name: 29G- ywiy/ -4 | Location: F, s;cfe 24[-T Teank Farm/mw
Project: Cy 2000 ﬁ( ﬁ/{ Dm'//{'ng ‘ Reference Measuring Point: Ground Surface
Sample Sample Description Comments:
Depth Graphic . - . T Depth of Casing, Drilling
B | e |20, | 158 M Cotn Sorr. Ay o, ok P e
ize, Water Level
150 —|(So2b~ At Rotaey | 8 7%"ep
- My '~ 58" Silty Scmn[,u GZAVELASGB cs CaSI'Mg/_'f 754" bt
- similar 1o above description
- 150" : Greh Sam_,e[e_
- for Archive
Grab~
[55—|_Archive Scft contesd cpeCrEQS/hg
- 155" Grab - archive
- /58 cpn’l/l’hg taclica fes  cobbles
- 58— Jog’: Sand, GRAVEL [(56)
Ibo—G;::;;ve 70% Gravel, 25-309 Sand, t-5 0 160" Grap- archive
- Si/t. Gravel 102 Cobhle 20% v.Cse
- peb, Y0% Cse pob, 30% wmed-v. fu; rill refe 5 /15wy
- Seundd 207 y.cse, Y02n Cse, 205 mecl),
- 207 Fa-v. fu, [0YRS /2 /gry ben) 165" Grah-archive
65— GT,_:’- hun'l"l"l. ‘Pcor/y Sortec), Gravel SR-SA,
- Sand sa-4A ; 70?04535&/*[ 60 % 3ram'-//t-
- ofz/fe ,ofker | weak-ho rxn Hel
- 169"— 173" Grayelly SAND(25) |i10": Grab-archie
[To— %mg;t.'_ys 5% Gravel, 75% Sand. Sand /s
- [GFe p.cs€, 20% med” 50% med, 207,
- Fa-v. fn. [OYRS5/3( bym) s moist,
- mod sorfed); SA-A; 807% oiz/fld,
- 20% Las‘a/ﬁ L No rxu  HC/. 175/1 Grab -archive
(75—t
- 1723'—> 198" Sandy, GRAVEL (s6)| @md g/%/00
- Sce  next puge for Beain 8/%/00
- zﬂescm‘?'l-ion
Reported By: L.D. Wallker Reviewed By: DQ /(/6(‘_’;@5
Title: Geologrst Tite: Seo/ogrs7”
Signature: % WUM [Date: 8- 9-pp |Signature: //?&M lDate: 3/(_%0
& i
BHI-EE-183 (12/37)
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Page 7 of /9

BOREHOLE LOG

Date: K-92-00
Well ID: C 3]19 IWeu Name: 299 - Wil~Y4| Location: £, g/ fa 2%4[-T Tank Farm /2°°W
Project: CY 2000 RCRA _Drefling Reference Measuring Point:  Ground) Swrface
Sample )Sample Description Comments:
D@ﬂ“ Type | Blows G’fggic Group Name, Grain Size Distribution, Soil Classification, Color, Mifﬁg;%gf:;’;géfoggi?gg
- Moisture Content, Sorting, Angularity, Mineralogy, Max Particle :
No. Recovery Size, Reaction to HC| San;g:t%-:gr' E :\2? ler
TSR 7 T . "
|80—{CR5~ gﬂéf {73 —> |98 : Samﬂy GRAVEL (s G| Acr Rotary , 8 %7op
1 R T
= A¢ 9%‘9 602 Grave/ . 30-35% SgLCﬂ; S-10% | CS CQS[’hl}
~| Rofary A Sclt. Gravel de cobble, 30% v.ese -
- o%r) cse peb, 402 med, 362 Fa-\. fu. Send 180" : Grab sam ple
g 20% \.Ce -¢Se, 50% wmed, 30% Fu-| for orchive
rab~ :
185"~ Archive v.fn. [0YRY/2 (dk grmyich broun) ,
- moist From wafer jnjected For |I85 : Grab- Archsy
- dust contr] r Puorl\/ soeted;
- Craye] R~54, Sand SA-SR Grave | cpri// rete :
- . 30 % LQSD-/&V. 70 % qrgm’lz'cl 97[21‘}67.0#!}\ 55(/10 'y
G ~ 7 7 T 1
(90— Ar:gk‘- b Sand 75% ofz / Fe ld’) 25% basalt ;
- ho _rxn HC. 190" Gref - Apchive
_ {95'/: Crab -Archive
Gerab-
|g5—| Archive .
- Y 1967 Si|t confent 5/ow/y increcse
- 198" 208" Silly Sandy GRAVEL (w6
200— GT.—E{'K (0% Gravel  25% Sand, [S5% Sift. |200 ! b ~urchiv
- Sfl/*fldl" +D QBGUC ,wi“\ st
- [ncrease.
2065— Grab - 205" Grah - Archive
- | 208" Silt content decrease
Ju— .‘é.q .[-D -~ 5'9°
Reported By: /. D \Wa /Ke Reviewed By:  D(*(thoe fos
Title: Geoloarst Te: SeolpasT
Signature: 20 2l L, IDate: 8- -0 0|Signature: MW lDate:g/&J//Op
(7 7 7

BHI-EE-183 (12/97)
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Page_iof@
BOREHOLE LOG Date: 8-9-p0
Well ID: c3llq IWeII Name:  2QQ- |- |Location: £ s;de 24I-T Tank Form _/ZOOW
Project: Y 2000 [CCRA  Driliina Reference Measuring Point: G‘.roamﬂ Surface
Sample JSample Description Comments:
D!g‘)h Type | Biows Gﬁfgic Group Name, Grain Size Ditrbuton, Sail Classifation. Color, MZ?g;’;?{Aif:;’c‘,gé?Sr'i’:”i‘gg
No. |Recovery oisture Content, Sogi;'ng, Q:g;liiﬂt{é I:lixcr;;eralogy, Max Particle Sampling Tool, Sampler
! Size, Water Level
210 —| Greb 208’ 213" Sandy GRAVEL (SG) |pur pubory % 0n
=l A 70% Grave |, 30% Sand, tr si(t. Pcvrl)/ cs casing ; 7%"7
—| Retary Sf—"""l‘r!,' gravel R~SA, Seucl SR-sA tricone bit
- 213" 243" Gravelly SAND /35> 210" Grah sample
215— 6}:;[%:\, 20% Grave | | $0% saund, tr silt. Sancd 10% for archive
- v. cse, 367, cse, 50% med), 1070 fu-v. fa.
- (OYR5/3 {bra); S| moist; SR-SA _80-90% ofe/ |215% Grab sauple
- feld 10-20% [mgié!a#er yho rxu HCJ for archive
220—| Fovtine 218" 246" : Sandly GRAVEL (5G)
- 50-70% Gravel 'y 30-50% Saucl, fr 220" : Grab- Apchye
- sitt [235%°22¢" 50% 6, 50%5], Gravel te
- 24 cobble, 202 v.cse-cse §0% med, 307 fn
- 2| Sancd) predom. wmed  [0YR5/2 (grayix] ben)
225— %:Al,.';e sl. moist; pootly Sorted; grave/ R-SA | 225"t Gral- archie
- ; Grave| 20-302% basalt, T0-§0% gfrife, gronid
- : ) o\L/ler; no rin HCH.
230— qu?rkh;ve * S 230" Grab- qv’clh'ug
235— GA':Z;L\’,T 28 235" Grah -archu
- \O& Grave | "‘6070’ Sencd ‘[D?.L.r 0 s/t
- RS

Reported By: /.,D. Wa /'/‘{C r Reviewed By: ﬁd /(/eeégs

Title:

Signature: //Q%J/@% |Date: 89 - p o |Signature:

Geologist Tite: (Seap [p2 (s T .
N Hpado

lDate: 5/&_(/0 7

BHI-EE-183 (12/97)
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of /O
BOREHOLE LOG e Lo 42
welo: ¢ 3/|q |wellNeme: 299~ wii-y;  |Location: £ sife 24/-T Tank Ferm/200w
Projectt Y 2000 RCRA  Drilling Reference Measuring Point: Groypcf Surface
Sample - Sample Description Comments:
B | e | mowe || rotn i, o o Dittn S Clsseaon, S | ot o O
o. [Recovery Size, Reaction to HCI Samplmg Tool, Sampler
Size, Water Level
2%—‘};"’:(,,,, o 218" 244" Sanpﬂy GRAVEL (s6) dir ro\‘wy , &%
=l air 70 Similay to describe/ above. |0b (S casing
~| Retary "}.__thLé.D;ZQ&_,_é‘anMO"/o%; 240"t Grah- archive
- =t selE. Dm’//:'nsf fnclicater oce. |245" Grab -archiy
g cobbles. 259 v.cse pebh, 252 cse,
245 —|_Archive 30% mecﬂl 20% fu-v.-fn. Sapd 20%| End §-9-00
- V.Cse-cse, 309, wel), Yo Fn, 0% v.Tn] Begin &-to-00
- -o’ [0YRG /3 /Pa{e brows), a@»y > sdelf  |~Cutfings wefaf 245"
ISk 0% ?(Egh_JtyJ'l' )‘IS Poor’\/ Sar-l-ecﬁ SR-SA | aftfer sifltuy overnioht
[ tebe i TRl TR0 Sand 0% q%z/ &I, 209 ém:g/x‘/cMcr :
250 — |Siev m?!—?‘c"a_rzi%?g no_rxn HC| 24~ 250.5 : Splf
et e , : fube for sceve
- Sowie KOERA 240" 270" ¢ Silly Sandly GRAVEL(asE) anal. and waste
- enedysi's X similar to above wwith rucreased | characterizetion
- ; Siit: 60% Grave [, 25% squd, (5% silt | ®-11-00 cum-
B/E— ﬁhw . mica Water fevel 2366
- thsile il rodf.
- 250" Grab- arch fve
- ’ 259/'- Sancl  comtest  ‘mcreasc ;51‘,'// nof 255,3 Graf- qrchie
- much water produced during drilling] 2on’: Grob-archive
Erab - 1 7 7
260 | Archive Sand ax aboye - uprecfm ?h
| 262.2" 264.7% S,y
-;‘Pbll&';\ loorzg ++ o{l've L"UI«M S('H:_; silt Can*ff'n{' *k[x"‘sl‘CVQ anel, |
—SLZ:‘:'“‘Y-‘“’ <+ decrease to ~(0% , max aravel 4 woste clapact
lés—Gr;mM 8-10 cm , np TXh Hcl Rad) - BOY VYO
- @/uem. Cm_w:,'le with
- Sand content rncrease 2657264 |upper fube: BoYVYI
- more Looler Proo@ued’ cpum'h)n-
- Lrilling 265" Grab For archi
Reported By: L.D. Wa (ke ~ ’ Reviewed By ﬁ aa/ecg@j‘
Tile:  Geoloa, st Title: G0/ ST
Signature: WZ/”%, |Date: 8 - 11-00|Signature: W Z/éﬁd. |Date:2/é§%0

BHI-EE-183 (12/97)
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Page _|O of D

BOREHOLE LOG Date: KR-[1~-00
Well ID: C31}4 lWeII Name: 299 (U]~ 4y Location: £ sife 241-T Tank Farm /loaw
Project: C y 2000 RCRA Drilling Reference Measuring Point: G"DV(KJ SVI"ﬁCt
Sample ample Description Comments:

Depth Graphic - I . . " Depth of Casing, Drilling
Group Name, Grain Size Distribution, Soil Classification, Color, Method, Method of Driving

T Bl I 3 " .
(Ft) I\lllse Recz‘\dllzry Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Samolina Tool. Sampler
’ Size, Reaction to HCI Sipz o gw ate r Lev elp

270> 280" Sandy GRAVEL (sG) | Air rotary 8% op
Grave/ 302+302 . Sangd 20% 705 it silt CS casing

—_|Grab-
270 ;:Hu

-lsr7 S peorly sordedl: amue/ ®-SA, Sead Se-54:|270 : Grah sample
elit | 1wz E2S0% 7 —3 ‘
—[Tebe#3] LT PSS monzrafogy similer Jo msG described for QrC‘nve
above | no rxn_kcy 272.0°» 274.5" Skt

GM\/LI‘VeOzl, Send 209 gq Z75]| fube sample for
Sieve qnq/uh
WL, = 2369 forlh

_S,'eve5 losr €7
75— : 3 _,0

- Gravel V/é‘%o?,l, sdnd 76 2 Gasig af 272 ‘)
“[erab= ored semple@ 280 °
a0 — R Total depth =

- 280 ‘bgs. §%-i
oD cq§1n9 sefat

- 27792 G‘-é;z

ReportedBy: L. D. (), /ker /DEWeeleos |Reviewedsy: e MUrRAY
Title: Geolpaurs t \ T'ﬂe:é;&),d‘lls‘r "

Signature: /49 Mm%te %/f}%a Signatur; . Date: 7 /3
v 0

BHI-EE-183 (12/97)
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WELL CONSTRUCTION SUMMARY REPORT

Start Date: 9//0 /D o

Finish Date: 9// 3/{)0

Page 1 of _l_
Specification No.: [Rev. No.: Well Name: 299~ wil-4 2 m s O, 32HA
ECNSs: Approximate Location:CAst ide o8 24 /—7 TAnk FaMN
Project RCRA "Dgiuiné Y2000 Other Companies: (L -1, B 1
Drilling Company: ‘ZESDNM [e Y\ /N‘[EQ_NA\T]QA)QL Geologist(s): - Li M\)WY Les UON'KEK Tim Leeg,
Driter: KelIN Coulen’ Mo Wiaspir Mike Favrote, O-ikls LW ALKER
TEMPORARY éA‘ ING AND DRILL DEPTH DRILLING METHOD/HOLE DIAMETER
*Size/Grade/Lbs. Per Ft. Interval ‘Shoe O.D./I.D. |Auger: Diameter From to _ |
Cs <% n /7 sfg F51. 0 - Z30 9"/75/3 " |cable Tao: Diameter From o |
Air Rotary: X Xs/é Y Diameter From _& 280 ||
A.R. w/Sonic: Diameter From to
- Diameter From to _ |
Diameter From to __ |
“Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to __ ]
Al Jo wrs Miveaded Cooybor. stee |
Drilling Fluid:
Total Drilled Depth: 250’ [HoeDa@TD: 77 Total Amt. Of Water Added During Drilling:
Well Straightness Test Results: Static Water Level: 223%. 0k lDate: 9 / 3 / [o]0)
GEOPHYSICAL LOGGING
Sondes (type) Interval Date Sondes (type) Interval Date
COMPLETED WELL
Size/Wt./Material Depth Thread | 51t Type proarerval | Volume | Mesh
S828L Surmf 2007 2378 NA- [ NA [(olovadoSihea Sand  [2255- 280 [FZ4,,L7° )
oS24 Sereem 237 2777 0.020 | Bewlouite Ve llets 2018 -225.51 5 podupts
SSHUL CASING _2__ 2% Bertowite Crumbles | 16-2 - 217.8 | D bogg
- AorHam) Copend-Grput | O - 10.2] 5.5 ;1%9,
| &\)LKM;( S -
OTHER ACTIVITIES = .
Aquifer Test: W= . DEVELOPMENT IDale: 9/,3/w Well Abandoned: IYes: |No —[Daze:
Description: ! Description:
Menttor dvaucbwnt recoien
WELL SURVEY DATA
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:

COMMENTS

/IREMARKS

d= Y43 > Tax.5Yfy =

44.288%, Bontonike pellets > S x . £ 2433 =

50lb bug of silica S
31642 Cyymbles . 7343 X 90 baas =65 7883
Repored By, \\y . M\ AY

RrHasl corork = S5 %su 285842 = 7 oL75HH

lu

Title: f;pw5r [pate: 7/ 14 /00

Reported By: ‘/4\1750
Tite: ) Bala Geny. |pate: 52/ /o0

Signatue:

4

BHI-EE-181 (12/97)

Signature: M Aj u
v

A.40



WAy S 1N 'R

Pagzlé )of 2—

WELL SUMMARY SHEET Date: 9//5 /oo
wenio: (R2Y2 well Name: 29—y /)~ ¥2 i
ocation: E4sr 5/ e o 2Y1=T ~Tank Fapm |poiect PCEA Y2000
Prepared By:J‘u_ MuRPAN lDate: 7/[3 /a) Reviewed By: [)dé/eelé&f IDate: ?/L//oo
Signatury 7 | el o Signature: M e
A 2 CONSTRUCTION DATZ Deptnin GEOLOGIC/HYDROLOGIC DATA
Descriptian Diagram Feet GTS ; ic Lithologic Description
5S PestecTne, cheNg 3 0 ez OEOLOSY RO O-259
SNekp pF +3.57, oD [N - 4 Aa -
D¢ X . wi-3% (C21b), which s
Teenane cement Grour |2 7 0] 4.9" south of s hole .
Haons/ilee 0—10.2" /| ’;J ; _J_Q_i_ﬁuﬁmliiﬂz&iﬂ
5 5| 25— 20 Sanw (m)gS
- 7 s ¥ - 39’ D
S3304 L peamprent ’ T -
CASING FRDM *2'5 AgpYE :.’ ‘PE: """4235’-"‘"" 37/- ézl SLIGHW_Y SLTV
D Tn 236.76 BELw. | ¥ g T Savs S
41p /4 .5" oD ¥ Al S0 b
o s e
dTEl Bie7-e1 Saw S
A Pe 4
1 Vs FE 07 T4 CNe SAND 3
§ A 75— 174~ I Suguty Sty
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Appendix B

Physical Properties Data

This Appendix includes the results of field testing for particle size distribution to support the selection
of well screen slot size and filter pack grain size for wells 299-W11-40 and 299-W11-41. Particle size
analysis was done using standard sieve techniques.
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

I—'IWELL NAME _ 299-W11-38_]DEPTH 74252440 |GAMPLER _ W11-38-242 5|WELLIDE_____C3116
TESTED BY JMW CONTACT Dave Weekes [PHONE 372-9524 |[DATE 09/14/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZEIN. | WEIGHT(g) | RETAINED | PASSING (mm)
871.20 2’ 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
I 2134 245 755 19.05
38" 328.2 37.7 62.3 9.42
#4 415.2 47.7 52.3 4.70
#10 482.3 55.4 446 1.98
#20 537.9 61.7 38.3 0.83
#40 574.8 66.0 34.0 0.42
#60 633.2 72.7 27.3 0.25
#100 700.6 80.4 19.6 0.150
#200 751.1 86.2 13.8 0.074

Sieve Analysis Data for Sample W11-38-242.5
U.S. Std. Sieve

- - o] o
. i ¥ o =} Q o 2 © e}
100% N © o 3 * # 3 % w9
90%
80% -
70%
2 aoo
£ 60%
[
[\
L 50%
=4
]
s 40%
o :
30% | -—
20%
10% | - . e e -
0%
100. 10. 1. 0.1 0.01

Grain Size, mm

Comments: Silty Sandy Gravel

All data are accuratgly and completely recorded.

Checked By: Date:
v (0 Flee o2 AT
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS
[WELLNAVE 2901138 |DEPTH 95707507 [SAMPLER _WiT30 26 O[WELLIE G318
ITESTED BY JMW ||CONTACT Dave Weekes [[PHONE 372-9524 ||DATE 09/14/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size COMMENTS
WT (g) SIZE IN. WEIGHT(g) | RETAINED | PASSING (mm)
887.60 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 226.5 255 74.5 19.05
3/8" 356.6 40.2 59.8 9.42
#4 433.8 48.9 51.1 470
#10 501.7 56.5 43.5 1.98
#20 571.9 64.4 35.6 0.83
#40 633.4 71.4 28.6 0.42
#60 702.4 79.1 20.9 0.25
#100 750.3 845 "~ 15.5 0.150
#200 786.5 88.6 114 0.074

Percent Passing

Sieve Analysis Data for Sample W11-38-257.0
U.S. Std. Sieve

3/4"
"
#4
#10
#20
#4

ts

:
N
—%

100%

90% |- -~ -——\ -

80% |-
0% | .
60% | .
50% |-
40% |
30% |

20% | e

10% foom o oo

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: Silty Sandy Gravel

Al data are accurately and completely recorded.

Checked By: M’ gtee e Date. 979/ 00
, & % 7L
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

’—'@LL NAME _ 299-W11-40 |[DEPTH 2453-246.8 |[SAMPLE#  W11-40-2453|WELLID#  C31186]
[TESTEDBY JMW ____ |[CONTACT Dave Weekes |[PHONE 372-9524 |DATE 1070472000
SAMPLE SIEVE CUMULATIVE] % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) | RETAINED | PASSING (mm)
964.70 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 134.8 14,0 86.0 19.05
3/8" 436.4 452 54.8 9.42
#4 558.0 578 422 470
#10 640.6 66.4 336 1.08
#20 683.8 70.9 291 0.83
#40 720.1 74.6 254 0.42
#60 800.1 82.9 17.1 0.25
#100] 880.4 91.3 8.7 0.150
#200 916.9 95.0 5.0 0.074
0.0

Sieve Analysis Data for Sample W11-40-245.3

U.S. Std. Sieve

100%

90%

80%

70%
o

% 60%
[
[\

. 50%
c
]

5 40%
o

30%

20%

10%

0%

100. 10. 1. 0.1 0.01-
Grain Size, mm
Comments: Sandy Gravel

All data are accurately and completely recorded.

Checked By: szém Date: /0,/’0,/00
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

ll@ELL NAME _ 299-W11-40 |[DEPTH 257.5-259.0" |[SAMPLE# __ W1 1-40-257.5]WELL ID# C3118

|TESTED BY JMW IICONTACT Dave Weekes ||PHONE 372-9524 ||DATE 10/05/2000 |
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
985.00 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 166.3 16.9 83.1 19.05
3/8" 597.8 60.7 39.3 9.42
#4 777.3 78.9 21.1 470
#10 862.0 875 125 1.98
#20 900.7 914 8.6 0.83
#40 920.0 93.4 6.6 0.42
#60 946.9 96.1 3.9 0.25
#100 964.3 97.9 2.1 0.150
#200 ) 973.4 98.8 1.2 0.074
0.0
Sieve Analysis Data for Sample W11-40-257.5
U.S. Std. Sieve i o o
: b X ® e S 9 g & s
100% N g ) & 3 * 8 i § = 8
90%
80%
70%
2 ago
< 60%
a
[}
. 50%
c
]
£ 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel

"All data are accurately and completely recorded.

Checked By: /¢! Date: /0//.0/00
v [
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

I—ELL NAME 700 W11-40 |DEPTH 27202745 ]
TESTED BY JMW [CONTACT __ Dave Weekes JJPHONE 372-9524 JIDATE ____ 10/05/2000 |
SAMPLE SIEVE CUMULATIVE [ % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED { PASSING (mm)
800.20 2" 0.0 0.0 100.0 50.80

15" 00 0.0 100.0 38.10

3/4" 173.0 216 784 19.05

3/8" 517.6 64.7 353 9.42

#4 632.0 79.0 21.0 470

#10 685.2 85.6 14.4 1.08

#20 706.2 88.3 117 0.83

#40 718.3 89.8 10.2 0.42

#60 7354 919 8.1 0.25

#100 7527 94.1 5.9 0.150

#200 766.4 958 42 0.074

00

Sieve Analysis Data for Sample W11-40-272.0

U.S. Std. Si
- = o (=}
100% — " A B § , i i ' §1 . g .

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: Sandy Gravel

"All data are accurately and completely recorded.

Checked By: V/)’C’W Date: /?//‘ ?/ (oY)
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

||WELL NAME _299-W11-41_|[DEPTH 248.0-250.5" J[SAMPLE# _ W11-41-248.0]WELL ID# C3119
TESTEDBY JMW [CONTACT Dave Weekes |[PHONE 372-9524 |IDATE 08/14/2000

SAMPLE SIEVE | CUMULATIVE]| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZEIN. | WEIGHT(g) | RETAINED | PASSING (mm)
1411.70 2" 207.7 14.7 85.3 50.80
» 15" 4452 315 68.5 38.10
314" 5357 37.9 62.1 19.05
3/8" 7025 498 50.2 9.42
#4 863.2 611 38.9 4.70
#10 966.0 68.4. 316 1.98
#20 1015.3 71.9 28.1 0.83
#40 1064.2 75.4 24.6 0.42
#50 1158.8 82.1 17.9 0.25
#100 12184 | 86.3 13.7 0.150
#200 12658 89.7 10.3 0.074

Sieve Analysis Data for Sample W11-41-248.0
U.S. Std. Sieve

#10
#20
H60
#100
1#200

i

3/4"
3/8"

i

100%

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. - 10. 1. 0.1 0.01
Grain Size, mm

Comments: Silty Sandy Grave!

All data are accuratelyf and completely recorded. R

Checked By: /¥ 77 /W Date: &/3//05
4 ' 77
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CH2ZM Hill Hanford, Inc.
SIEVE ANALYSIS
[_—|WELL NAME 299-W11-41 |IDEPTH 262.2-264.7 [ISAMPLEZ W1 1-41-262.2||@ELL ID# C3119
ITESTEDBY JMW CONTACT Dave Weekes [[PHONE 372-9524 |[DATE 08/14/2000
SAMPLE SIEVE CUMULATIVE | % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(qg) RETAINED | PASSING (mm)
1003.30 2" 0.0 0.0 100.0 50.80
1.5" 206.6 206 79.4 38.10
3/14" 338.8 33.8 66.2 19.05
3/18" 469.0 46.7 53.3 9.42
#4 561.2 559 44 1 4.70
#10 639.3 63.7 36.3 1.98
#20 692.9 69.1 30.9 0.83
#40 757.3 75.5 245 0.42
#60 835.6 83.3 16.7 0.25
#100 876.7 87.4 12.6 0.150
#200 9115 90.9 9.1 0.074
Sieve Analysis Data for Sample W11-41-262.2
U.S. Std. Sieve i o o
. ED .1' E\O 9 o Q (@] ‘_O_ (o]
100% N 3¢} 3] § It g ; (12 3t Q‘L
90%
80%
70%
g
9,
% 60%
w
(1]
& 50%
c
o
5 40%
o
30%
20%
10%
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accurat@‘aﬂd cpmpletgly recorded.

Checked By: /Z/(,
v

Date:. 8/3//°c
v
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CHZN Hill Hanford, Inc.

SIEVE ANALYSIS

r[EELL NAME _ 299-W1141_|DEPTH 272.0-2745 JSAMPLE# _ W11412720]WELLID# ____ C3119
[TESTEDBY _JMW_____ JJCONTACT __ Dave Weekes |PHONE 372-9524 ||DATE____ 08/14/2000]
SAMPLE SIEVE  [CUMULATIVE| % WEIGHT % | GrainSize | COMMENTS
WT (g) SIZE IN. WEIGHT(g) | RETAINED | PASSING (mm)
1038.70 2" 0.0 00 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 2619 252 74.8 19.05
3/8" 414.9 39.9 60.1 9.42
#4 531.2 51.1 48.9 4.70
#10 609.9 58.7 41.3 1.98
#20 668.4 64.3 35.7 0.83
#40 705.5 67.9 32.1 0.42
#60 795.3 76.6 234 0.25
#100 891.2 85.8 14.2 0.150
#200 942.8 90.8 9.2 0.074

Sieve Analysis Data for Sample W11-41-272.0

U.S. Std. Sieve : o o
. b o S =) o e g © o]
100% S S S % § 4 g% 8
90%
80%
70%
o
£ 680%
]
@
]
L 50%
=4
8
5 40%
o
30%
20%
10%
0%
100. 10. 1. 01 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accuratgly and completely recorded.

£ i
Checked By: 77 W Date. 8/3//c0
vy 77
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Appendix C

Borehole Geophysical Logs

This appendix contains the borehole geophysical logs obtained from borehole 299-W11-41. The logs
were run and analyzed by Duratek, Waste Management Federal Services Northwest, Inc. and MacTec.
Included with the logs are Log Header sheets and Log Analysis Summary Reports.
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Log Data Report
299-W11-39

Borehole Information

Site: NE of T Tank Farm; RCRA well ] Site Number: 299-W11-39
N-Coord: NA | |  E-coord: NA | TOC Elev: NA
GW Depth: 236.0 ft est. Date: 12/6/00 [nate Drilled:  12/06/00 D, ft: 280.0
Casing Record (all casing depths in feet relative to ground surface)
Type: 1D, in. Thick, in. Top Bottom
steol-thread 12,0 05 0 51.37
steel-thread 80 05 21#AGS 280.0

Borehole Notes:

Borehole 299-W11-39 (C3317) was drilled in December 2000 o a total depth of 280.0 ft. Double casing was present from the
ground surface to a depth of 51.37 ft and was comprised of a single string of 12.0-in.-diameter, 0.50-in.-thick threaded stesl.
The second casing string was 8.0-in.-diameter, 0.50-in.-thick threaded steel set from 2.1 ft above ground surface to a depth of
280.0 ft. Atthe time analys:s was performed the borehole ooordmata and ground surface elevahon were not available. The

‘ Eq ulpment Informatlon

Log System: 28 Type: HPGe Efficiency: 35%
Cal Date: Feb-00 |Cal Ref: GJO-HAN-30 Log Proc:  MAC-VZCP 1.7.10-1, Rev 3
Logging Information
Log Run No. 1 2
Date 12600 12/6/00
Logging Engineer A Pearson A Pearson
Start depth, ft 0.0 850
Finish depth ft 1150 2805
Count time sec na n/a
Live Time / Real Time: nfa nfa
Shield None None
MSA Interval, ft 05 05
Logging speed, ft/min 0.7 f/min 0.7 ft/min
- Logging Operation Notes:

Logging operations were performed by MACTEC-ERS under contract with Duratek Federal Services. This borehole was logged
with MACTEC-ERS's Spectral Gamma Logging System (SGLS) in two log runs to a fotal depth of 280.5 ft. Logging operations

were conducted in continuous mode, moving the sonde a 0.7 ft per minute, and using a sampling interval of 0.5 ft. Log run two
(85-280.5 ft) overlaps part of log run one (0-115 ft) and defines the repeat interval (85-115 ft) for the SGLS survey. The repeat

log run was performed to check for depth and concentration repeatability.
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Log Data Report

299-W11-39

Analysis Information

Analyst: R. Spatz Date:  12/21/00
Analysis Ref: MAC-VZCP 1.7.9, Rev.2

Analysis Notes:

Log analysis was performed by MACTEC-ERS under contract with Duratek Federal Services. The pre- and post-survey field
verification spectra met the acceptance criteria established for peak shape and detector efficiency. The energy calibration and
peak-shape calibration from these spectra were used in processing the log spectra. Dead time was less than 10% throughout
the borehole. A casing correction factor for 1.0-in.-thick steel casing was applied fo the data between depths of 0 and 51.37 ft.
and a 0.5-in.-thick steel casing correction factor was applied below 51.37 ft to the bottom of the borehole. At the time of
logging, grout was not present around the borehole. A water correction factor was also applied to spectral data collected below
the depth of 237.6 ft.

Log Plot Notes:

Separate log plots are provided for total gamma, naturally occurring radionuclides (K-40, U-238, and Th-232 (KUT)), and the
man-made radionuclide cesium -137 (Cs-137). The specific gamma-ray energies used to calculate the KUT and Cs-137
concentrations were 1460.8; 609.3; 2614.5; and 661.6 keV, respectively. The interval between the depths of 85 and 115 ft was
relogged as an additional quality check and fo demonstrate the repeatability of the radionuclide concentration measurements
made by the SGLS. A plot of the total neutron count rate is provided on the combination plot as well as on several plots
showing total gamma and total neutron count rates. The neutron data were acquired with Durateck’s RLS-1 neutron moisture

logging system.

Results / Interpretations:

Cs-137 was the only man-made redionuclide detected by the SGLS and was measured in low concentrations (2 pCi/g) from the
ground surface to a depth of 1 ft. Gamma rays were attenuated by the presence of double casing and water between the
ground surface and 51.37 ft, and below the depth of 237.6 ft, respectively.
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Depth (feet)

Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well
Well: 299-w11-39

Total Gamma
cps
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Log Date: December 6, 2000
Depth Datum: Ground Level
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Depth (feet)

Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: December 6, 2000
Well: 299-w11-39 Depth Datum: Ground Level
Total Gamma Potassium Uranium Thorium
cls pCilg pCifg pCilg
100 150 0
100 0 59 : : 2:0 250 ¢ 1.0 go 30 01??4 0 13,3 100
[ Fiepeat Int;arval: i P
110 |- 855'"5“ : + 4 + - . . 110
120 L 4 L 1 [\ 1 120
130 L 1 L 1 ] i 1 130
140 1 L 1 4 & 1 140
L | o
150 L 1+ L 1 - Z 1 150
160 |- 4+ L 3 (£ 1 160
170 L . 1 % 1o
180 - N 1 I 1 180
190 | 3 4+ 4 - & i1 190
200 -1 il o200
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Depth (feet)

Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well

Log Date: December 6, 2000

Well: 299-w11-39 Depth Datum: Ground Level
Total Gamma Potassium Uranium Thorium
cps pCiig pCig pCilg
0 50 100 150 200 250
200 | ' . ‘ 0_10 20 30 01234 0’?.",’.3 200
210 1 + - id210
220 L 1 & 1 220
230 - : : + 3 1230
- Ground Water: . A
2376t ]
240 |- ' 4 .1 240
250 |- 1 L 1 250
260 - 1 o 1 260
270 | 1 2 i1 270
%I'otal Iogg;ing
I depth: 280.5 ft ‘o i -
290-L— 1 L ] L i 200
300 i [ ] -1 . 1 : |- 300

C.6

Depth (feet)



0SZ 00Z 0S4 Q0L 0S O

L DL SLIRE B
sdo 0Sz 00Z 0S5l 00l

sdo

sz 0z

b1 ]

s 0 0

L L
Bnod

6nod

0t o0L 1-01

Q

«Q

-
|

(1e9y) yideQ
3
|

0ZL

00}

08

09

___ _ ﬁ _
_c m.&mw _uomo_l
| |Wdep el

—_ ——

MrrrT i LU

— Ove

R

—_etply |
=2
R, | 7
— . |
| ok |
ety |
— > Il*ll
| ot i
i "
[*y. -
e |
B o b
29 I -
YN ||
= |
;yu...n. _ ]
<055 a0 R SR
M 5>
SRR |
- EEY —
fh:., TN
BNt

]

- lyeig oy
@28ns punoJB
G138 BUSEs Biqnog

— 09

ob -

02

[ S O B

R N T

I
B

b

h;
bt

|

__|
l 44

¢ I'd

ol

H
®

uoJnap [ejoL

elo|

Jold uonjeulquo] 6¢-1 I M-66¢

!

|
I

HILII) gacallliBtyt I

thwv

C.7



Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: December 6, 2000
Well: 299-w11-39 Depth Datum: Ground Level

Total Gamma Total Neutron
cps cps

(=

0 0 50 100 150 200 250 50 100 150 200 2500
10 L 1 1 1 10
20 | 1 I 1 20
30 | 1 il 1 30
- ] o -1
40 : ; : 1 T " Neutron start : 1 40
— B ‘Double casing set ] o : ¢ : 4
ORI et N G 1 B B B
o - :surface to T B : : 7 I
~ N 51.37 . B B 1 =
e 501 i I & +50 =
Q B 7 - : 7 2
g B 7 - a @
A ] B ] =
60 - 1 1 1 60
70 - 1 N 170
Z ] | | Repeat ]
L 4 | Interval |
L ] | (ro-80M) : ]
8o L 1 ~' : 180
0T Ropeat T 1 7%
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L (85-115t) i L J
L R 4 L i
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Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: December 6, 2000
Well: 299-w11-39 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
100 2 5}0 1qo 150 200t 250 0 50 100 150 290 250,
C Repeat - C ]
- Interval ™ 7
110 + (85-115 ft) T T T 110
120 4 1 I 1 120
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: o
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a L i B ] a
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i : ] i Repeat - ]
I : T I Interval 7
- i K (1'60-1701}) i
170 + - + T : 170
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200 L | i 1 200
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Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: December 6, 2000
Well: 299-w11-39 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
200 © 5:0 190 1§o 290 250 0 59 190 1§o 290 250,

210 - 1 I 1 210
220 | 1 I 1 220
230 4 10 1230
: Gr':ound wéter: : : Neutrci)n stop :

" 2376ft . 4 " depth:: 237.75§ft ]

240 1 S L 1 240
= i i i i =
) — o -1 b
& [ ] A ] @
5 250 —: :- —: :— 250 £
Q a
@ r 7 - 7 @
a r 1 - 1 (=]
260 - + I 1 260
270 | 1 L 1 270
: gTotal Ic;gging : : :

- : depth::280.5 ft ~ - 4
280 + : : : - 1 1 280
200 | 1 L 1 290
s00 L : : L] - : é 1 300
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Neutron-Neutron Moisture Borehole Survey
Duratek Federal Services, Inc.

Log Header

Project: 2000 RCRA Drilling Well: 299-W11-39

Log Type: Moisture Gauge

Borehole Information

Well # _C3317 Water Depth 238 ft Total Depth 2823 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 2.1 ft
Casing Diameter 12 ID_in Depth Interval 0t051.73 ft Thickness _ 0.5 _in
Casing Diameter 8 __ID in Depth Interval 010280 fi Thickness _0.5 in

Loggmg Information

,v.»’_Mmsture Gauge

Instrument Cahbratlon Date

Notes Mo isture valu 2, 0 ’ ] '
~ due to the proximity of the water level in'the boreho le. No valld cahbrahon is avmlable for the 12 mch
mgdxameterﬁomsurfaceto514feet, thus- - -

. ith ' i

S 9237 feet




RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.
Project: 2000 RCRA Dirilling Log Date : December 7, 2000
Borehole: 299-W11-39 Depth Datum : Ground Surface

Moisture Moisture
(% vol fraction) (% vol fraction)
5 10 15 2

0 5 10 156 20 25 0 0 25

T s Y U —
20 b ] 0 e
30 L] 30k
4O € T
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50 €. 4;5"'51'ﬂ'§ ............. ............. .......... - [0 J - ............. ............. * ........... .
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Project: 2000 RCRA Dirilling

RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.

Borehole: 299-W11-39

Log Date : December 7, 2000
Depth Datum : Ground Surface
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Moisture Log Analysis & Summary
Duratek Federal Services, Inc.

Project: 2000 RCRA Dirilling Well ID: 299-W11-39
Log Type: Moisture Gauge Log Date: December 7, 2000
General Notes:

The 8 inch calibration standard has an 8.64 inch borehole diameter, with .32 inch casing thickness, and the borehole
diameter in these log data is 9.0 inches. Therefore, an extrapolation was calculated for the applied calibration
coefficients to match the conditions of the logged borehole for depths greater than 51.4 feet. The depth interval
from 45 to 51.4 feet has both the 8 inch and 12 inch casing. Thus the inappropriate use of the 9 inch calibration
from 45 to 51.4 feet is plotted with a blue line and circle symbols. Note: no calibration exists for the 12 inch casing,
and extrapolation to such large deviations is not expected to be accurate.

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards, +0.2% change
from start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat intervals from 70 to 80 feet and 160 to 170 feet, the logging system
performed according to specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.5 inch) for all well
depths logged greater than 51.4 feet. Depths more shallow than 51.4 feet are not subject to valid calibration, and
for these intervals, the inappropriate 9 inch calibration with only 0.5 inch casing correction was calculated. No
formation density correction has been applied because density values are not available.

Observations:

The moisture levels show values ranging from 2% to 19% for the depth interval from 51.4 feet to 238 feet. The
abnormally high readings that begin at 238 feet are a response to the water level at 238 feet. Note that geologist’s
information puts the water depth at 236 feet.

A thin wetter zone exist at 77 feet. A highly laminated structure of wetter zones bounded by drier zones exists from
90 feet to 130 feet. Over this interval (90 to 130 feet) there is a good correlation between the gross gamma and the
moisture structure, which is indicative of geologic variations.

Variable moisture structure shows from 135 to 238 feet. Over this depth interval, there is no good correlation with

the gross gamma signature. Therefore, moisture log response is sensitive to the geologic structure over this
" interval, while changes in natural radionuclides are not as sensitive to the geologic structure, over this same interval.

Analysis by: Three Rivers Scientific
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Spectral Gamma-Ray Borehole Page 1 of
Log Data Report

Borehole 299-W1 1-41

2

Borehole Information

Farm: T Tank: NA Site Number: C3119
N-Coord : W-Coord : TOC Elevation :
Water Level, ft: 236.77 Date Drilled : 8/14/00

Casing Record

Type: Thread Steel Thickness, in.:  .750 D,in.: 10
Top Depth, f. : 0 Bottom Depth, f. : 21
Type: Thread Steel Thickness, in.:  0.500 D,in.: 8
Top Depth, . : 0 Bottom Depth, ft.: 280

Borehole Notes:

This borehole was drilled during August 2000 to a depth of 281.0 ft. A nominal 11-in.-diameter casing was used
from the ground surface to 20.5 ft, with an 8-in.-diameter casing set from the ground surface to 279.9 . The
casing strings used in the borehole were threaded and flush-jointed. The borehole was uncased from 279.9 to
281.0 ft. Measured wall thickness for the 11-in.-diameter casing was 0.75 in, and the measured thickness for
the 8-in.-diameter casing was 0.5 in. Grout was not present between the casings, which were set flush with the
ground surface. The total depth achieved with the logging system was 281.0 ft. The ground surface was used
as the zero reference (0 ft) for all logging depths. The ground water level was measured at 236.77 ft.

Equipment Information

Logging System: 2B Detector Type : HPGe Detector Efficiency: 35.0%
Calibration Date : 10/99 Calibration Reference : GJO-HAN-30 Logging Procedure : MAC-VZCP 1.7.10-1

Loqgging Information

Log Run Number : 1 Log Run Date : 08/15/2000 Logging Engineer:  Pearson
Start Depth, ft.: @ Counting Time, sec.: LR: Shield: N

Finish Depth, ft.: 281.0 MSA Interval, ft. : NA Log Speed, t/min.: 0.7

Log Run Number : 2 Log Run Date : 08/14/2000 Logging Engineer:  Bob Spatz
Start Depth, ft.: ]_Z_Q__é Counting Time, sec.: LR: Shield: N

Finish Depth,ft.:  90.0 MSA Interval, ft. : NA Log Speed, fmin.: 0.7

Logqing Operation Notes:
This borehole was logged in two log runs. Both were completed on August 14, 2000 inside the 8-in.-diameter
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Spectral Gamma-Ray Borehole Page 2 of 2
Log Data Report

Borehole 299-W11-41

Analysis Information

Analyst: A V. Pearson

Data Processing Reference:  MAC-VZCP 1.7.9 Rev.2 Analysis Date :  09/08/2000

Analysis Notes :

The pre-survey and post-survey field verification for each logging run met the acceptance criteria established
for peak shape and system efficiency. The energy calibration and peak-shape calibration from the accepted
calibration spectrum that most closely matched the field data were used to establish the peak resolution and
channelHo-energy parameters used in processing the spectra acquired during the logging operation.

The thicknesses of the different-sized casings were measured on site with a micrometer and are presented in
the casing record. Casing corrections for each applicable thickness were determined and applied to the data
at the appropriate depth intervals. In addition, a correction for water encountered in the borehole was applied
to the data collected below 236.77 ftin depth. These corrections are applied to the raw data recorded in
counts per second to derive final radionuclide concentrations.

Shape factor analysis was not applied to the SGLS data because man-made radionuclides were not detected
in this borehole.

Log Plot Notes:

Separate log plots are presented to show the man-made (near-surface Cs-137), naturally occurring
radionuclides (K-40, U-238, and Th-232), and the gross gamma. These plots show the naturally occurring
radionuclides which can be used for lithology interpretation and bed boundary identification.

Results/Interpretations:

The only man-made radionuclide detected in this borehole was Cs-137, which was detected at the ground
surface and between 1.0 and 2.0 ft.

The naturally occurring radionuclides show several changes in the KUT concentrations that indicate lithology
changes and bed boundaries.

The repeat log plots show good repeatability for the gross gamma and the calculated concentrations.
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- Summary Report
SGLS and Moisture Log Results
Borehole 299-W11-41

MACTEC
October 10, 2000

Borehole 299-W11-41 is located east of the T Tank Farm. It was drilled with a air rotary drill rig
during August, 2000 to a total depth of 281.0 ft. Unless otherwise noted, all depths noted in this
report are measured from ground surface. Two casing strings were in the borehole during the
logging. An 11-in.-diameter casing was set from 0.0 to 20.5 ft, and an 8-in.-diameter casing was
set from 0.0 t0 279.9 ft. The depth to groundwater was 236.77 ft.

Data was collected in two logging events; A and B using two different geophysical logging
systems in accordance with MAC-VZCP 1.7.10-1, Rev 3 (DOE 2000). Log event A represents
Spectral Gamma Logging System (SGLS) data collected using a 35% high-purity germanium
(HPGe) detector in the continuous logging mode at 0.7 ft/min with a sample interval of 0.5 ft.
Event B is neutron-neutron moisture data collected with a detector supplied by Waste
Management Federal Services (WMEFS) and adapted to run on the SGLS logging truck. The
neutron-neutron moisture tool was run in the continuous logging mode at 1.0 ft/min with a sample
interval of 0.25 ft. These logging parameters were selected by WMFS. Analysis of neutron-
neutron data from log event B was performed by WMFS and will not be discussed in this report.

Analysis of the SGLS data was performed in accordance with MAC-VZCP 1.7.9, Rev. 2 (DOE,
2000). The results are plotted on a template provided by WMFS.

A generalized casing correction function was used to determine casing correction factors for the
SGLS data (log event A), using wall thicknesses of 0.75 inches for the 11-in.-diameter casing and
0.5 inches for the 8-in.-diameter casing. A water correction factor was applied to the SGLS data
below the measured water level of 236.77 ft. Additional information regarding efficiency
functions and correction factors can be found in the latest annual calibration report (DOE 2000).
The formula below describes how these correction factors are used in the concentration

Ca=K*KW* ——27';)27 *I(E)* P.
calculation.

C. = activity, pCi/g (1 pCi =27.027 decays per second)
Y = gammas per decay (0<Y<1)
P, = dead-time corrected spectral peak intensity

(DTC = 1 for Tp < 10.5%)
E = energy, keV
I(E) =gammas per second per gram per count per second
K. = casing correction factor
Ky  =water correction factor
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Borehole 299-W11-41 October 10, 2000 2

All dead times were less than 1% and therefore did not affect the calculation of radionuclide
concentrations. The correction factors are all energy dependent and are listed in the following
table.

| Name K-40 1238 -238 Th-232 Cs-137

E KeV 1460.830 609 312 1764.494 2614.533 661.660

Y 01067 04479 01536 03564 09011

HL () 1277E4+09 | 4468E4+09 | 4468409 | 1405E+10 | 3.007F+01

|___min 0.0138 00111 0.0144 0.0157 00114

Inverse Efficiency IE) Q0168 0.0137 00175 0.0191 00139

IE) 1max. 0,0201 00165 0.0209 0.0227 00168

i i min 1.8452 23218 1.7776 1.6604 22601
Casing Correction

0.5" wall | KoE) | 1.8691 2.3621 1.7996 1.6790 22980 |

(Ko) max 1.8936 2.4038 1.8220 1.6981 23372

) . Imin 6,1769 92287 5.8204 52374 87705
Casing Correction

1.25" wall KAE) 7.9501 142621 73477 64110 13,1574

&Ko) max 111513 313735 99617 82624 26.3250

min 1.7343 2.1820 1.6709 1.5666 21268
Water Correction

8" diameter __Kw(E) 1.7410 2.1900 1.6774 1.5728 2.1346

(%) max 1.7476 2.1979 16839 1.5790 21423

Log plots included in Figures 1 through 5 show total gamma-ray activity in counts per second, the
naturally occurring radionuclides (Potassium, Uranium, and Thorium), and the man-made
radionuclides (*’Cs). The following spectral peaks were used to calculated the radionuclide
concentrations: 1460.75 keV for “’K, 609.32 keV for #*U, 2614.5 keV for 2?Th, and 661.62 keV
for *’Cs. The 609.32 keV peak was absent and/or not statistically valid in many of the spectra
due to the relatively short counting times and casing attenuation. The 1764.51 keV peak was
investigated as an option to calculate **U concentrations in place of the 609.32 keV peak, but
similar results were found.

Dead times were not plotted because they were all below 1% and did not adversely affect the
results.

B7Cs was the only man-made contaminant detected in borehole 299-W11-41. *’Cs was detected
in the top two feet of this borehole at concentrations near 1 pCi/g.

The total gamma increases at 21.0 ft, which is the bottom of the 11-in.-diameter casing. The next
significant increase in the total gamma occurs between 90 and 100 ft. This increase is probably
due to the silt dominated Plio-Pliestence unit. The last significant increase in total gamma occurs
near 278 fi and coincides with a dramatic increase in the naturally occurring uranium. The
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Borehole 299-W11-41 October 10, 2000 3

uranium increases at this depth from near 2 pCi/g to 14 pCi/g. The repeat section from 90.0 to
120.0 ft shows good repeatability with the original log for the gross gamma and the KUT
concentrations.

References:

U.S Department of Energy (DOE), 2000. Hanford Tank Farms Vadose Zone Data Analysis
Manual, MAC-VZCP 1.7.9, Rev. 2, prepared by MACTEC-ERS for the Grand Junction Projects
Office, Grand Junction, Colorado, June.

2000. Hanford Tank Farms Vadose Zone High—Resolution Passive Spectral
Gamma-Ray Logging Procedures, MAC-VZCP 1.7.10-1, Rev 3, prepared by MACTEC-ERS for
the Grand Junction Office, Grand Junction, Colorado, June.

2000. Seventh Recalibration of Spectral Gamma-Ray Logging Systems Used for
Baseline Characterization Measurements in the Hanford Tank Farms, GJO-HAN-3 0, prepared
by MACTEC-ERS for the Grand Junction Office, Grand Junction, Colorado, February.
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: RCRA Dirilling Log Date: August 14, 2000
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: RCRA Drilling Log Date: August 14, 2000
Borehole: 299-W11-41 Depth Datum: Ground Level
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: RCRA Dirilling Log Date: August 14, 2000
Borehole: 299-W11-41 Depth Datum: Ground Level
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Neutron-Neutron Moisture Logging Service
Log Header
Waste Management Federal Services

Project: RCRA Dirilling Well: 299-W11-41

Log Type: Moisture Gauge

Borehole Information

Well # unk Water Depth 2368 ft Total Depth 280 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 0.68 ft
Casing Diameter 10.25ID in Depth Interval 0t020.5 ft Thickness _.75 _in
Casing Diameter 7.625 ID _in Depth Interval 0to 280 ft Thickness _.5 in

Logglng Information
._iMmstureGauge; e N
. Waste Management F_ ederal Semces P

Z’August 15, 2000 . vM2W1_10_‘41

L Log Type
?Company
Date/Archlve Fxle Name
Logging Engineers
- Instrument Senes
-+ Logging Unit

; Depth Interval

1601208 Prefix FOSBI
ety 200_.ﬁ S FsB2

y f"lnstmment CahbratlonDate July 14 2000 R
: Cahbratlon Report L WHC-SD-EN-TI—306 Rev 0

Analysus Information
’l'hreeRwers Scwnuﬁc S

':'Qctobe;26,__2000"'):'7-'-77; i

is glue to the proximity of the water level in Vthe borehole.” No ‘valid calibration is avaﬂab[e for the 10

ch casing diameter from surface o 20 5 feet.-’thus the gpnhcanon of the 8 mch cahbratlon Is Dlotted as
"a dotted line over 16:6020.5 fest. i
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RLS Neutron-Neutron Moisture
Waste Management Federal Services

Project: RCRA Dirilling Log Date : August 15, 2000
Borehole: 299-W11-41 Depth Datum : Ground Surface
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RLS Neutron-Neutron Moisture
Waste Management Federal Services
Project: RCRA Dirilling Log Date : August 15, 2000
Borehole: 299-W11-41 Depth Datum : Ground Surface
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Moisture Log Analysis & Summary
Waste Management Federal Services

Project: RCRA Drilling Well ID: 299-W11-41
Log Type: Moisture Gauge Log Date: August 15,2000

General Notes:

The 8 inch calibration coefficients were used for all logged depths. The 8 inch calibration standard has an 8.64 inch
borehole diameter, with .32 inch casing thickness, and the borehole diameter in these log data is 8.625 inches. The
depth interval from 16 to 20.5 feet has both the 8 inch and 10 inch casing. Thus the inappropriate use of the 8 inch
calibration from 16 to 20.5 feet is plotted with a dotted line. Note: no calibration exists for the 10 inch casing.

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards, -1.3% change from
start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat interval from 100 to 120 feet and from 196 to 200 feet, the logging system
performed according to specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.5 inch) for all well
depths logged. No formation density correction has been applied because density values are not available.

Observations:
The moisture levels show values ranging from 2% to 22% for the depth interval from 20.5 feet to 236 feet. The
abnormally high readings that begin at 236.5 feet are a response to the water level at 237 feet.

A highly laminated structure of wetter zones bounded by drier zones exists from 93 feet to 132 feet. Over this
interval (93 to 132 feet) there is a good correlation between the gross gamma and the moisture structure, which is
indicative of geologic variations. Thin wet zones show at 23, 39, 48, and 73 feet.

Analysis by: Three Rivers Scientific
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